
 

1 

Supplementary material 

 

 

 

 

Journal name: 

Applied Microbiology and Biotechnology 

 

Manuscript Title: 

Two newly established and mutually related subfamilies GH13_48 and GH13_49 of the α-amylase 

family GH13 

 

The name(s) of the author(s): 

Filip Mareček1*, Nicolas Terrapon2 & Štefan Janeček1,3* 

 

The affiliation(s) and address(es) of the author(s): 
1 Laboratory of Protein Evolution, Institute of Molecular Biology, Slovak Academy of Sciences, SK-

84551 Bratislava, Slovakia 
2 Architecture et Fonction des Macromolécules Biologiques, UMR CNRS, Aix-Marseille 

University,USC INRAE, F-13288 Marseille, France 
3 Department of Biology, Institute of Biology and Biotechnology, Faculty of Natural Sciences, 

University of SS. Cyril and Methodius, SK-91701 Trnava, Slovakia 

 

The e-mail address, telephone and fax numbers of the corresponding author: 

e-mail: Stefan.Janecek@savba.sk; telephone: ++421-2-59307420; fax: ++421-2-59307416 

 

 

mailto:Stefan.Janecek@savba.sk


 

2 

Table S1. List of sequences used in the present study.a 

No. Kingdom Proteinb Subfamilyc Source GenBank UniProt Length 

1. Bacteria HYPO GH13_48 Flavobacteriales bacterium RZP12244.1 UPI00120AD95E 458 

2. Bacteria HYPO GH13_48 Flavobacteriales bacterium RZP08053.1 A0A520UMA6 443 

3. Bacteria HYPO GH13_48 Flavobacteriales bacterium CG_4_9_14_3_um_filter_40_17 PJB12981.1 A0A2M8A6N6 457 

4. Bacteria HYPO GH13_48 Imtechella halotolerans K1 EID76795.1 I0WK79 497 

5. Bacteria HYPO GH13_48 Kordia algicida OT-1 EDP96606.1 A9DQ94 465 

6. Bacteria HYPO GH13_48 Uncultured Dokdonia sp. WP_298329650.1 UPI00262331C0 480 

7. Bacteria HYPO GH13_48 Aquimarina intermedia TYP72210.1 A0A5S5C1J5 460 

8. Eucarya HYPO GH13_48 Potamilus streckersoni KAK3604785.1 - 830 

9. Bacteria HYPO GH13_48 Pseudomaricurvus alkylphenolicus WP_166989327.1 UPI0014235C69 463 

10. Bacteria HYPO GH13_48 Bacteroidia bacterium PID89777.1 A0A2G6GT70 470 

11. Bacteria HYPO GH13_48 Bacteroidales bacterium UCH15058.1 UPI001EA6CE92 498 

12. Bacteria HYPO GH13_48 Bacteroidota bacterium RLD19591.1 A0A661XIZ2 498 

13. Bacteria HYPO GH13_48 Ignavibacteria bacterium ADurb.Bin266 OQA66704.1 A0A1V5TJ53 440 

14. Bacteria HYPO GH13_48 Melioribacter roseus JCM 17771 AFN75430.1 I6Z8F1 454 

15. Bacteria HYPO GH13_48 Ornithobacterium rhinotracheale QAR31169.1 A0A410JT36 474 

16. Bacteria HYPO GH13_48 Profundicola chukchiensis MDG4951057.1 UPI00243E898E 464 

17. Bacteria HYPO GH13_48 Flavobacteriaceae bacterium UJ101 APD06119.1 A0A1J0LKH0 473 

18. Bacteria HYPO GH13_48 Uncultured Paludibacter sp. VBB45750.1 A0A653ACG2 466 

19. Bacteria HYPO GH13_48 Crocinitomicaceae bacterium GIR57489.1 A0A920KC24 443 

20. Bacteria HYPO GH13_48 Fluviicola sp. XM-24bin1 PWL31337.1 A0A316KAL1 445 

21. Bacteria HYPO GH13_48 Longitalea sp. SCSIO 12813 WP_306640064.1 UPI0027BAF1AE 467 

22. Bacteria HYPO GH13_48 Bacteroidota bacterium TNE78542.1 A0A9E6W164 436 

23. Bacteria HYPO GH13_48 Fulvitalea axinellae BDD08929.1 - 475 

24. Bacteria HYPO GH13_48 Odoribacte rlaneus CAG:561 CCZ81349.1 R5UZV4 456 

25. Bacteria HYPO GH13_48 Bacteroidota bacterium PCJ63739.1 A0A2A5E5N2 466 

26. Bacteria HYPO GH13_48 Croceimicrobium hydrocarbonivorans QNR25628.1 A0A7H0VIT0 456 

27. Bacteria HYPO GH13_48 Hyphobacterium sp. CCMP332 QNL22394.1 UPI001650C71D 457 

28. Bacteria HYPO GH13_48 Bacteroidetes bacterium GWF2_33_16 OFX89561.1 A0A1F3ILE2 455 

29. Bacteria HYPO GH13_48 Bacteroidota bacterium RCL63763.1 A0A368CX14 466 

30. Bacteria HYPO GH13_48 Roseivirga pacifica WP_252938339.1 UPI002094CABC 456 

31. Bacteria HYPO GH13_48 Litoribacter populi WP_143960756.1 UPI0011803072 457 

32. Bacteria HYPO GH13_48 Aliifodinibius salipaludis WP_141239846.1 UPI001140C371 465 

33. Bacteria HYPO GH13_48 Coraliomargarita sp. SDUM461003 MDQ8208009.1 - 494 

34. Bacteria HYPO GH13_48 Balneolaceae bacterium TVR31165.1 A0A6I7QD74 463 

35. Bacteria HYPO GH13_48 Cyclonatronum sp. MCH8485807.1 - 455 

36. Bacteria HYPO GH13_48 Ignavibacteria bacterium CG1_02_37_35 OIO17781.1 A0A1J4U4P4 446 

37. Bacteria HYPO GH13_48 Calditrichota bacterium KAA3611096.1 UPI00139417D9 456 

38. Bacteria HYPO GH13_48 Ignavibacteriales bacterium QOJ29674.1 A0A7S6SFP5 456 

39. Bacteria HYPO GH13_48 Bacteroidia bacterium PIE86166.1 A0A2G6PNK8 425 

40. Bacteria HYPO GH13_48 Bacteroidota bacterium KAF0200891.1 A0A7J5VYG6 429 

41. Bacteria HYPO GH13_48 Bacteroidetes bacterium CG2_30_33_31 OIP00198.1 A0A1J5B008 457 
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42. Bacteria HYPO GH13_48 Rhodothermaeota bacterium MED-G12 PDH57537.1 A0A2A5Y4V2 464 

43. Bacteria HYPO GH13_48 Crocinitomicaceae bacterium TMED209 RPG87855.1 A0A424R8P7 498 

44. Bacteria HYPO GH13_48 Bacteroidota bacterium TNE50071.1 - 473 

45. Eucarya HYPO GH13_48 Darwinula stevensoni CAD7252417.1 A0A7R9AE57 1593 

46. Bacteria HYPO GH13_48 Fibrella aestuarina BUZ 2 CCH01189.1 I0KAN6 476 

47. Bacteria HYPO GH13_48 Vibrio sinaloensis DSM 21326 EGA68405.1 E8MCA0 411 

48. Bacteria HYPO GH13_48 Vibrio sp. JCM 19052 GAK19705.1 A0A061PY55 366 

49. Bacteria HYPO GH13_48 Planctomycetes bacterium Pla133 QDU68335.1 A0A518BMY4 416 

50. Bacteria HYPO GH13_48 Hymenobacter psoromatis AMR27413.1 A0A142HEV5 446 

51. Bacteria HYPO GH13_48 Calditrichota bacterium RMH64054.1 A0A3M2FT05 451 

52. Bacteria HYPO GH13_48 Undibacterium flavidum MBC3875504.1 UPI00164B20D4 451 

53. Bacteria HYPO GH13_48 Muribaculaceae bacterium GFI12946.1 A0A7J0AGG4 467 

54. Bacteria HYPO GH13_48 Prevotella sp. CAG:485 CDE06671.1 R7EW74 483 

55. Bacteria HYPO GH13_48 Bacteroidota bacterium RLD43041.1 A0A497CUD0 464 

56. Bacteria HYPO GH13_48 Duganella levis MYN29304.1 UPI001369E1BF 430 

57. Bacteria HYPO GH13_48 Sphingomonas ginkgonis RST30244.1 A0A3R9X6W2 435 

58. Eucarya HYPO GH13_48 Ricinus communis EEF24336.1 B9TIH8 371 

59. Bacteria HYPO GH13_48 Novosphingobium sp. NDB2Meth1 WP_072382030.1 UPI000931E079 439 

60. Bacteria HYPO GH13_48 Roseateles puraquae OWR02431.1 A0A254N2N8 409 

61. Bacteria HYPO GH13_48 Breznakibacter xylanolyticus PZX20730.1 A0A2W7NLH0 459 

62. Bacteria HYPO GH13_48 Bacteroidetes bacterium ADurb.Bin041 OQC35924.1 A0A1V6HCV2 456 

63. Bacteria HYPO GH13_48 Geofilum rhodophaeum WP_088653137.1 UPI000B528A93 455 

64. Bacteria HYPO GH13_48 Alistipes sp. CAG:268 CDC99258.1 R6VL17 446 

65. Bacteria HYPO GH13_48 Bacteroidetes bacterium ADurb.Bin139 OQB69698.1 A0A1V6BYK8 436 

66. Bacteria HYPO GH13_48 Bacteroidales bacterium MBR0110455.1 - 996 

67. Bacteria HYPO GH13_48 Bacteroidia bacterium GHU94128.1 UPI00221B81C9 413 

68. Bacteria HYPO GH13_48 Millionella massiliensis WP_274957478.1 - 443 

69. Bacteria HYPO GH13_48 Acetobacteroides hydrogenigenes TCN64708.1 A0A4R2E807 417 

70. Bacteria HYPO GH13_48 Uncultured Alistipes sp. WP_295936620.1 - 425 

71. Bacteria HYPO GH13_48 Alistipes sp. CAG:831 CCY36953.1 R5I4E6 442 

72. Bacteria HYPO GH13_48 Proteiniphilum sp. UBA4988 WP_238867769.1 UPI001EEBAC10 451 

73. Bacteria HYPO GH13_48 Bacteroidetes bacterium 41-46 OJV18238.1 A0A1M3CZ83 449 

74. Bacteria HYPO GH13_48 Tenuifilum sp. MDI3527941.1 UPI0024AB47BA 458 

75. Bacteria HYPO GH13_48 Phaeocystidibacter luteus KAB2813838.1 A0A6N6RHI1 472 

76. Bacteria HYPO GH13_48 Cryomorphaceae bacterium QTN38589.1 A0A975IA06 475 

77. Bacteria HYPO GH13_48 Bacteroidota bacterium PTL98760.1 A0A2T4WB44 484 

78. Bacteria HYPO GH13_48 Marivirga lumbricoides GGC45001.1 UPI001669BDA9 458 

79. Bacteria HYPO GH13_48 Cryomorphaceae bacterium BACL7 MAG-120910-bin2 KRO58761.1 A0A0R2R802 459 

80. Bacteria HYPO GH13_48 Saprospirales bacterium TVQ46139.1 A0A6N2CV23 450 

81. Eucarya HYPO GH13_48 Idotea baltica MCL4143760.1 UPI0026E707C1 391 

82. Bacteria HYPO GH13_48 Sphingobacteriales bacterium BACL12 MAG-120802-bin5 KRP09954.1 A0A0R2VDQ3 443 

83. Bacteria HYPO GH13_48 Hydrotalea sandarakina PZX61841.1 A0A2W7RNH4 454 

84. Bacteria HYPO GH13_48 Paraflavitalea devenefica NII25694.1 UPI0014216E67 460 

85. Bacteria HYPO GH13_48 Sphingobacteriia bacterium TAF56997.1 A0A976H517 449 

86. Bacteria HYPO GH13_48 Chitinophagaceae bacterium RYY66426.1 A0A4Q5USN6 478 

87. Bacteria HYPO GH13_48 Roseivirga pacifica QCK16385.1 A0A4D7K0A2 459 
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88. Bacteria HYPO GH13_48 Aestuariivivens sediminicola WP_242121039.1 UPI001F5ADFE6 456 

89. Bacteria HYPO GH13_48 Fodinibius halophilus NGP87033.1 A0A6M1T338 464 

90. Bacteria HYPO GH13_48 Fischerella thermalis CCMEE 5319 PMB22228.1 UPI000CAFF25D 461 

91. Bacteria HYPO GH13_48 Agathobacter ruminis PHU37968.1 A0A2G3E3W7 476 

92. Bacteria HYPO GH13_48 Butyrivibrio sp. MC2013 WP_196803062.1 UPI0018C9D5DB 519 

93. Bacteria HYPO GH13_48 Butyrivibrio fibrisolvens AB2020 WP_022758533.1 UPI0003B4411D 462 

94. Bacteria HYPO GH13_48 Roseburia sp. MSJ-14 WP_216555785.1 UPI001C100B99 495 

95. Bacteria HYPO GH13_48 Eubacterium sp. CAG:603 CCZ03538.1 R5NIH8 470 

96. Bacteria HYPO GH13_48 Paenibacillus wynnii WP_052087767.1 UPI00068F4FA2 1100 

97. Bacteria HYPO GH13_48 Paenibacillus endoradicis WP_258201581.1 UPI002159A85A 1082 

98. Bacteria HYPO GH13_48 Clostridium thermarum WP_163195571.1 UPI0013D4B156 472 

99. Bacteria HYPO GH13_48 Flavobacteriales bacterium RCL70465.1 A0A368DH14 446 

100. Bacteria HYPO GH13_48 Tenericutes bacterium ADurb.BinA124 OPZ32571.1 A0A1V5HM19 451 

101. Bacteria HYPO GH13_48 Haloechinothrix sp. LS1_15 WP_317493295.1 - 470 

102. Bacteria HYPO GH13_48 Mucisphaera calidilacus QDU70590.1 A0A518BUD2 454 

103. Bacteria HYPO GH13_48 Bacteroidales bacterium 36-12 OJV31926.1 UPI00092C9222 451 

104. Bacteria HYPO GH13_48 Empedobacter stercoris NOJ75523.1 UPI00149201F8 460 

105. Bacteria HYPO GH13_48 Verrucomicrobiota bacterium RME68550.1 A0A3M1GIT3 461 

106. Bacteria HYPO GH13_48 Pelagicoccus mobilis MBK1876700.1 A0A934RSC1 462 

107. Bacteria HYPO GH13_48 Sediminibacterium sp. TEGAF015 BDQ11811.1 UPI0021FA8CB5 422 

108. Bacteria HYPO GH13_48 Chitinophagaceae bacterium RYY54105.1 A0A4Q5TU14 425 

109. Bacteria HYPO GH13_48 Arachidicoccus ginsenosidivorans QEC72499.1 A0A5B8VMD8 452 

110. Bacteria HYPO GH13_48 Bacteroidota bacterium TAF98278.1 - 422 

111. Bacteria HYPO GH13_48 Chitinophagaceae bacterium PHX74369.1 A0A2G4GK25 443 

112. Bacteria HYPO GH13_48 Chitinophagaceae bacterium RYY29886.1 A0A4Q5S6K0 427 

113. Bacteria HYPO GH13_48 Flavihumibacter sp. CACIAM 22H1 KYP14675.1 A0A162PPU5 431 

114. Bacteria HYPO GH13_48 Niabella aurantiaca DSM 17617 WP_018626150.1 UPI0003761C57 468 

115. Bacteria HYPO GH13_48 Aridibaculum aurantiacum WP_207492959.1 UPI001A978631 429 

116. Bacteria HYPO GH13_48 Chitinophagaceae bacterium RYY49171.1 A0A4Q5TGR9 436 

117. Bacteria HYPO GH13_48 Ferruginibacter albus WP_224014770.1 UPI001CC3491E 431 

118. Bacteria HYPO GH13_48 Sphingobium sp. AP49 WHO38526.1 UPI00055A9BCD 469 

119. Bacteria HYPO GH13_48 Litorimonas cladophorae GGX70803.1 A0A918KPA6 463 

120. Bacteria HYPO GH13_48 Hirschia baltica ATCC 49814 ACT60142.1 C6XNJ8 471 

121. Bacteria HYPO GH13_48 Erythrobacter litoralis HTCC 2594 ABC62721.1 Q2NC70 467 

122. Bacteria HYPO GH13_48 Sphingomicrobium aestuariivivum WP_245112901.1 UPI001FD6E887 481 

123. Bacteria HYPO GH13_48 Pseudoalteromonas sp. HL-AS1 WMS92276.1 - 460 

124. Bacteria HYPO GH13_48 Sphingomonas sp. HMP9 BCA62694.1 A0A6J4BXU6 458 

125. Bacteria HYPO GH13_48 Miniimonas arenae TNU76607.1 UPI000D52A23C 450 

126. Bacteria HYPO GH13_48 Alteromonas macleodii Black Sea 11 AFT78933.1 K0D290 434 

127. Bacteria HYPO GH13_48 Thalassotalea eurytherma GLX81755.1 UPI00240B3E3B 470 

128. Bacteria HYPO GH13_48 Thalassotalea mangrovi TKB44220.1 A0A4U1B3R9 442 

129. Bacteria HYPO GH13_48 Chryseobacter iumgregarium DSM 19109 WP_027386311.1 UPI00042130AC 441 

130. Bacteria HYPO GH13_48 Porphyromonadaceae bacterium TSA33438.1 - 457 

131. Bacteria HYPO GH13_48 Bacteroidetes bacterium ADurb.Bin012 OQC56648.1 A0A1V6J256 447 

132. Bacteria HYPO GH13_48 Ignavibacteriales bacterium QQS36543.1 UPI001AF8043D 557 

133. Bacteria HYPO GH13_48 Ignavibacteria bacterium KAF0152141.1 A0A6A4UPQ1 572 
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134. Bacteria HYPO GH13_48 Bacteroidota bacterium QQS49654.1 UPI001AF5D40A 472 

135. Bacteria HYPO GH13_48 Poriferisphaera corsica QDU34188.1 A0A517YVC6 480 

136. Bacteria HYPO GH13_48 Spirochaeta africana ATCC 700263 AFG37077.1 H9UHT4 478 

137. Bacteria HYPO GH13_48 Spirochaetes bacterium GWB1_27_13 OHD05762.1 A0A1G3KL75 465 

138. Bacteria HYPO GH13_48 bacterium UCE04739.1 UPI001EA9C306 596 

139. Bacteria HYPO GH13_48 Bacteroidetes bacterium RBG_19FT_COMBO_42_10 OFY57429.1 A0A1F3MWF8 447 

140. Bacteria HYPO GH13_48 Bacteroidota bacterium TNF42207.1 - 457 

141. Bacteria HYPO GH13_48 Xylanibacter ruminicola Ga6B6 WP_028906945.1 UPI0004914BB3 517 

142. Bacteria HYPO GH13_48 Prevotella sp. tf2-5 SFO44310.1 A0A1I5H8A1 461 

143. Bacteria HYPO GH13_48 Muribaculaceae bacterium MDE5585204.1 UPI0023D5FC00 477 

144. Bacteria HYPO GH13_48 Paludibacteraceae bacterium MCQ2351634.1 - 464 

145. Bacteria HYPO GH13_48 Bacteroides xylanisolvens RHD66178.1 A0A414GBC1 454 

146. Bacteria HYPO GH13_48 Bacteroidales bacterium MDR0619018.1 - 449 

147. Bacteria HYPO GH13_48 Flavobacterium columnare PTD14489.1 A0A2T4HFA7 467 

148. Bacteria HYPO GH13_48 Galbibacter mesophilus WP_202029432.1 UPI00191D084E 469 

149. Bacteria HYPO GH13_48 Galbibacter mesophilus WP_202029447.1 UPI00191EBF4F 480 

150. Bacteria HYPO GH13_48 Lentisphaerota bacterium RMD79510.1 A0A3M0Z5H8 499 

151. Bacteria HYPO GH13_48 Lentisphaerota bacterium RMD82313.1 A0A3M0ZDV2 606 

152. Bacteria HYPO GH13_48 Abditibacteriota bacterium BCM92162.1 UPI0020632D48 705 

153. Bacteria HYPO GH13_48 Terrimonas ginsenosidimutans MCG2615063.1 UPI001EDBD405 452 

154. Bacteria HYPO GH13_48 Psychrosphaera sp. B3R10 WP_215963722.1 UPI001C0A57FD 473 

155. Bacteria HYPO GH13_48 Hymenobacter swuensis DY53 AHJ96057.1 W8EWB8 467 

156. Bacteria HYPO GH13_48 Flavobacterium sp. Root186 KRB54634.1 A0A0Q8N6W3 461 

157. Bacteria HYPO GH13_48 Mucilaginibacter sp. L294 WP_067058465.1 UPI00082E4143 453 

158. Bacteria HYPO GH13_48 Marinigracilibium pacificum NMM49536.1 A0A848J147 455 

159. Archaea HYPO GH13_48 Ferroplasma sp. WP_298409235.1 UPI00261A3EDE 440 

160. Bacteria HYPO GH13_48 Pedobacter aquatilis WP_290243495.1 UPI0025B4FFD6 451 

161. Bacteria HYPO GH13_48 Hymenobacter sp. AT01-02 WP_052694997.1 UPI000697C007 464 

162. Bacteria HYPO GH13_48 Flavobacterium sp. CF108 SHH03180.1 A0A1M5PN57 1123 

163. Bacteria HYPO GH13_48 Chryseobacterium ginsenosidimutans WP_259132588.1 UPI002169E3C0 741 

164. Bacteria HYPO GH13_48 Dawidia soli WP_254089185.1 UPI0020B28B8E 871 

165. Bacteria HYPO GH13_48 Fulvivirga ligni WP_233771144.1 UPI001F354002 937 

166. Bacteria HYPO GH13_48 Flavobacterium sp. AED WP_082014116.1 UPI0009DEB5E1 687 

167. Bacteria HYPO GH13_48 Hymenobacter sp. PAMC 26628 AMJ67471.1 A0A126PH58 932 

168. Bacteria HYPO GH13_48 Marinoscillum pacificum WP_258101097.1 UPI00215889A8 1145 

169. Bacteria HYPO GH13_48 Reichenbachiella faecimaris SMD37960.1 A0A1W2GMR2 1339 

170. Bacteria HYPO GH13_48 Mucilaginibacter gotjawali BAU52461.1 A0A110B104 461 

171. Bacteria HYPO GH13_48 Bacteroides intestinalis RGV58439.1 A0A412YM05 447 

172. Bacteria HYPO GH13_48 Lascolabacillus massiliensis WP_053826811.1 UPI0006B38A97 451 

173. Bacteria HYPO GH13_48 Uncultured Phocaeicolasp. WP_294586801.1 - 445 

174. Bacteria HYPO GH13_48 Bacteroides uniformis3978 T3 ii KDS55067.1 A0A078S3D5 419 

175. Bacteria HYPO GH13_48 Muribaculaceae bacterium GFI38810.1 A0A7J0AP65 447 

176. Bacteria HYPO GH13_48 Psychrosphaera sp. I2R16 WP_215963728.1 UPI001C07F396 921 

177. Bacteria HYPO GH13_48 Bythopirellula goksoeyrii QEG34451.1 A0A5B9QJW6 517 

178. Bacteria HYPO GH13_48 Phycisphaeraceae bacterium USO00269.1 UPI0022080067 704 

179. Bacteria HYPO GH13_48 Sphingobacteriales bacterium BACL12 MAG-120802-bin5 KRP08913.1 A0A0R2VID0 438 



 

6 

180. Bacteria HYPO GH13_48 Flavobacterium sp. UBA6135 WP_291115335.1 - 442 

181. Bacteria HYPO GH13_48 Flaviaesturariibacter aridisoli TCZ69633.1 A0A4R4DZE9 455 

182. Bacteria HYPO GH13_48 Polaribacter atrinae OAD45612.1 A0A176TCL6 456 

183. Bacteria HYPO GH13_48 bacterium TNE71538.1 - 457 

184. Bacteria HYPO GH13_48 Croceimicrobium hydrocarbonivorans QNR24262.1 A0A7H0VEW4 462 

185. Bacteria HYPO GH13_48 Carboxylicivirga sp. A043 WP_262325912.1 UPI0021CB7CA0 457 

186. Bacteria HYPO GH13_48 Parachryseolinea silvisoli WP_267292534.1 UPI002265E23A 455 

187. Bacteria HYPO GH13_48 Ignavibacteriae bacterium HGW-Ignavibacteriae-2 PKL87522.1 A0A2N1VSV7 462 

188. Bacteria HYPO GH13_48 Microbacter margulisiae MBB3187405.1 A0A7W5DQU4 450 

189. Bacteria MGA GH13_48 *Uncultured bacterium QYD13596.1 - 477 

190. Bacteria HYPO GH13_48 Bacteroides stercorirosoris WP_259321779.1 UPI00216B09EA 455 

191. Bacteria HYPO GH13_48 Segatella buccae EFU30965.1 E6K618 450 

192. Bacteria HYPO GH13_48 Reichenbachiella faecimaris WP_084374187.1 UPI000A042008 454 

193. Bacteria HYPO GH13_48 Marinoscillum pacificum WP_258101092.1 UPI00215818FE 449 

194. Bacteria HYPO GH13_48 Fulvivirga ligni WP_233771145.1 UPI001F1C11D5 453 

195. Bacteria HYPO GH13_48 Marinilabilia sp. WP_291857032.1 - 462 

196. Bacteria HYPO GH13_48 Plebeiobacter iumsediminum WP_301189372.1 UPI00263AC6E5 470 

197. Bacteria HYPO GH13_48 Bacteroidales bacterium PCH71087.1 A0A2A4NGC4 488 

198. Bacteria HYPO GH13_48 Indibacter alkaliphilus LW1 WP_160169343.1 UPI0013640F1D 464 

199. Bacteria HYPO GH13_48 Algoriphagus sp. NG3 WPR76056.1 - 462 

200. Bacteria HYPO GH13_48 Hymenobacter sp. BT770 WP_262907729.1 UPI0021D44583 435 

201. Bacteria HYPO GH13_48 Flexibacter flexilis DSM 6793 SFC52663.1 A0A1I1K3S7 459 

202. Bacteria HYPO GH13_48 Gemmatimonadota bacterium PYO13003.1 A0A2V7EL81 458 

203. Bacteria HYPO GH13_48 bacterium RYG26828.1 A0A4Q3UK90 448 

204. Bacteria HYPO GH13_48 Elusimicrobia bacterium CG08_land_8_20_14_0_20_44_26 PIU18304.1 A0A2M6Y062 471 

205. Bacteria HYPO GH13_48 Salinispira pacifica AHC16151.1 V5WM22 475 

206. Bacteria HYPO GH13_48 Bacteroidota bacterium GDX48839.1 A0A4P5U7M4 415 

207. Bacteria HYPO GH13_48 Candidatus Thermochlorobacter aerophilum RFM23311.1 A0A395LXW5 470 

208. Bacteria HYPO GH13_48 Planctomycetaceae bacterium CAG0933593.1 A0A916BUJ2 609 

209. Bacteria HYPO GH13_48 Bacteroidota bacterium KAB2921026.1 A0A7J5F0F1 506 

210. Bacteria HYPO GH13_48 Ignavibacteria bacterium GWC2_56_12 OGU46553.1 UPI0008BC994B 459 

211. Bacteria HYPO GH13_48 Phycisphaerales bacterium UCF34196.1 UPI001EA98AA6 583 

212. Bacteria HYPO GH13_48 Calditrichota bacterium KAA3610944.1 A0A6H9JZ97 589 

213. Bacteria HYPO GH13_48 Verrucomicrobiota bacterium PWU13395.1 A0A2V2S098 471 

214. Bacteria HYPO GH13_48 Nevskia soli WP_180538988.1 UPI0015D82BBC 417 

215. Bacteria HYPO GH13_48 Edaphobacter aggregans DSM 19364 WP_051978849.1 UPI000691AADF 500 

216. Bacteria HYPO GH13_48 Capsulimonas corticalis WP_119321018.1 UPI000E656AE2 457 

217. Bacteria HYPO GH13_48 Capsulimonas corticalis BDI33655.1 A0A402D0B3 484 

218. Eucarya HYPO GH13_48 Letharia columbiana KAF6232848.1 A0A8H6FQI5 614 

219. Bacteria HYPO GH13_48 Granulicella tundricola ATCC BAA-1859 ADW71132.1 E8X723 489 

220. Bacteria HYPO GH13_48 Deinococcus misasensis DSM 22328 WP_051963117.1 UPI0006897FEA 431 

221. Bacteria HYPO GH13_48 Bryobacterales bacterium F-183 BDC50083.1 - 398 

222. Bacteria HYPO GH13_48 Candidatus Marinimicrobia bacterium CG08 PIS27281.1 A0A2H0XR00 609 

223. Bacteria HYPO GH13_48 candidate division KSB1 bacterium 4484_188 OPX33725.1 A0A1V4RRH5 395 

224. Bacteria HYPO GH13_48 Caldithrix abyssi DSM 13497 APF16921.1 H1XTZ1 464 

225. Bacteria HYPO GH13_48 Calditrichota bacterium RMF58283.1 A0A3M1NU83 467 
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226. Bacteria HYPO GH13_48 Gemmatimonadota bacterium UCE20243.1 UPI001EAC6FE6 469 

227. Bacteria HYPO GH13_48 Heliomicrobium undosum MZP29388.1 A0A845L6L4 523 

228. Bacteria HYPO GH13_48 Spirochaetes bacterium GWF1_51_8 OHD53505.1 A0A1G3PGI9 535 

229. Bacteria HYPO GH13_48 Caldithrix abyssi DSM 13497 APF16786.1 H1XUP9 441 

230. Bacteria HYPO GH13_48 Calditrichota bacterium NOG46902.1 A0A849MAX3 454 

231. Bacteria HYPO GH13_48 Lactobacillus delbrueckii DSM 26046 APG72266.1 UPI00032F5892 429 

232. Bacteria HYPO GH13_48 Porcincola intestinalis MSS14465.1 A0A6L5X4C2 460 

233. Bacteria HYPO GH13_48 Lactobacillus sp. CBA3605 AVK61635.1 A0A2R3JPU4 426 

234. Bacteria HYPO GH13_48 Uncultured Ruminococcus sp. WP_316608594.1 - 460 

235. Bacteria HYPO GH13_48 Spirochaetia bacterium GHV84474.1 UPI00221D3270 454 

236. Bacteria HYPO GH13_48 Kineothrix alysoides TCL61159.1 A0A4R1R6R4 431 

237. Bacteria HYPO GH13_48 Alkaliphilus transvaalensis ATCC 700919 WP_026477530.1 UPI000479CE79 431 

238. Bacteria HYPO GH13_48 Gottschalkiaceae bacterium SANA BES65512.1 - 429 

239. Bacteria HYPO GH13_48 Globicatella sanguinis PKZ43968.1 A0A2I1PH64 424 

240. Bacteria HYPO GH13_48 Enterococcus sp. 3H8_DIV0648 OTO19165.1 A0A242D9R4 425 

241. Bacteria HYPO GH13_48 Clostridium thermarum WP_163194646.1 UPI0013D465BD 429 

242. Bacteria HYPO GH13_48 Dolosicoccus paucivorans PMC58021.1 A0A2N6SLS0 432 

243. Bacteria HYPO GH13_48 Facklamia miroungae SDG31851.1 A0A1G7T9F5 431 

244. Archaea HYPO GH13_48 Thermococcus sp. 2319x1 WP_175058779.1 UPI0015835AED 414 

245. Archaea HYPO GH13_48 Palaeococcus ferrophilus DSM 13482 WP_048148786.1 UPI00064F8900 411 

246. Bacteria HYPO GH13_48 Firmicutes bacterium CAG:129 CCZ46699.1 R5S796 428 

247. Bacteria HYPO GH13_48 Companilactobacillus bobalius OVE98933.1 A0A202FEQ7 430 

248. Bacteria HYPO GH13_48 Desemzia sp. C1 WP_230523982.1 UPI001E51B6DD 457 

249. Bacteria HYPO GH13_48 Uncultured Acetatifactor sp. WP_300788324.1 UPI002639E2EF 443 

250. Bacteria HYPO GH13_48 Salana multivorans ROR96918.1 A0A3N2DB81 439 

251. Bacteria HYPO GH13_48 Paracholeplasma vituli WP_262096796.1 UPI0021C9EBB6 432 

252. Archaea HYPO GH13_48 Methanobacterium sp. YSL MBW4258460.1 - 432 

253. Bacteria HYPO GH13_48 Hujiaoplasma nucleasis QLY40718.1 A0A7L6N645 427 

254. Bacteria HYPO GH13_48 Tenericutes bacterium GWF2_57_13 OHE40447.1 A0A1G3WJX7 429 

255. Bacteria HYPO GH13_48 Acholeplasma equifetale ATCC 29724 WP_026399499.1 UPI00047A6BA7 425 

256. Bacteria HYPO GH13_48 Turicibacter sp. TC023 BEH89920.1 - 436 

257. Bacteria HYPO GH13_48 Treponema sp. GWC1_61_84 OHE60741.1 A0A1G3YP68 429 

258. Bacteria HYPO GH13_48 Uncultured Spirochaetota bacterium VBB38884.1 A0A652ZSX9 450 

259. Bacteria HYPO GH13_48 Spirochaetes bacterium RIFOXYC1_FULL_54_7 OHD80806.1 A0A1G3RPE9 431 

260. Bacteria HYPO GH13_48 Tenericutes bacterium ADurb.Bin239 OQA78072.1 A0A1V5UGN4 427 

261. Bacteria HYPO GH13_48 Firmicutes bacterium HGW-Firmicutes-10 PKM90342.1 A0A2N2E6S9 430 

262. Eucarya HYPO GH13_48 Pelomyxa schiedti KAH3742584.1 - 379 

263. Eucarya HYPO GH13_48 Pelomyxa schiedti KAH3743471.1 - 542 

264. Bacteria HYPO GH13_48 Faecalibaculum rodentium AMK53440.1 A0A140DS13 468 

265. Eucarya HYPO GH13_48 Rhodosorus marinus KAJ8907911.1 UPI0024976C6B 453 

266. Bacteria HYPO GH13_48 Leifsonia poae WP_223695379.1 UPI001CC02A5E 449 

267. Bacteria HYPO GH13_48 Firmicutes bacterium ADurb.Bin153 OQB49003.1 A0A1V6A978 434 

268. Bacteria HYPO GH13_48 Deltaproteobacterium ML8_F1 OPL08713.1 A0A1V4M218 419 

269. Bacteria HYPO GH13_48 Spirochaeta cellobiosiphila DSM 17781 WP_053228273.1 UPI00041BF7F2 422 

270. Eucarya HYPO GH13_48 Rotaria sp. Silwood1 CAF4711217.1 A0A821J158 1048 

271. Eucarya HYPO GH13_48 Adineta steineri CAF1134171.1 A0A816B4B9 468 
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272. Eucarya HYPO GH13_48 Didymodactylos carnosus CAF1102446.1 A0A814P7F0 474 

273. Bacteria HYPO GH13_48 Chloroflexi bacterium RBG_19FT_COMBO_47_9 OGO61108.1 A0A1F8SML8 446 

274. Bacteria HYPO GH13_48 Streptococcus suis MDG4518168.1 UPI001C986287 437 

275. Bacteria HYPO GH13_48 Paenibacillus montanisoli RAP77929.1 A0A328U5U3 423 

276. Bacteria HYPO GH13_48 Olavius algarvensis VDB00751.1 UPI000F0FF0DC 473 

277. Bacteria HYPO GH13_48 Petrotoga mobilis DSM 10674 ABX32406.1 A9BIB5 426 

278. Bacteria HYPO GH13_48 Galactobacillus timonensis WP_276826105.1 UPI000EEC0286 422 

279. Bacteria HYPO GH13_48 Stecheria intestinalis WP_277085470.1 UPI0023F08600 422 

280. Bacteria HYPO GH13_48 Holdemania massiliensis AP2 WP_020225392.1 UPI0002E132A5 435 

281. Bacteria HYPO GH13_48 Erysipelothrix urinaevulpis WP_159519015.1 UPI0013576815 428 

282. Bacteria HYPO GH13_48 Aerococcus christensenii KXB34120.1 A0A133XT65 434 

283. Bacteria HYPO GH13_48 Clostridium sp. CAG:568 CDA37557.1 UPI00033C5448 436 

284. Bacteria HYPO GH13_48 Treponema rectale QOS39137.1 A0A7M1XIH0 425 

285. Bacteria HYPO GH13_48 Erysipelotrichales bacterium TFG82036.1 A0A524K766 436 

286. Bacteria HYPO GH13_48 Anaeroplasma bactoclasticum RIA78466.1 A0A397S112 430 

287. Bacteria HYPO GH13_48 Firmicutes bacterium CAG:345 CDD23883.1 R6XJV2 433 

288. Bacteria MGA GH13_48 *Thermotoga neapolitana ACF75909.1 B5ARZ9 422 

289. Bacteria MGA GH13_48 *Thermotoga maritima ATCC 43589 AAD36717.1 Q9X1Y3 422 

290. Bacteria MGA GH13_48 *Lactiplantibacillus plantarum WCFS1 ADN97370.1 F9USZ1 440 

291. Bacteria HYPO GH13_48 Mesoaciditoga lauensis DSM 25116 WP_051962564.1 UPI000691295A 420 

292. Bacteria HYPO GH13_48 Thermotogales bacterium 46_20 KUK93804.1 A0A117MAS0 427 

293. Bacteria HYPO GH13_48 bacterium 3DAC UZN23494.1 - 419 

294. Bacteria HYPO GH13_48 Victivallales bacterium CCUG 44730 AVM44639.1 A0A2S0KUH4 443 

295. Bacteria HYPO GH13_48 Coraliomargarita sp. CAG:312 CDE85188.1 R7LB60 468 

296. Bacteria HYPO GH13_48 Opitutaceae bacterium TAV1 EIQ00463.1 I6AZM1 454 

297. Bacteria HYPO GH13_48 Lentisphaerae bacterium RIFOXYB12_FULL_65_16 OGV75364.1 A0A1G1BY54 428 

298. Bacteria HYPO GH13_48 Bacteroidetes bacterium GWF2_42_66 OFY42124.1 A0A1F3LNF5 463 

299. Bacteria HYPO GH13_48 Oligosphaera ethanolica MDQ0291296.1 UPI0027835D74 466 

300. Bacteria HYPO GH13_48 Verrucomicrobia bacterium ADurb.Bin070 OQC30811.1 A0A1V6GY83 663 

301. Bacteria HYPO GH13_48 Verrucomicrobiota bacterium PWL66745.1 A0A2V2BWL4 495 

302. Bacteria HYPO GH13_48 Verrucomicrobia bacterium GWF2_62_7 OHE78978.1 A0A1G3ZQ46 472 

303. Bacteria HYPO GH13_48 Opitutaceae bacterium TAV1 EIQ01573.1 I6B2T1 453 

304. Bacteria HYPO GH13_48 Acidobacteriota bacterium PYV47674.1 A0A2V9N241 509 

305. Bacteria HYPO GH13_38 Flavobacterium johnsoniae ABQ05620.1 A5FGP4 610 

306. Bacteria AGLU GH13_38 Saccharophagus degradans ABD79820.1 Q21NA9 624 

307. Bacteria AGLU GH13_38 Bacteroides cellulosilyticus ALJ62728.1 A0A0P0GJC2 565 

308. Archaea HYPO GH13_49 Halapricum salinum WP_049993719.1 A0A4D6H8B6 1792 

309. Archaea HYPO GH13_49 Halapricum salinum QCC51754.1 A0A4D6HCF1 1585 

310. Archaea HYPO GH13_49 Halapricum sp. CBA1109 MUV89328.1 A0A6A9SVZ3 1657 

311. Archaea HYPO GH13_49 Halalkalirubrum salinum WP_138006871.1 UPI0010FB5E24 1323 

312. Archaea HYPO GH13_49 Halapricum sp. CBA1109 MUV89327.1 A0A6A9SYW8 1599 

313. Archaea HYPO GH13_49 Halapricum desulfuricans QSG09447.1 A0A897N9R8 745 

314. Archaea HYPO GH13_49 Natronoarchaeum rubrum WP_256393162.1 UPI0021123815 1316 

315. Archaea HYPO GH13_49 Natranaeroarchaeum sulfidigenes QSG01523.1 A0A897MR85 1002 

316. Archaea HYPO GH13_49 Natronococcus sp. A-GB1 MDG5757732.1 UPI00241D3612 1347 

317. Archaea HYPO GH13_49 Natranaeroarchaeum sulfidigenes QSG01730.1 A0A897MHW9 1400 
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318. Archaea HYPO GH13_49 Natronosalvus amylolyticus WP_254808009.1 - 996 

319. Archaea HYPO GH13_49 Halobellus litoreus WP_256307440.1 UPI00210ED890 841 

320. Archaea HYPO GH13_49 Natranaeroarchaeum sulfidigenes QSG04317.1 A0A897MV03 1346 

321. Archaea HYPO GH13_49 Halapricum salinum QCC50410.1 A0A4D6H9E6 1618 

322. Archaea HYPO GH13_49 Halomicroarcula marina WP_254279402.1 UPI0020B736EA 1210 

323. Archaea HYPO GH13_49 Natrialba chahannaoensis JCM 10990 ELY98223.1 M0ALG5 764 

324. Archaea HYPO GH13_49 Natronoarchaeum rubrum WP_256392141.1 - 723 

325. Archaea HYPO GH13_49 Natronoarchaeum philippinense SNZ15029.1 A0A285NZZ7 698 

326. Archaea HYPO GH13_49 Halopiger aswanensis RKD95873.1 A0A419WK94 958 

327. Archaea HYPO GH13_49 Natronoarchaeum rubrum WP_256390983.1 - 890 

328. Archaea AAMY GH13_49 *Haloferax alexandrinus QIB80089.1 A0A6C0V1X1 668 

329. Archaea HYPO GH13_49 Haloferax mucosumATCC BAA-1512 ELZ98706.1 M0IPF3 683 

330. Archaea HYPO GH13_49 Halorubrum tebenquichenseDSM 14210 ELZ35579.1 M0DN69 701 

331. Archaea HYPO GH13_49 Haloarchaeobius amylolyticus WP_267643473.1 UPI002270A13E 673 

332. Archaea HYPO GH13_49 Halococcoides cellulosivorans AWB27109.1 A0A2R4X015 643 

333. Archaea HYPO GH13_49 Halobacteriales archaeon QS_6_71_20 PSQ08025.1 A0A2R6IV27 687 

334. Archaea AAMY GH13_49 *Haloarcula japonica ATCC 49778 BAM75337.1 L8B068 663 

335. Archaea HYPO GH13_49 Halapricum desulfuricans QSG15657.1 A0A897NS85 634 

336. Archaea HYPO GH13_49 Natronosalvus amylolyticus WP_254808560.1 UPI0020C97C11 631 

337. Archaea HYPO GH13_49 uncultured archaeon A07HN63 ESS08848.1 V4Y2C1 776 

338. Archaea HYPO GH13_49 Salinirubrum litoreum WP_227229223.1 UPI001D097583 781 

339. Archaea HYPO GH13_49 Halobaculum saliterrae MXR40679.1 A0A6B0T2C0 792 

340. Archaea HYPO GH13_49 Halorubrum terrestre JCM 10247 ELZ34269.1 M0DJB8 783 

341. Archaea HYPO GH13_49 Natronosalvus vescus WP_252700766.1 UPI00208FFCA3 721 

342. Archaea HYPO GH13_49 Natronoarchaeum philippinense SNZ12752.1 A0A285NTC8 685 

343. Archaea HYPO GH13_49 Haloprofundus marisrubri KTG11576.1 A0A0W1RDT8 700 

344. Archaea HYPO GH13_49 Halomicroarcula marina WP_254272790.1 UPI0020B7BADD 1108 

345. Archaea HYPO GH13_49 Halapricum salinum QCC50471.1 A0A4D6HAB4 716 

346. Bacteria HYPO GH13_49 bacterium BMS3Abin05 GBD94596.1 A0A2H6EYQ1 945 

347. Bacteria HYPO GH13_49 candidate division KSB1 bacterium 4572_119 OQX94954.1 A0A1W9SDQ2 929 

348. Bacteria HYPO GH13_49 Caldithrix abyssiDSM 13497 APF20939.1 H1XVA1 874 

349. Bacteria HYPO GH13 bacterium BMS3Bbin03 GBE26813.1 UPI000CC329BE 1396 

350. Bacteria HYPO GH13 Gemmatimonadota bacterium UCE20242.1 UPI001EA9C2E7 1284 

351. Bacteria GPMT GH13_3 Mycobacterium tuberculosis CCP44085.1 P9WQ17 701 

352. Bacteria GPMT GH13_3 Mycolicibacterium thermoresistibile EHI11807.1 G7CL00 696 

353. Bacteria GPMT GH13_3 Streptomyces coelicolor CAB72419.1 Q9L1K2 675 

354. Eucarya GDE GH13_25 Homo sapiens AAB41040.1 P35573 1532 

355. Eucarya GDE GH13_25 Oryctolagus cuniculus AAA16364.1 P35574 1555 

356. Eucarya GDE GH13_25 Candida glabrata CAG59721.1 Q6FSK0 1528 

357. Bacteria GDGE GH13_12 Streptococcus agalactiae AAN00098.1 Q8DZ94 1252 

358. Bacteria PUL GH13_12 Streptococcus pyogenes CAD32942.1 Q8KLP1 1165 

359. Bacteria PUL GH13_12 Streptococcus pneumoniae AAK74446.1 A0A0H2UNG0 1280 

360. Eucarya LDE GH13_13 Hordeum vulgare AAD04189.1 O48541 904 

361. Eucarya PUL GH13_13 Zea mays AAD11599.1 O81638 962 

362. Bacteria PUL GH13_13 Klebsiella pneumoniae CAA36431.1 P07206 1090 

363. Bacteria PUL GH13_14 Anoxybacillus sp. LM18-11 AEW23439.1 K9L0H1 707 
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364. Bacteria PUL GH13_14 Paenibacillus barengoltzii AJP16551.1 A0A0C5GWS2 675 

365. Bacteria PUL GH13_14 Thermotoga maritima CAA04522.1 O33840 843 

366. Eucarya ISA GH13_11 Chlamydomonas reinhardtii AAP85534.1 Q7X8Q2 875 

367. Archaea ISA GH13_11 Sulfolobus acidocaldarius ALU30386.1 O05152 713 

368. Bacteria ISA GH13_11 Pseudomonas amyloderamosa CAA31754.1 P10342 776 

369. Bacteria MOTH GH13_10 Kocuria rosea AAY83363.1 Q4JQI8 624 

370. Archaea MOTH GH13_10 Saccharolobus solfataricus BAA11010.1 Q55088 559 

371. Bacteria MOTH GH13_10 Deinococcus radiodurans AAF10042.1 Q9RX51 600 

372. Bacteria HYPO GH13_47 Flavobacterium indicum DSM 17447 CCG52206.1 H8XNT9 947 

373. Bacteria HYPO GH13_47 Phocaeicola vulgatus274-1D4 WP_100263035.1 UPI000C21E611 859 

374. Bacteria AAMY GH13_47 Bacteroides ovatusATCC 8483 ALJ48408.1 A7M087 758 

375. Eucarya GBE GH13_8 Homo sapiens AAA58642.1 Q04446 702 

376. Eucarya GBE GH13_8 Oryza sativa BAA01584.1 Q01401 820 

377. Eucarya GBE GH13_8 Aspergillus oryzae BAB69770.1 Q96VA4 689 

378. Bacteria GBE GH13_9 Crocosphaera subtropica ACB51598.1 B1WPM8 773 

379. Bacteria GBE GH13_9 Escherichia coli AAA23872.1 P07762 728 

380. Bacteria GBE GH13_9 Rhodothermus marinus BAB69858.1 Q93HU3 621 

381. Eucarya AAMY GH13_24 Gallus gallus AAC60246.1 Q98942 512 

382. Eucarya AAMY GH13_24 Homo sapiens (saliva) AAH63129.1 P04745 511 

383. Eucarya AAMY GH13_24 Sus scrofa (pancreas) AAF02828.1 P00690 511 

384. Eucarya AAMY GH13_15 Tenebrio molitor - P56634 471 

385. Eucarya AAMY GH13_15 Tribolium castaneum AAA03708.1 Q26854 490 

386. Eucarya AAMY GH13_15 Drosophila melanogaster AAA92226.1 P08144 494 

387. Bacteria AAMY GH13_32 Microbacterium aurum (AmyA) AKG25402.1 A0A0G2T4B5 1417 

388. Bacteria AAMY GH13_32 Streptomyces limosus AAA88554.1 P09794 566 

389. Bacteria AAMY GH13_32 Pseudoalteromonas haloplanktis CAA41481.1 P29957 668 

390. Bacteria AAMY GH13_28 Bacillus subtilis CAA30643.1 Q45520 477 

391. Bacteria AAMY GH13_28 Lactobacillus amylovorus ABO77965.1 A4ULJ3 478 

392. Bacteria AAMY GH13_28 Clostridium acetobutylicum AAA63759.2 P23671 760 

393. Bacteria AAMY GH13_27 Pseudomonas sp. KFCC10818 AAA86836.1 Q52414 466 

394. Bacteria AAMY GH13_27 Xanthomonas campestris AAA27591.1 Q56791 475 

395. Bacteria AAMY GH13_27 Aeromonas hydrophila AAA21936.1 P22630 464 

396. Archaea HYPO GH13_43 Haladaptatus paucihalophilus EFW93629.1 E7QNX6 404 

397. Archaea M3H GH13_43 Natronococcus sp. Ah-36 BAA05516.1 Q60224 504 

398. Archaea AAMY GH13_43 Haloarcula hispanica CAI64586.1 Q4A3E0 433 

399. Eucarya AAMY GH13_6 Hordeum vulgare AAA32929.1 P00693 438 

400. Eucarya AAMY GH13_6 Oryza sativa AAA33885.1 P17654 434 

401. Bacteria M6H GH13_6 Corallococcus sp. EGB AII00648.1 A0A076EBZ6 522 

402. Archaea AAMY GH13_7 Pyrococcus woesei AAD54338.1 Q7LYT7 460 

403. Bacteria AAMY GH13_7 Sinomicrobium sp. 5DNS001 AGD88873.1 L7Y1I6 478 

404. Archaea AAMY GH13_7 Thermococcus hydrothermalis AAC97877.1 O93647 457 

405. Bacteria AAMY GH13_5 Alicyclobacillus sp. 18711 AWX66236.1 A0A3P8MUS3 514 

406. Bacteria AAMY GH13_5 Bacillus amyloliquefaciens AAA22191.1 P00692 514 

407. Bacteria AAMY GH13_5 Halothermothrix orenii (AmyB) ACL70573.1 B8CZ54 623 

408. Eucarya AAMY GH13_1 Aspergillus oryzae CAA31218.1 P0C1B3 499 

409. Eucarya AAMY GH13_1 Saccharomycopsis fibuligera ADD80242.1 D4P4Y7 494 
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410. Eucarya AAMY GH13_1 Lipomyces kononenkoae AAO12212.1 Q8J1E4 499 

411. Bacteria M6H GH13_42 Microbacterium aurum (AmyB) AOF40721.1 A0A1B3IKE0 1278 

412. Bacteria AAMY GH13_42 Streptomyces lividans CAB06816.1 P96992 993 

413. Bacteria HYPO GH13_42 Cystobacter fuscus AAW03335.1 Q5MD26 978 

414. Bacteria AAMY GH13_19 Escherichia coli CAA41740.1 P25718 676 

415. Bacteria M6H GH13_19 Klebsiella pneumoniae BAA88434.1 Q9RHR1 677 

416. Bacteria M6H GH13_19 Bacillus halodurans BAB04132.1 Q9KFR4 958 

417. Bacteria AAMY GH13_41 Eubacterium rectale CBK91127.1 D6DYI9 1364 

418. Bacteria AAMY GH13_41 Roseburia sp. A2-194 CAJ20070.1 Q3LB10 1674 

419. Bacteria AAMY GH13_41 Micrococcus sp. 207 CAA39321.1 Q06812 1104 

420. Bacteria CGT GH13_2 Anaerobranca gottschalkii CAH61550.1 Q5ZEQ7 721 

421. Bacteria CGT GH13_2 Bacillus circulans CAA55023.1 P43379 713 

422. Bacteria MGAA GH13_2 Geobacillus stearothermophilus AAA22233.1 P19531 719 

423. Bacteria AAMY GH13_45 Anoxybacillus sp. SK3_4 JF932307.1 I1VWH9 505 

424. Bacteria AAMY GH13_45 Priestia megaterium (BmaN1) AGT45938.1 T1SIF2 504 

425. Bacteria AAMY GH13_45 Bacillus aquimaris (BaqA) AER68125.1 G8IJA7 512 

426. Bacteria NPUL GH13_46 Bacteroides thetaiotaomicron(SusA) CAD32957.1 Q8A1G0 617 

427. Bacteria AAMY GH13_46 Zunongwangia profunda ADF53136.1 D5BG23 615 

428. Bacteria CMD GH13_46 Flavobacterium sp. No. 92 AAO78809.1 Q8KKG0 619 

429. Eucarya AGS GH13_22 Cryptococcus neoformans AAW44814.1 Q5KDD1 2430 

430. Eucarya AGS GH13_22 Schizosaccharomyces pombe BAA76558.1 Q9UUL4 2352 

431. Eucarya AGS GH13_22 Neosartorya fumigata AAL28129.1 Q96UQ6 2420 

432. Bacteria CMD GH13_20 Bacillus sp. I-5 AAA92925.1 Q59226 558 

433. Bacteria MGA GH13_20 Thermus sp. IM6501 AAC15072.1 O69007 588 

434. Bacteria NPUL GH13_20 Thermoactinomyces vulgaris (TVAII) BAA02473.1 Q08751 585 

435. Bacteria APUL GH13_39 Alicyclobacillus acidocaldarius ACV59878.1 C8WUR2 1299 

436. Bacteria APUL GH13_39 Geobacillus thermoleovorans AFI70750.1 I1WWV6 1655 

437. Bacteria APUL GH13_39 Thermoanaerobacter thermohydrosulfuricus AAA23205.1 P16950 1475 

438. Bacteria HYPO GH13_21 Edwardsiella tarda ACY83800.1 D0ZE69 596 

439. Bacteria AGLU GH13_21 Escherichia coli CAA42498.1 P21517 604 

440. Bacteria AAMY GH13_21 Thermoactinomyces vulgaris (TVAI) BAA02471.1 Q60053 666 

441. Bacteria HYPO GH13_37 Aliivibrio fischeri AAW86764.1 Q5E2I2 634 

442. Bacteria AAMY GH13_37 Uncultured bacterium ADK21254.1 D9MZ14 638 

443. Bacteria HYPO GH13_37 Hahella chejuensis ABC33052.1 Q2S8H2 556 

444. Bacteria SPH GH13_18 Bifidobacterium adolescentis AAO33821.1 A0ZZH6 504 

445. Bacteria SPH GH13_18 Streptococcus mutans CAA30846.1 P10249 481 

446. Bacteria SPH GH13_18 Thermoanaerobacterium thermosaccharolyticum ADL69407.1 D9TT09 488 

447. Archaea MOTS GH13_26 Saccharolobus shibatae AAF17554.1 Q9UWN8 728 

448. Archaea MOTS GH13_26 Sulfolobus acidocaldarius ALU30387.1 Q53688 720 

449. Bacteria MOTS GH13_26 Rhizobium sp. M-11 BAA11186.1 Q53237 772 

450. Bacteria HYPO GH13_33 Kineococcus radiotolerans ABS05210.1 A6WEH1 774 

451. Bacteria HYPO GH13_33 Rhodococcus jostii ABG96354.1 Q0S7Y2 814 

452. Bacteria TSY GH13_33 Pseudomonas stutzeri AAF26837.1 Q9LAS5 689 

453. Eucarya 4F2hc GH13_34 Homo sapiens (isoform 1) AAA35489.1 P08195 630 

454. Eucarya 4F2hc GH13_34 Mus musculus AAA35489.1 P10852 526 

455. Eucarya 4F2hc GH13_34 Salmo salar ACI33885.1 B5X3K4 510 
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456. Bacteria OGLU GH13_31 Bacillus cereus CAA37583.1 P21332 558 

457. Bacteria SIM GH13_31 Pseudomonas mesoacidophila ABC33903.1 Q2PS28 584 

458. Bacteria DGLU GH13_31 Streptococcus mutans BAE79634.1 Q2HWU5 531 

459. Eucarya AGLU GH13_40 Kluyveromyces lactis CAB46746.1 Q9Y844 583 

460. Eucarya AGLU GH13_40 Saccharomyces cerevisiae ADK27710.1 E1AFY6 589 

461. Eucarya AGLU GH13_40 Pichia angusta AAF69018.2 Q9P8G8 564 

462. Bacteria T6PH GH13_29 Lactobacillus acidophilus AAV42863.1 Q5FKB1 554 

463. Bacteria T6PH GH13_29 Bacillus licheniformis AAU22384.1 Q65MI2 562 

464. Bacteria T6PH GH13_29 Escherichia coli BAB38639.1 Q8XCE1 551 

465. Bacteria AGLU GH13_30 Bifidobacterium adolescentis BAF39233.1 A1A0K0 590 

466. Bacteria AGLU GH13_30 Thermobifida fusca AAZ54871.1 Q47RP6 544 

467. Bacteria AGLU GH13_30 Arthrobacter globiformis BAI67603.1 D2YYD7 567 

468. Bacteria OGLU GH13_23 Bacillus flavocaldarius BAB18518.1 Q9F237 529 

469. Bacteria AGLU GH13_23 Halomonas sp. H11 BAL49684.1 H3K096 538 

470. Bacteria ATGS GH13_23 Xanthomonas campestris BAC87873.1 H3K096 538 

471. Eucarya AGLU GH13_17 Anopheles gambiae CAA60857.1 Q17021 498 

472. Eucarya SUH GH13_17 Bombyx mori BAP18683.1 A0A077JI83 606 

473. Eucarya AGLU GH13_17 Apis mellifera BAA11466.1 Q17058 567 

474. Eucarya rBAT GH13_35 Homo sapiens (isoform A) AAA35500.1 Q07837 685 

475. Eucarya rBAT GH13_35 Ovis aries KAG5211578.1 A0A6P7DVK7 685 

476. Eucarya rBAT GH13_35 Salmo salar ACN11390.1 C0HBH1 681 

477. Bacteria AMS GH13_4 Deinococcus geothermalis ABF44874.1 Q1J0W0 650 

478. Bacteria SUH GH13_4 Xanthomonas campestris AAM42629.1 Q8P5I2 637 

479. Bacteria AMS GH13_4 Neisseria polysaccharea EFH23057.1 E2PEX2 636 

480. Bacteria TSY GH13_16 Mycolicibacterium smegmatis ABK71531.1 A0R6E0 593 

481. Archaea TSY GH13_16 Picrophilus torridus AAT42654.1 Q6L2Z7 558 

482. Bacteria TSY GH13_16 Deinococcus radiodurans AAF11586.1 Q9RST7 552 

483. Bacteria AGLU GH13_44 Bifidobacteriaceae bacterium RFT33048.1 A0A3E2CLU2 566 

484. Bacteria HYPO GH13_44 Gardnerella vaginalis ADB14357.1 D2RCE7 566 

485. Bacteria HYPO GH13_44 Alistipes shahii CBK63352.1 D4IK90 559 

486. Bacteria AAMY GH13_36 Bacteroides thetaiotaomicron AAB42174.1 Q8A1G3 692 

487. Bacteria AAMY GH13_36 Dictyoglomus thermophilum (AmyC) CAA34072.1 P14899 499 

488. Bacteria AAMY GH13_36 Halothermothrix orenii (AmyA) ACL70223.1 B8CY54 515 

a Sequences highlighted by yellow were selected for further phylogenetic analysis of reduced dataset. 
b The individual enzymes are abbreviated as follows: CMD, cyclomaltodextrinase; HYPO, hypothetical enzyme; AAMY, α-amylase; NPUL, neopullulanase; CGT, cyclodextrin glucanotransferase; 

MGAA, maltogenic α-amylase; GPMT, α-1,4-glucan: phosphate α-maltosyltransferase; AMS, amylosucrase; SUH, sucrose hydrolase; M6H, maltohexaose-producing amylase; GBE, α-glucan branching 

enzyme; MOTH, maltooligosyltrehalosetrehalohydrolase; ISA, isoamylase; GDGE, glycogen-degrading enzyme; PUL, pullulanase; LDE, limit dextrinase; TSY, trehalose synthase; AGLU, α-

glucosidase; SPH, sucrose phosphorylase; CMMH, cyclic maltosyl-maltose hydrolase; NSA, non-specified amylase; MGA, maltogenic amylase; APUL, amylopullulanase; AGS, α-1,3-glucan synthase; 

OGLU, oligo-1,6-glucosidase; ATGS, α-transglucosidase; GDE, glycogen debranching enzyme; MOTS, maltooligosyltrehalosetrehalosynthase; T6PH, trehalose-6-phosphate hydrolase; SIM, sucrose 

isomerase; DGLU, dextran glucosidase; 4F2hc, 4F2 heavy-chain antigen; rBAT, amino acid transport protein rBAT; M3H, maltotriose-producing amylase. 
c The two sequences, No. 349 and No. 350, in the context of the present study, belong to the so-called “intermediary group without assignment to any GH13 subfamily so far. 
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Table S2. Results of the tertiary structure comparison of the GH13_48 maltogenic amylases from T. neapolitana, L. plantarum and the GH13_49 α-

amylase from H. japonica with representatives of all other 47 well-established GH13 subfamilies. 

 

    MGA from T. neapolitana 

(4GKL) 

MGA from L. plantarum 

(3DHU) 

AAMY from H. japonica model 

(L8B068) 

Subfamily Enzyme Source PDB code Cα; RMSD (Å) Cα; RMSD (Å) Cα; RMSD (Å) 

GH13_1 AAMY Aspergillus oryzae 2TAA 183; 1.29 153; 1.34 168; 1.23 

GH13_2 CGT Bacillus circulans 1CDG 181; 1.24 178; 1.19 214; 1.12 

GH13_3 GPMT Mycobacterium tuberculosis  4U33 205; 1.16 194; 1.13 181; 1.1 

GH13_4 AMS Deinococcus geothermalis 3UCQ 163; 1.08 143; 1.10 213; 1.11 

GH13_5 AAMY Bacillus amyloliquefaciens 3BH4 130; 1.13 128; 1.12 157; 1.19 

GH13_6 AAMY Hordeum vulgare 1HT6 139; 1.17 139; 1.14 152; 1.15 

GH13_7 AAMY Pyrococcus woesei 3QGV 110; 1.15 95; 0.99 166; 1.11 

GH13_8 GBE Homo sapiens 4BZY 142; 1.05 130; 1.02 192; 1.05 

GH13_9 GBE Cyanothece sp. ATCC 51142 5GQU 143; 1.17 161; 1.17 183; 1.16 

GH13_10 MOTH Deinococcus radiodurans 2BHU 196; 1.08 173; 0.99 222; 1.09 

GH13_11 ISA Sulfolobus solfataricus 2VNC 140; 1.02 162; 1.11 151; 1.05 

GH13_12 PUL Streptococcus pneumoniae 2YA0 176; 1.18 189; 1.13 181; 1.17 

GH13_13 LDE Hordeum vulgare 4J3S 142; 1.2 146; 1.21 131; 1.22 

GH13_14 PUL Anoxybacillus sp. LM18-11 3WDH 147; 1.25 183; 1.2 188; 1.18 

GH13_15 AAMY Tenebrio molitor 1CLV 139; 1.15 129; 1.17 164; 1.16 

GH13_16 TSY Mycolicibacterium smegmatis 3ZO9 212; 1.08 177; 1.07 225; 1.1 

GH13_17 SUH Bombyx mori 6LGA 173; 1.05 160; 0.99 169; 1.1 

GH13_18 SPH Bifidobacterium adolscentis 1R7A 133; 1.36 103; 1.19 139; 1.2 

GH13_19 AAMY Escherichia coli 8IM8 166; 1.09 153; 1.06 177; 1.01 

GH13_20 NPUL Thermoactinomyces vulgaris TVA-II 1BVZ 187; 1.11 237; 1.15 229; 1.13 

GH13_21 AAMY Thermoactinomyces vulgaris TVA-I 1UH3 188; 1.12 163; 1.12 232; 1.08 

GH13_22 AGS Schizosaccharomyces pombe model (Q9UUL4) 132; 1.25 127; 1.14 157; 1.1 

GH13_23 ATGS Xanthomonas campestris 6AAV 221; 1.15 221; 1.06 195; 1.07 

GH13_24 AAMY Homo sapiens 1HNY 109; 1.18 122; 1.16 140; 1.18 
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GH13_25 GDE Candida grablata 5D06 66; 1.13 72; 1.34 26; 1.04 

GH13_26 MOTS Sacharolobus shibatae 5ZCR 69; 1.05 10; 1.07 114; 0.99 

GH13_27 AAMY Aeromonas hydrophila model (P22630) 117; 1.05 102; 1.07 143; 1.12 

GH13_28 AAMY Bacillus subtilis 1BAG 123; 1.11 136; 1.06 110; 1.06 

GH13_29 T6PH Bacillus licheniformis 5BRP 191; 1.,04 205; 0.95 175; 1.06 

GH13_30 AGLU Arthrobacter globiformis model (D2YYD7)  179; 0.95 165; 0.88 221; 0.96 

GH13_31 OGLU Bacillus cereus 1UOK 204; 1.19 196; 0.99 186; 1.08 

GH13_32 AAMY Pseudoalteromonas haloplanktis 1AQH 100; 1.04 116; 1.14 134; 1.11 

GH13_33 TSY Pseudomonas stutzeri model (Q9LAS5) 127; 1.23 128; 1.2 130; 1.09 

GH13_34 4F2hc Homo sapiens 2DH2 165; 1.07 140; 1.2 156; 1.11 

GH13_35 rBAT Homo sapiens 6LI9 211; 1.11 171; 1.12 222; 1.05 

GH13_36 AAMY Bacteroides thetaiotaomicron 3K8K 200; 1.02 173; 0.97 227; 1.0 

GH13_37 AAMY uncultured bacterium 5H05 187; 1.16 181; 1.02 203; 1.07 

GH13_38 AGLU Bacteroides_cellulosilyticus model 

(A0A0P0GJC2) 

235; 1.09 176; 1.03 232; 1.02 

GH13_39 APUL Thermoanaerobacter 

thermohydrosulfuricus 

model (P16950) 197; 1.14 172; 0.98 236; 1.0 

GH13_40 AGLU Sacharomyces cerevisiae 3A47 175; 1.09 170; 1.1 164; 0.95 

GH13_41 AAMY Micrococcus sp. 207 model (Q06812) 192; 1.14 173; 1.09 222; 1.06 

GH13_42 M6H Microbacterium aurum model 

(A0A1B3IKE0) 

159; 1.17 136; 1.1 172; 1.08 

GH13_43 AAMY Haloarcula hispanica model (Q4A3E0) 123; 1.10 124; 1.12 163; 1.03 

GH13_44 AGLU Bifidobacteriaceae bacterium model 

(A0A3E2CLU2) 

208; 1.11 193; 0.99 220; 0.99 

GH13_45 AAMY Geobacillus thermoleovorans 4E2O 205; 1.04 176; 0.98 245; 1.09 

GH13_46 CMD Flavobacterium sp. No. 92 1H3G 217; 1.14 179; 1.1 224; 1.04 

GH13_47 AAMY Bacteroides ovatus 8DGE 177; 1.1 183; 1.1 153; 1.02 

GH13_48 MGA Thermotoga neapolitana 4GKL - 283; 1.04 228; 1.05 

GH13_48 MGA Lactoplantibacillus plantarum 3DHU - - 216; 1.06 

GH13_49 AAMY Haloarcula japonica TR-1 model (L8B068)  - - - 
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Figure S1. Sequence alignment of the entire family GH13 with a focus on the two novel subfamilies GH13_48 and 

GH13_49. The alignment covers the catalytic TIM-barrel domain including the domain B spanning the segment from 

the beginning of the strand β2 to the end of the strand β8 (involving all seven CSRs) of 488 sequences of the present 

study (Table S1). Seven well-established CSRs of the family GH13 are boxed with black frames. The catalytic residues 

– aspartic acid, glutamic acid and aspartic acid – are located in CSR-II, CSR-III and CSR-IV, respectively. Identical and 

similar positions are signified, respectively, by asterisks and dots/semicolons under the alignment blocks. The colour 

code for the selected residues: W – yellow; F, Y – blue; V, L, I – green; D, E – red; R, K – cyan; H – brown; C – 

magenta; G, P – black. The labels of protein sources consist of the GenBank accession number and the name of the 

organism. In case of experimentally characterized enzymes, their abbreviation is also used (Table S1). The sequence 

order in the alignment (starting from the top) reflects their order in the evolutionary tree (Fig. S2) in the anticlockwise 

manner (starting from the first sequence in the blue cluster). 
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                                                                                  --CSR-VI-                                                                                                                                                                                                                                                                                            -CSR-I                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

 

RZP12244.1_Flavobacteriales_bacterium                                             GVNILWLMP T---------YP-----ISTTKS--K-----------------------G---P--------------------------------------------------------------------------------------------------------LG-----SYYAVSDYKGVNPEYGT--------------------------------------------------------------------L-----K-DLKHLVNKA----HQ-L-GMFVIF DWVPGH TG------WD-------------HI----W-----------------------I----KE-----------H-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YL---------------------------------------------------------------------------------------------------------------------KN-------A-LG------EII-D---------------------------PID-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RZP08053.1_Flavobacteriales_bacterium                                             GVKIIWLMP I---------HP-----ISQNKR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYSVSNYKEVNSEFGN--------------------------------------------------------------------K-----E-DLDELIAEA----HK-N-DMLVIL DWVANH TG------WD-------------HD----W-----------------------I----KT-----------N-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------KN-------N-DG------EIT-D---------------------------PIN-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PJB12981.1_Flavobacteriales_bacterium_CG_4_9_14_3_um_filter_40_17                 KVKIVWLMP I---------HP-----ISEKKK--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SPYSVSDFRAVNPDFGS--------------------------------------------------------------------L-----Q-DFDFLLDVA----HT-N-GMYVIM DWVANQ TG------WN-------------HK----W-----------------------I----AE-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YQ---------------------------------------------------------------------------------------------------------------------QN-------E-KG------EIQ-G---------------------------PSD-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

EID76795.1_Imtechella_halotolerans_K1                                             GVKIIWLMP V---------QP-----ISLKNR--K------ATGALSIEEVDEPNKEQK---Y--------------------------------------------------------------------------------------------------------KG-----SYYSITDYTAIHPEYGT--------------------------------------------------------------------M-----D-DFKKLVATA----HE-N-GMYVLL DWVANH TG------WD-------------HQ----W-----------------------I----SK-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YH---------------------------------------------------------------------------------------------------------------------K--------NEKG------EVT-D---------------------------PLN-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

EDP96606.1_Kordia_algicida                                                        GVKVIWLMP I---------FP-----ISETKR--K------ATGGDFASKIEDPEERKK---Y--------------------------------------------------------------------------------------------------------LG-----SYYAVSDFTKINPEFGT--------------------------------------------------------------------I-----E-DFRELVKTA----HE-N-DIYVIL DWVPNH TG------WD-------------HT----W-----------------------L----KT-----------N-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------KN-------D-KG------EIT-D---------------------------PLN-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_298329650.1_uncultured_Dokdonia_sp                                             GIKVLWVMP I---------FP-----ISETNR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYAVSDFREVNPEFGT--------------------------------------------------------------------L-----Q-DVDNMIKVA----HE-H-GIAVVL DWVPNH TG------WN-------------HT----W-----------------------I----TK-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QN-------D-KG------EIV-D---------------------------PID-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

TYP72210.1_Aquimarina_intermedia                                                  GVKVIWLMP V---------YP-----ISTTKS-------------------------KG---S--------------------------------------------------------------------------------------------------------LG-----SYYAVSDYTKVNPEFGS--------------------------------------------------------------------L-----E-DFQNLVKVA----HE-N-EMLVIL DWVANH TG------WD-------------HS----W-----------------------I----KS-----------N-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------K--------DKEG------NIT-H---------------------------T---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KAK3604785.1_Potamilus_streckersoni                                               GVSILWMMP I---------HP-----ISKEKR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYAVSDYRDINPEYGT--------------------------------------------------------------------M-----S-DFKDLVRNA----HA-L-GIRVII DWVANH TG------WD-------------HA----W-----------------------I----KQ-----------F-P---------------------------------------------------------------D------------------------Y--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------K--------DKNG------NIT-D---------------------------PID-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_166989327.1_Pseudomaricurvus_alkylphenolicus                                   GVDIIWLMP I---------QP-----ISEVKR--K-----------------------G---E--------------------------------------------------------------------------------------------------------LG-----SYYSIADYTAVHPDYGT--------------------------------------------------------------------L-----E-DVKALVAKA----HE-L-NQKVIL DWVANH TG------WD-------------HP----W-----------------------I----TQ-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YS---------------------------------------------------------------------------------------------------------------------K--------NADG------DIT-D---------------------------PID-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PID89777.1_Bacteroidia_bacterium                                                  GVDVLWLMP I---------NP-----VSKKDR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYAVQDYKGVNPNFGT--------------------------------------------------------------------L-----D-DLKSLVQSA----HK-A-GMYVIL DWVANH TG------RD-------------NL----W-----------------------I----TK-----------N-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------K--------DAEG------NIA-V---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

UCH15058.1_Bacteroidales_bacterium                                                GIDIIWLMP I---------FP-----IGEVHR--K------ADQSLLIEEVEDPLERVK---Y--------------------------------------------------------------------------------------------------------LG-----SYYSTKDYLSVNPEFGT--------------------------------------------------------------------S-----E-DFKSLVDEI----HK-L-GMYIIL DIAVNH TA------WD-------------HE----W-----------------------I----ES-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------R--------IEPG------TKP-WNEEWMHEHPEY-FEHLENL-------NMTY-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RLD19591.1_Bacteroidota_bacterium                                                 GTDILWLMP I---------FP-----VGEKFR--K------ATQNTLIEEIEDPEERKK---Y--------------------------------------------------------------------------------------------------------LG-----SPYAIKDYKAVNPDFGT--------------------------------------------------------------------D-----H-DFRAFVQKA----HD-L-GMKVIL DIAANH SA------WD-------------HE----W-----------------------I----TS-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YS---------------------------------------------------------------------------------------------------------------------K--------IAPG------TTP-WNPDWMSQHPEF-YAELTER-------GLTY-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OQA66704.1_Ignavibacteria_bacterium_ADurb.Bin266                                  GVDILWLMP I---------NP-----IGELNR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYSIKDYVDVNPEFGT--------------------------------------------------------------------K-----E-NFKTLVDEI----HN-Q-GMYIII DWVANH TA------WD-------------NK----W-----------------------V----KT-----------N-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------K--------DSSG------NFI-P---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

AFN75430.1_Melioribacter_roseus                                                   GVDILWFMP I---------HP-----IGEKNR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYSIKDYKAINPEFGT--------------------------------------------------------------------E-----E-DFKHLVNKA----HE-M-GFYVML DWVANH TS------WD-------------NV----W-----------------------T----ET-----------H-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------FS---------------------------------------------------------------------------------------------------------------------K--------NEKG------EFY-P---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QAR31169.1_Ornithobacterium_rhinotracheale                                        GADVVWLMP I---------YP-----IGKKGR--K-----------------G---------E--------------------------------------------------------------------------------------------------------LG-----SYYAIRDYKKINPAFGK--------------------------------------------------------------------E-----E-DLKVLVDSA----HA-L-GMKVLL DWVANH TS------PD-------------HV----W-----------------------A----KA-----------N-K---------------------------------------------------------------D------------------------F--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------LD-------SAGQ------KPI-K-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MDG4951057.1_Profundicola_chukchiensis                                            GIDIIWLMP I---------HP-----IGEKNR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYAVKDYKAVNPEFGN--------------------------------------------------------------------M-----D-DFKALVDKA----HG-L-EMKVII DWVANH SS------PD-------------NV----W-----------------------I----KD-----------N-L---------------------------------------------------------------D------------------------Y--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------K--------DSLG------NAP-I-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

APD06119.1_Flavobacteriaceae_bacterium_UJ101                                      GVDVIWLMP I---------HP-----IGKKNR--K-----------------------G---S--------------------------------------------------------------------------------------------------------MG-----SYYSVKDYKAVNPEFGT--------------------------------------------------------------------L-----D-DFKNLVKKA----HA-M-DMKVII DWVANH TA------WD-------------NV----W-----------------------V----KE-----------D-I-----------------------------------------------------------NRYTA---------------------------------------------------------------------------------------------DS---------------------------------------------------------------------------------------------------------------------LG--------NRP------I------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

VBB45750.1_uncultured_Paludibacter_sp.                                            GVDILWLMP I---------NP-----IGEKNR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYAVKDYTAVNPEFGT--------------------------------------------------------------------E-----G-DLKNLVNEA----HK-L-GMKVII DWVANH TA------WD-------------NV----W-----------------------I----QP-----------H-P--------------------------------------------------------------AD------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------Q--------DSLG------KII-I---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GIR57489.1_Crocinitomicaceae_bacterium                                            GVKIIWLMP I---------HP-----IGELNR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYSVKDYKEINPEFGN--------------------------------------------------------------------K-----E-DFKVLVDSI----HD-L-DMKIII DWVANH TS------FD-------------NA----W-----------------------S----TD-----------H-K---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------L--------DSND------NLQ-P---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PWL31337.1_Fluviicola_sp_XM-24bin1                                                GIDILWLMP I---------HP-----IGEKNR--K-----------------------G---P--------------------------------------------------------------------------------------------------------EG-----SYYAVKDYKAINPKFGD--------------------------------------------------------------------E-----A-SFKKLVEIV----HE-N-DMKIII DWVGNH TS------PD-------------NV----W-----------------------V----EA-------G---N-M---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YN---------------------------------------------------------------------------------------------------------------------L--------DSTG------NVQ-P---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_306640064.1_Longitalea_sp_SCSIO_12813                                          GVEIMWLMP I---------HP-----IGEVNR--K------GG----------------------------------------------------------------------------------------------------------------------------LG-----SYYAVKDYTAVNPDYGT--------------------------------------------------------------------M-----E-DFKSLVTTA----HS-Y-GMRVII DWVANH TA------FD-------------NV----W-----------------------T----KD-----------H-M---------------------------------------------------------------D------------------------Y--------------------------------------------------------------------YM---------------------------------------------------------------------------------------------------------------------L--------DSLD------QLQ-P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

TNE78542.1_Bacteroidota_bacterium                                                 GIDILWVMP I---------QP-----IGVKNR--K-----------------------G---E--------------------------------------------------------------------------------------------------------LG-----SYYSISDYTAVNPEFGN--------------------------------------------------------------------L-----D-DVKAMVKQA----HD-L-GMTVIL DWVANH SA------WD-------------NV----W-----------------------V----KD-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------L--------DSVG------GFT-V-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

BDD08929.1_Fulvitalea_axinellae                                                   GVGIVWFMP V---------QP-----IGKVNR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYSIQDYSAINPEFGT--------------------------------------------------------------------L-----D-EFRNLVKQI----HD-E-GMYVIL DWVANH TS------WD-------------HE----M-----------------------I----DA-----------H-P---------------------------------------------------------------N------------------------W--------------------------------------------------------------------FE---------------------------------------------------------------------------------------------------------------------R--------DSLG------NLK-P---------------------------PV--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

CCZ81349.1_Odoribacter_laneus                                                     GVDILWFMP I---------QP-----ISEKNR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYAIQDYQKVNPEFGT--------------------------------------------------------------------M-----A-DFKALVKRA----HD-M-GFKVIL DWVANH TG------WD-------------NW----L-----------------------I----VE-----------H-E---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------R--------INDS------IIA-P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PCJ63739.1_Bacteroidota_bacterium                                                 GVDILWFMP I---------QP-----IGKKNR--K------AVGDTFVQDLENPDYD-K---Y--------------------------------------------------------------------------------------------------------WG-----SPYSISDYKAVNPKYGE--------------------------------------------------------------------V-----A-DFKRIIKKC----HE-M-DIKVIL DWVGNH TA------WD-------------NE----W-----------------------V----VN-----------N-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------HD-------S-TN------RIT-D---------------------------PIG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QNR25628.1_Croceimicrobium_hydrocarbonivorans                                     GIKVLWIMP V---------QP-----IGKENR--K-----------------------G---G--------------------------------------------------------------------------------------------------------LG-----SYYSISDYTAVNPNFGT--------------------------------------------------------------------L-----E-DFKALVNEA----HA-R-DMKVIL DWVANH TA------FD-------------HP----W-----------------------T----QS-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------H--------DSTG------AII-P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QNL22394.1_Hyphobacterium_sp_CCMP332                                              GIDIIWFMP V---------HP-----IGEKNR--K-----------------------G---G--------------------------------------------------------------------------------------------------------LG-----SYYSVKDYTAVNSDYGT--------------------------------------------------------------------L-----S-DFKNLVNEI----HK-R-DMFVLI DWVANH TA------WD-------------NP----W-----------------------V----EA-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------K--------DSTG------NMI-P---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OFX89561.1_Bacteroidetes_bacterium_GWE2_32_14                                     GIDILWLMP I---------HP-----IGIENR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYSVKDYYAVNPEFGT--------------------------------------------------------------------D-----E-DFRQLVTKA----HK-L-GMYVII DWVANH SS------WD-------------TE----Q-----------------------I----KN-----------N-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------K--------NDKG------EII-A---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RCL63763.1_Bacteroidota_bacterium                                                 GVDILWVMP I---------HP-----IGLDRR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYSVQDYKAVNPEFGT--------------------------------------------------------------------D-----A-DFHSFVDEA----HN-R-GMKVIL DWVANH SA------WD-------------NI----W-----------------------Y----PQ-----------H-D---------------------------------------------------------------D------------------------F--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------KD-------SATG------ERI-P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_252938339.1_Roseivirga_pacifica                                                GIDILWLMP I---------HP-----IGEKNR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYAVKDYKAINPEFGT--------------------------------------------------------------------E-----E-DLTNLIKVA----HE-N-DLKVII DWVANH TA------WD-------------HV----W-----------------------T----ET-----------N-P---------------------------------------------------------------D------------------------F--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------L--------TEDG------SFQ-P---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_143960756.1_Litoribacter_populi                                                GVDILWFMP I---------HE-----IGEKNR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYAIKDYKSINPEFGT--------------------------------------------------------------------H-----E-DFDRLVKTI----HD-H-DMYILI DWVANH TA------WD-------------HP----W-----------------------T----ES-----------N-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YS---------------------------------------------------------------------------------------------------------------------K--------DDDG------GFV-P---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_141239846.1_Aliifodinibius_salipaludis                                         GVEVLWLMP I---------HP-----IGEENR--L-----------------------G---E--------------------------------------------------------------------------------------------------------LG-----SYYSVQDFGEVNPEFGS--------------------------------------------------------------------K-----E-DLRELVQTA----HN-N-DMKVIL DWVANH TA------WD-------------HV----W-----------------------T----ES-----------N-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------K--------DENG------NFV-T-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MDQ8208009.1_Coraliomargarita_sp_SDUM461003                                       GIDLIWIMP I---------HE-----IGEANR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYSVRDYKSVNPEFGS--------------------------------------------------------------------G-----A-DFKALVDRA----HE-L-GMYVII DWVANH TA------WD-------------HP----W-----------------------T----LT-----------N-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------T--------NEAG------DFI---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

TVR31165.1_Balneolaceae_bacterium                                                 GVKILWLMP I---------HP-----IGEKNR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYSVQDYTGINPEFGT--------------------------------------------------------------------K-----E-DFRNLVESA----QD-M-GMKVIL DWVANH TA------WD-------------AV----W-----------------------T----ET-----------N-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------T--------DEDG------NFF-P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MCH8485807.1_Cyclonatronum_sp                                                     GIDILWLMP V---------HP-----IGEVER--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYSVKDYFDVNPEFGT--------------------------------------------------------------------K-----E-DFRSLVETA----HE-L-EMRVIL DWVANH TA------WD-------------NP----L-----------------------T----ET-----------N-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------FE---------------------------------------------------------------------------------------------------------------------R--------DEEG------NFM-P---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OIO17781.1_Ignavibacteria_bacterium_CG1_02_37_35                                  GAGILWFMP I---------HP-----IGDKNR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYSVKDYIGLDPALGT--------------------------------------------------------------------K-----K-EFQSLVKEI----HK-L-GMHVII DWVANH TS------WD-------------ND----L-----------------------V----KT-----------H-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------K--------DSAG------KFL-P---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KAA3611096.1_Calditrichota_bacterium                                              GVGIIWLMP I---------HP-----IGKEKR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYSVRDFMAINPDFGS--------------------------------------------------------------------K-----E-EFADLVKAI----HE-A-GMFVII DWVANH SA------WD-------------NP----L-----------------------T----KS-----------N-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------K--------DKNG------NFA-L---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QOJ29674.1_Ignavibacteriales_bacterium                                            GVGILWFMP I---------HP-----VGAENR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYSVQDYKGVDPAYGT--------------------------------------------------------------------K-----E-EFRELVKEI----HS-M-GMYIIL DWVANH TA------WD-------------NP----W-----------------------S----KS-----------N-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------K--------DKEG------KFT-P---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PIE86166.1_Bacteroidia_bacterium                                                  GVGIIWFMP I---------FP-----VGKKNR--K-----------------------G---K--------------------------------------------------------------------------------------------------------LG-----SQYSVRNYHKIYSGYGT--------------------------------------------------------------------L-----A-AFKRLVKKI----HK-E-GMYVLM DWVANH TA------WD-------------HH----W-----------------------T----KE-----------K-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------K--------DEDG------NIV-S-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KAF0200891.1_Bacteroidota_bacterium                                               GVGILWFMP L---------HP-----IGVVNR--K-----------------------G---E--------------------------------------------------------------------------------------------------------MG-----SYYSVKDYFSVDPIYGT--------------------------------------------------------------------L-----N-EFRLLVSKI----HN-L-GMYVII DWVANH TS------CD-------------NS----L-----------------------T----IS-----------N-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------L--------DKEG------RFR-S-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OIP00198.1_Bacteroidetes_bacterium_CG2_30_33_31                                   GVDIIWLMP I---------NP-----IGEKNR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYAVKDYKGINAEYGT--------------------------------------------------------------------L-----A-DFKDLVTEA----HS-L-NMHVII DWVANH TA------WD-------------NN----W-----------------------V----EE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------K--------DSLG------NFA-S---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PDH57537.1_Rhodothermaeota_bacterium_MED-G12                                      GVDILWFMP I---------HP-----IGKINR--K------ETE--------------R---S--------------------------------------------------------------------------------------------------------MG-----SYYSVQDYKAVSSDYGT--------------------------------------------------------------------E-----E-DFRRMVEQA----HG-L-GMKVIL DWVPNH TA------WD-------------NP----W-----------------------T----EN-------------K---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------L--------NEVG------DFI-P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RPG87855.1_Crocinitomicaceae_bacterium_TMED209                                    GVDILWLMP I---------HP-----IGEVNR--K------GGENKNNYMV---QPGSS---S--------------------------------------------------------------------------------------------------------MG-----SPYSVQDYYKINPDFGT--------------------------------------------------------------------E-----A-DLRALTEAA----HA-L-DMKVIL DWVSNH TA------FD-------------SE----W-----------------------T----ES-----------H-L---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------FL---------------------------------------------------------------------------------------------------------------------L--------DEAG------NLQ-P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

TNE50071.1_Bacteroidota_bacterium                                                 GVDVLWLMP V---------YP-----VGKDRR--K-----------------------G---P--------------------------------------------------------------------------------------------------------LG-----SPYSVRDYYAVNPEFGT--------------------------------------------------------------------L-----D-DLKLLVSTA----HE-Q-GMKVLL DWVPNH TS------WD-------------AV----W-----------------------K----KE-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------M--------FKGD------FTV-P----------------------------LN-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

CAD7252417.1_Darwinula_stevensoni                                                 GVDVLWLMP I---------FP-----IGMENR--K-----------------G---------S--------------------------------------------------------------------------------------------------------LG-----SPYAVRDYLTVHPDLGN--------------------------------------------------------------------I-----H-DLKSLVALA----HD-I-GMRLIL DWVPNH TA------WD-------------HV----W-----------------------V----EA-----------H-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------KI-------D--G------KMT-V---------------------------PLN-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

CCH01189.1_Fibrella_aestuarina                                                    GVDIVWLMP I---------YP-----IGKEKR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SPYSVASYTDVNPAYGT--------------------------------------------------------------------L-----D-DLKRLVKRA----HD-L-GLRVIL DYVPNH TA------WD-------------HP----W-----------------------V----KA-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------Q--------VKGK------MSS-P----------------------------LD-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

EGA68405.1_Vibrio_sinaloensis                                                     GVDILWLMP I---------HP-----VGQKNR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SQYAARDYTALDPSLGS--------------------------------------------------------------------K-----A-DLKALVDQV----HA-M-GMYLII DWVANH TG------WD-------------HV----W-----------------------V----EA-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YQ---------------------------------------------------------------------------------------------------------------------R--------DNNG------ELF-P---------------------------YTY-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GAK19705.1_Vibrio_sp_JCM_19052                                                    GVDIIWLMP I---------HP-----IGEKER--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SPYSVKDYYGVCPTLGT--------------------------------------------------------------------L-----D-DFKVLVDAV----HE-L-GMYIIM DWVANH SA------WD-------------NR----W-----------------------V----TE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YL---------------------------------------------------------------------------------------------------------------------K--------NAQG------EIH-S---------------------------YVY-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QDU68335.1_Planctomycetes_bacterium_Pla133                                        GVGILWLMP I---------HP-----IGVLHR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYAATDYMAVNPEFGS--------------------------------------------------------------------E-----D-DLRELVDAA----HG-L-GMAVIL DWVANH TA------WD-------------HV----W-----------------------T----RS-----------H-P---------------------------------------------------------------E------------------------R--------------------------------------------------------------------FR---------------------------------------------------------------------------------------------------------------------A--------GPEG------GFV-P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

AMR27413.1_Hymenobacter_psoromatis                                                GVVIVWLMP I---------HP-----IGETGR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SPYAVRDYLGVNSEFGT--------------------------------------------------------------------L-----E-DLRHLVQTA----HD-L-GLKVIL DWVANH TS------RD-------------NA----L-----------------------I----DQ-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YQ---------------------------------------------------------------------------------------------------------------------H--------DAQG------QLV-P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RMH64054.1_Calditrichota_bacterium                                                GVDILWLMP V---------QP-----IGRVGR--K-----------------------G---R--------------------------------------------------------------------------------------------------------LG-----SYYAIRNYRAVNPEFGT--------------------------------------------------------------------A-----Q-DLKALIEEA----HQ-L-GMYVIL DWVANH TA------LD-------------HP----W-----------------------V----RE-----------Q-P---------------------------------------------------------------H------------------------F--------------------------------------------------------------------YQ---------------------------------------------------------------------------------------------------------------------K--------DAGG------HFR---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MBC3875504.1_Undibacterium_flavidum                                               GVKVIWIMP I---------NP-----IGKVNR--K-----------------------G---E--------------------------------------------------------------------------------------------------------LG-----SYYAVRDYKGVNPEFGS--------------------------------------------------------------------P-----A-DFKKLVKSI----HA-Q-GMYVII DWVPNH TA------WD-------------HP----W-----------------------A----TE-----------H-P---------------------------------------------------------------D------------------------F--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------K--------DKDG------KFV-P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GFI12946.1_Muribaculaceae_bacterium                                               GADILWLMP V---------HP-----ISEVNR--K-----------------------G---E--------------------------------------------------------------------------------------------------------LG-----SYYAVADYKKVNPEFGS--------------------------------------------------------------------M-----E-DFKALVDSA----HA-A-GMKVII DWVPNH TG------CD-------------NP----W-----------------------V----TQ-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------L--------DKDG------KMY-G-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

CDE06671.1_Prevotella_sp_CAG485                                                   GADVLWLMP M---------HP-----ISQVNR--K-----------------G---------T--------------------------------------------------------------------------------------------------------LG-----SYYAVADYLKINPEFGT--------------------------------------------------------------------I-----D-DLKAVVKEA----HN-K-GMKVIL DEVCNH TG------CD-------------NV----W-----------------------V----KK-----------H-P---------------------------------------------------------------D------------------------F--------------------------------------------------------------------YA---------------------------------------------------------------------------------------------------------------------KN-------D-KG------EKY-G---------------------------PF--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RLD43041.1_Bacteroidota_bacterium                                                 GVDILWIMP I---------HP-----VSELNR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SSYAAADYKAVNPEFGN--------------------------------------------------------------------M-----D-DFKTLVNEA----HQ-M-GMKVLL DWVANH SG------WD-------------NV----W-----------------------T----KK-----------H-A---------------------------------------------------------------D------------------------F--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------R--------DENG------KFI-S---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MYN29304.1_Duganella_levis                                                        GVDIVWLMP I---------HP-----IGQKNH--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYAVQDYTAVNPDYGS--------------------------------------------------------------------V-----D-DLRKLVKQA----HA-L-GMHVIL DWVGNH TA------WD-------------NV----W-----------------------V----QQ-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------FK---------------------------------------------------------------------------------------------------------------------K--------NDKG------EIY-SV-------------------------TIKN-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RST30244.1_Sphingomonas_ginkgonis                                                 GVKILWIMP I---------HP-----IGVKER--K-----------------------G---E--------------------------------------------------------------------------------------------------------LG-----SYYAVRDYKAVNPEYGS--------------------------------------------------------------------L-----A-DFQRLVRKA----HA-L-GMKVII DWVANH SA------WD-------------NA----W-----------------------V----SQ-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------K--------DEKG------KII-SV-------------------------RFG--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

EEF24336.1_Ricinus_communis                                                       GVDILWLMP I---------QP-----IGEKNR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYAVRDYTAVNPEFGT--------------------------------------------------------------------L-----D-DLKALVKQA----HG-L-GMHVII DWVANH TA------FD-------------NP----W-----------------------T----QE-----------H-S---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YL---------------------------------------------------------------------------------------------------------------------K--------NEKG------EIY-P---------------------------VTY-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_072382030.1_Novosphingobium_sp_NDB2Meth1                                       GVDVLWIMP V---------NP-----IAKKER--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYAVSDYLAVNPEYGD--------------------------------------------------------------------M-----A-DFKHLVAQA----HR-Q-GFKVIL DWVANH TG------WD-------------HV----W-----------------------T----RE-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------R--------NAAG------ELE-GY-------------------------HYTD-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OWR02431.1_Roseateles_puraquae                                                    GVDILWLMP L---------QP-----IGVLNR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYSIRDYTAVNPEFGT--------------------------------------------------------------------L-----A-DAKALVAAA----QG-L-GFKVIL DWVANH TA------WD-------------HA----W-----------------------A----TS-----------H-K---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YQ---------------------------------------------------------------------------------------------------------------------L--------NAQG------VIY-PV-------------------------TFNA-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PZX20730.1_Breznakibacter_xylanolyticus                                           GVDILWLMP V---------HP-----IGIENR--K-----------------------E---G--------------------------------------------------------------------------------------------------------LG-----SYYSVKDYKGVNPELGT--------------------------------------------------------------------L-----D-DLKRVVNRA----HD-L-GMKVIL DWVANH TA------WD-------------NP----W-----------------------V----VE-----------H-P---------------------------------------------------------------Q------------------------W--------------------------------------------------------------------YL---------------------------------------------------------------------------------------------------------------------K--------NSQG------NIE-A------------------Y-------VFDN-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OQC35924.1_Bacteroidetes_bacterium_ADurb.Bin041                                   GVDVLWFMP I---------HP-----IGELNR--K-----------------------G---A--------------------------------------------------------------------------------------------------------LG-----SYYSVQDYKLVNSEFGV--------------------------------------------------------------------I-----E-EFQMMVKLA----HE-L-GMYVII DWVANH TA------WD-------------HE----W-----------------------V----TK-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YA---------------------------------------------------------------------------------------------------------------------K--------NSSG------EMY-S-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_088653137.1_Geofilum_rhodophaeum                                               GVDVLWFMP I---------YP-----IGQENR--K-----------------------G---K--------------------------------------------------------------------------------------------------------LG-----SYYSIRDYKAVNPEFGT--------------------------------------------------------------------F-----E-DFKALVDMA----HE-M-GMKVVL DWVANH TA------WD-------------HA----W-----------------------V----SE-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------K--------DSTG------NMF-A---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

CDC99258.1_Alistipes_sp_CAG268                                                    GADIIWLMP I---------HP-----IGVKER--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYAISDYCAVNPEFGT--------------------------------------------------------------------L-----D-EFDRFVAEA----HR-L-GLRVIL DWVANH TS------PD-------------AR----W-----------------------I----TE-----------R-P--------------------------------------------------------------AD------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------R--------DSLG------R---T-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OQB69698.1_Bacteroidetes_bacterium_ADurb.Bin139                                   GVDVLWFMP I---------YP-----IGMEGR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYSIRDYGAVNPEFGT--------------------------------------------------------------------L-----E-DFRLLVDKA----HQ-L-GMKVIL DWVAAH TS------RD-------------AV----W-----------------------L----DR-------------Q---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YI---------------------------------------------------------------------------------------------------------------------R--------RPDG------E---P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MBR0110455.1_Bacteroidales_bacterium                                              RVDVVWLMP I---------YP-----IGELER--K-----------------G---------T--------------------------------------------------------------------------------------------------------LG-----SYYAIKNYCDTNPEFGT--------------------------------------------------------------------L-----E-DFDEFLAAA----HD-L-GLKVIL DWVANH TS------PD-------------HP----W-----------------------V----TE-----------QDP---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------RD-------S-LG------HTI-V---------------------------EY--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GHU94128.1_Bacteroidia_bacterium                                                  GVDVVWLMP V---------QP-----IGVVNR--K-----------------G---------S--------------------------------------------------------------------------------------------------------LG-----SYYAIKNYTDFNPEFGQ--------------------------------------------------------------------R-----A-DFERFMNEA----HR-L-GLRVIL DWVANH TS------PD-------------HL----W-----------------------T----AH-------------N---------------------------------------------------------------H------------------------W--------------------------------------------------------------------HK---------------------------------------------------------------------------------------------------------------------RN-------E-QG------SLK-V---------------------------QY--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_274957478.1_Millionella_massiliensis                                           GVDVIWMMP I---------FP-----IGEKRR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYAVRDYCAVNPEFGT--------------------------------------------------------------------F-----K-ELKLLINRI----HR-L-GMRVIL DWVPNH TS------RD-------------AV----W-----------------------T----VE-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------HD-------PASG------E---I-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

TCN64708.1_Acetobacteroides_hydrogenigenes                                        GIGIVWLMP I---------HP-----IGELER--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYSVKDYTAINPEFGD--------------------------------------------------------------------F-----D-DFKAFVDEA----HR-N-GIRVII DWVANH TS------RD-------------AV----W-----------------------I----TE-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------R--------DSAG------NIR-V---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_295936620.1_uncultured_Alistipes_sp                                            GVDAVWLMP V---------YP-----IGEEQR--K-----------------G---------S--------------------------------------------------------------------------------------------------------LG-----SYYSVRDYCAVNPELGT--------------------------------------------------------------------M-----E-DLDAFIDEA----HR-L-GLKVLL DWVANH TA------RD-------------AR----W-----------------------V----TE-----------KPA---------------------------------------------------------------S------------------------W--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------RD-------K-NG------VPR-V---------------------------PW--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

CCY36953.1_Alistipes_sp_CAG831                                                    GVDILWFMP V---------YP-----IGEVER--K-----------------------G---E--------------------------------------------------------------------------------------------------------LG-----SYYSIRDYKAINPEFGD--------------------------------------------------------------------I-----E-DFQSVVDKA----HE-L-GFKVIL DWVANH TS------RD-------------HA----W-----------------------I----SE-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------MD-------DSTG------T---P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_238867769.1_Proteiniphilum_sp_UBA4988                                          GADILWFMP V---------QS-----IGEKDR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYSVRDYTQINSEFGT--------------------------------------------------------------------F-----D-DFKSVVRQA----QE-M-GMKVIL DWVANH TS------RD-------------AV----W-----------------------V----EA-----------N-P---------------------------------------------------------------G------------------------W--------------------------------------------------------------------YL---------------------------------------------------------------------------------------------------------------------R--------DSLG------D---L-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OJV18238.1_Bacteroidetes_bacterium_41-46                                          GVEILWFMP I---------HP-----IGEKDR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYSIKDYKEVNPEFGN--------------------------------------------------------------------L-----D-DFKRVVDKA----HE-L-GMKVIL DWVANH TS------RD-------------AE----W-----------------------L----KT-----------N-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------M--------DSVT------NSP-V---------------------------A---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MDI3527941.1_Tenuifilum_sp.                                                       GVDILWFMP I---------HP-----IGVENR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYSVKDYYGINPEFGT--------------------------------------------------------------------L-----D-DFKSVVSKA----HE-L-GMKVII DVVANH TA------HD-------------AV----L-----------------------I----NE-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------R--------DSSG------NVV-S-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KAB2813838.1_Phaeocystidibacter_luteus                                            GIEILWIMP V---------QP-----IGVEGR--K-----------------DPDETGE---A--------------------------------------------------------------------------------------------------------MG-----SYYSISDYTAVASEYGT--------------------------------------------------------------------V-----E-DFKAMVDKA----HE-R-GMKVIL DWVANH TA------FD-------------HH----W-----------------------V----SE-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YS---------------------------------------------------------------------------------------------------------------------LT-------E-DG------VPS-V---------------------------AMD-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QTN38589.1_Cryomorphaceae_bacterium                                               GVDILWIMP V---------QP-----IGEKNR--K-----------------------G---P--------------------------------------------------------------------------------------------------------LG-----SYYSIQDYTAINPSFGT--------------------------------------------------------------------M-----D-DFKAMVSQA----HE-L-GFKVIL DWVTNH TS------FD-------------HG----W-----------------------T----VD-----------H-P---------------------------------------------------------------D------------------------F--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------Y--------DEDG------NIN-V----------------------------AK-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PTL98760.1_Bacteroidota_bacterium                                                 GVDIVWFMP I---------QP-----IGVENR--K-----------------------G---E--------------------------------------------------------------------------------------------------------LG-----SYYSISDYTAVNPNFGT--------------------------------------------------------------------L-----E-DFQSIVHQA----HE-L-GMKVIL DWVANH TS------FD-------------HV----W-----------------------V----AE-----------H-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------K--------DVDG------NFP-I---------------------------VAV-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GGC45001.1_Marivirga_lumbricoides                                                 GVNILWIMP V---------QP-----IGEKNR--K-----------------------E---P--------------------------------------------------------------------------------------------------------LG-----SYYSIKDYTDVNPDFGT--------------------------------------------------------------------L-----E-DFKAVVEKA----HE-L-DMLLIL DWVANH TA------YD-------------HH----W-----------------------A----EE-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YN---------------------------------------------------------------------------------------------------------------------L--------DSLG------NLQ-S---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KRO58761.1_Cryomorphaceae_bacterium_BACL7_MAG-120910-bin2                         GVDILWFMP L---------QP-----IGEKNR--K-----------------------G---E--------------------------------------------------------------------------------------------------------LG-----SYYSIKDYTAINPEFGT--------------------------------------------------------------------E-----D-DFRSLVDQA----HE-M-GFHVII DWVPNH TA------WD-------------HP----W-----------------------M----TE-----------S-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------T--------DPET------GQI-S---------------------------NGR-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

TVQ46139.1_Saprospirales_bacterium                                                GVDIVWLMP I---------HP-----IGEKNR--K-----------------------G---E--------------------------------------------------------------------------------------------------------LG-----SYYSIKDYKGINPEFGD--------------------------------------------------------------------E-----D-DFRELVTAA----HE-L-GMLLIL DWVPNH TS------WD-------------AV----W-----------------------T----ET-----------N-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------R--------ENGE------FIY-P---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MCL4143760.1_Idotea_baltica                                                       GIKILWLMP I---------FP-----IGEKNR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYSIKDYKNINPDYGT--------------------------------------------------------------------K-----A-DFDALVKDA----HA-R-GMYVIL DWVANH TA------WD-------------HP----W-----------------------T----VD-----------H-P---------------------------------------------------------------S------------------------W--------------------------------------------------------------------YS---------------------------------------------------------------------------------------------------------------------K--------DYNG------QSP-T---------------------------TPF-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KRP09954.1_Sphingobacteriales_bacterium_BACL12_MAG-120802-bin5                    GVDILWLMP V---------QP-----IGTERR--K-----------------------G---N--------------------------------------------------------------------------------------------------------LG-----SYYSIRDYTAVNPAFGT--------------------------------------------------------------------A-----E-DFRALVIQA----HR-L-GMKVIL DWVANH SA------WD-------------HA----W-----------------------V----AD-----------N-P---------------------------------------------------------------T------------------------F--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------T--------NKSG------YIV-P---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PZX61841.1_Hydrotalea_sandarakina                                                 GVQTLWFMP I---------NP-----ISKVDR--K-----------------G---------S--------------------------------------------------------------------------------------------------------LG-----SYYAVSTYMDVNPEFGT--------------------------------------------------------------------M-----A-DWKHLVSLC----HE-K-GFKVIL DWVPNH TG------AD-------------HY----W-----------------------L----TK-----------H-P---------------------------------------------------------------D------------------------F--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------KD-------S-TG------KPM-M---------------------------AA--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

NII25694.1_Paraflavitalea_devenefica                                              GVDILWFMP V---------TP-----ISKTDR--K-----------------G---------T--------------------------------------------------------------------------------------------------------LG-----SYYAVADYKAINPEFGT--------------------------------------------------------------------L-----N-DFKQLVQQA----HD-S-GFKVII DWVANH TG------AD-------------HP----W-----------------------L----TQ-----------H-P---------------------------------------------------------------D------------------------F--------------------------------------------------------------------YN---------------------------------------------------------------------------------------------------------------------RD-------S-TG------KAK-Y---------------------------VF--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

TAF56997.1_Sphingobacteriia_bacterium                                             GVGVLWFMP I---------QP-----ISQKDR--K-----------------G---------S--------------------------------------------------------------------------------------------------------LG-----SYYAVSNYRSINPEHGN--------------------------------------------------------------------L-----E-DWLHLVQAA----HK-A-GFKVLI DWVPNH SG------AD-------------HP----W-----------------------L----QQ-----------H-P---------------------------------------------------------------A------------------------F--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------RD-------P-KT-----DTAI-A---------------------------QF--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RYY66426.1_Chitinophagaceae_bacterium                                             GVEILWFMP V---------TP-----IGVEGR--K------E--------NEK---------Q--------------------------------------------------------------------------------------------------------MG-----SYYAVRNYTAFNEDYGS--------------------------------------------------------------------M-----E-DWKAFVKQA----QG-M-GFKVIT DWVANH SA------PD-------------NH----W-----------------------V----KE-----------H-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YA---------------------------------------------------------------------------------------------------------------------KD-------S-TG------KMY-G---------------------------PF--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QCK16385.1_Mangrovivirga_cuniculi                                                 GVDMLWIMP V---------QP-----IGVKNR--K-----------------G---------E--------------------------------------------------------------------------------------------------------LG-----SYYSIQDYKTVNPEFGT--------------------------------------------------------------------M-----G-DFKALVDKA----HE-M-NMKVIL DWVPNH TA------WD-------------HP----W-----------------------I----TE-----------H-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YS---------------------------------------------------------------------------------------------------------------------QN-------E-KG------EIV------------------------------YE-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_242121039.1_Aestuariivivens_sediminicola                                       GVDVLWLMP I---------HP-----ISETNR--K-----------------G---------T--------------------------------------------------------------------------------------------------------LG-----SYYAPKDYTAVNPEFGT--------------------------------------------------------------------I-----E-DFKSLLDKA----HE-M-GFYLIL DWVPNH TG------RD-------------HH----W-----------------------V----KE-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YI---------------------------------------------------------------------------------------------------------------------RD-------K-KG------NIT------------------------------YE-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

NGP87033.1_Fodinibius_halophilus                                                  GVDILWLMP I---------HP-----IGEEKR--K-----------------------G---E--------------------------------------------------------------------------------------------------------LG-----SYYSIKDYTAVNPHFGT--------------------------------------------------------------------K-----Q-DFVDLVKAA----HD-Q-GMKLII DWVPNH TA------WD-------------HP----W-----------------------L----EQ-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YM---------------------------------------------------------------------------------------------------------------------K--------DSTG------AIT-Y-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PMB22228.1_Fischerella_thermalis                                                  NVKILWIMP V---------QP-----IGKLNR--K-----------------G---------P--------------------------------------------------------------------------------------------------------LG-----SYYSIADYRSVHQDYGT--------------------------------------------------------------------L-----D-DFRNMVIEA----HR-L-GMRVIL DWVANH TA------WD-------------HP----W-----------------------I----ET-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------KD-------E-NG------RIV---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PHU37968.1_Agathobacter_ruminis                                                   GIDIIWLMP V---------HP-----ISETKR--S-----------------G---------K--------------------------------------------------------------------------------------------------------LG-----SYYSITDYCEINPEFGT--------------------------------------------------------------------K-----E-DFAELIELA----HE-K-EMHVMM DWVANH TG------WD-------------CE----W-----------------------I----TE-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QE---------NG------EII-S---------------------------PK--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_196803062.1_Butyrivibrio_sp_MC2013                                             GINTLWFMP V---------HP-----ISETNR--S-----------------G---------S--------------------------------------------------------------------------------------------------------LG-----SYYSITDYREINPEFGS--------------------------------------------------------------------K-----E-DFIALVDEA----HA-M-GFTVLM DWVANH TG------WD-------------CS----W-----------------------I----SE-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QN-------S-KG------EVI-S---------------------------PE--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_022758533.1_Butyrivibrio_fibrisolvens                                          GINTLWFMP I---------HP-----ISVTNR--S-----------------G---------K--------------------------------------------------------------------------------------------------------LG-----SFYSVSDYKEVNPEFGT--------------------------------------------------------------------K-----E-DFKALVDKA----HD-M-GFHVML DWVANH TG------WD-------------HP----W-----------------------I----TE-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QE---------DG------QII-S---------------------------PK--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_216555785.1_Roseburia_sp_MSJ-14                                                GINTLWFMP I---------HP-----ISETER--K-----------------G---------T--------------------------------------------------------------------------------------------------------LG-----SYYAVSDYKGVNPEFGT--------------------------------------------------------------------T-----E-DFQHLVDKA----HE-M-GFKVIL DWVANH TG------WD-------------SA----W-----------------------I----KD-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------HK-------D-DG------SIK-S---------------------------PY--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

CCZ03538.1_Eubacterium_sp_CAG:603                                                 GVNTLWFMP I---------YP-----ISELNK--K-----------------G---------T--------------------------------------------------------------------------------------------------------LG-----SYYSIRDYKEVNNEFGT--------------------------------------------------------------------L-----D-EFKELVNKA----HE-M-GFHVIL DWVANH TG------WD-------------HT----W-----------------------I----TE-----------H-S---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YA---------------------------------------------------------------------------------------------------------------------KD-------E-NG------NII-S---------------------------PL--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_052087767.1_Paenibacillus_wynnii                                               GVEILWMMP I---------HP-----ISDENR--I-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYAVGDYKGVNSEFGT--------------------------------------------------------------------L-----E-DFKHLVDTA----HE-M-GFKVML DWVANH TG------WD-------------NE----W-----------------------I----D------------N-P---------------------------------------------------------------G------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------T--------DSNG------NIV-S---------------------------PN--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_258201581.1_Paenibacillus_endoradicis                                          GVEILWLMP I---------HP-----ISEEKR--V-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYAPADYKAVNPEFGT--------------------------------------------------------------------M-----D-DFKNLVDTA----HD-L-GFKVVL DWVANH TG------WD-------------SE----W-----------------------I----N------------N-E---------------------------------------------------------------G------------------------W--------------------------------------------------------------------YN---------------------------------------------------------------------------------------------------------------------K--------DEEG------NIV-S---------------------------PN--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_163195571.1_Clostridium_thermarum                                              GVDVLWFMP I---------YP-----ISKEKR--I-----------------------D---T--------------------------------------------------------------------------------------------------------LG-----SYYSVADYKAVNPELGT--------------------------------------------------------------------L-----D-EFKAFVAKA----HD-I-GFKIIL DWVANH TG------WD-------------NE----W-----------------------T----K------------N-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------Q--------DSSG------KIM-S---------------------------PA--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RCL70465.1_Flavobacteriales_bacterium                                             GIDILWFMP I---------HP-----IGIENR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYSIRDYRGINPEFGT--------------------------------------------------------------------L-----E-DFKSLVDAA----HD-L-DILVMI DLVAGH TA------WD-------------HP----W-----------------------I----AA-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YL---------------------------------------------------------------------------------------------------------------------K--------DDQG------NII-P---------------------------PN--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OPZ32571.1_Tenericutes_bacterium_ADurb.BinA124                                    GVDVLWFMP I---------HP-----ISKTNR--L-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYSITDYYGINPEFGN--------------------------------------------------------------------H-----N-DFKELVEEA----HK-L-GFKVMM DMVFNH TG------WD-------------CP----W-----------------------I----SE-----------H-R---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------Q--------DDKG------NIL-I---------------------------PE--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_317493295.1_Haloechinothrix_sp_LS1_15                                          GVDILWFMP I---------HP-----IGEENR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYSVRDYRGVNPEFGT--------------------------------------------------------------------K-----E-DFGDLVEQA----KD-R-GFKVMM DFVPNH TA------WD-------------HP----W-----------------------V----AE-----------N-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YM---------------------------------------------------------------------------------------------------------------------Q--------DEAG------EIV-H---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QDU70590.1_Mucisphaera_calidilacus                                                GVGILWLMP I---------HP-----IGHEKR--S-----------------------G---E--------------------------------------------------------------------------------------------------------LG-----SPYAVLDYKGINPEFGD--------------------------------------------------------------------L-----D-DFKRLVDEA----HD-L-GLRVII DWVANH TA------PD-------------HP----W-----------------------V----TE-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------R--------NEQG------EMI---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OJV31926.1_Bacteroidales_bacterium_36-12                                          GVDVLWFMP I---------HR-----ISETNR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYSIDDYKSINPEFGT--------------------------------------------------------------------H-----N-DFKILVEEA----HK-A-GFKVII DWVANH TG------WD-------------NH----W-----------------------Y----KN-----------N-P--------------------------------------------------------------AE------------------------W--------------------------------------------------------------------YA---------------------------------------------------------------------------------------------------------------------V--------DSLG------NHY-S-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

NOJ75523.1_Empedobacter_stercoris                                                 GVKILWIMP I---------HP-----IGEENR--K-----------------------E---G--------------------------------------------------------------------------------------------------------LG-----SYYSIKDYRGINPEFGN--------------------------------------------------------------------A-----E-DFKKLVDEA----HK-N-GMYVIL DWVANH TA------WD-------------HP----W-----------------------V----KQ-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------Q--------DKNG------KMH-S---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RME68550.1_Verrucomicrobiota_bacterium                                            GAGVLWFMP I---------HP-----IGKVNR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYSVADYRAVNPEFGT--------------------------------------------------------------------E-----E-DLRSLVDAA----HA-R-GMRVIL DWVGNH TA------WD-------------HP----Y-----------------------T----RT-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------R--------DADG------NFT-P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MBK1876700.1_Pelagicoccus_mobilis                                                 GIQTVWLMP I---------HP-----IGKTNR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYSIADYKGINPEFGD--------------------------------------------------------------------K-----E-SFRSFVKAA----HK-R-GLKIVL DWVANH SA------WE-------------NP----W-----------------------T----KS-----------N-P---------------------------------------------------------------D------------------------F--------------------------------------------------------------------YA---------------------------------------------------------------------------------------------------------------------K--------DPEG------NFM-P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

BDQ11811.1_Sediminibacterium_sp_TEGAF015                                          GVTILWLMP V---------TP-----ISIVNR--Q-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYACSSYTEINPEFGS--------------------------------------------------------------------K-----D-DFKLLVEKA----HA-L-GLKVII DWVANH TG------CD-------------HH----W-----------------------T----KE-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------IM---------------------------------------------------------------------------------------------------------------------Q--------DEQG------NFT-E---------------------------KN--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RYY54105.1_Chitinophagaceae_bacterium                                             GVEILWLMP V---------TP-----VSVEKR--K-----------------G---------S--------------------------------------------------------------------------------------------------------YG-----SYYAASSYTDIDPLYGN--------------------------------------------------------------------E-----Q-DFHALITLV----HS-L-GMKLII DWVANH TG------YD-------------HQ----W-----------------------T----KK-----------Y-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YR---------------------------------------------------------------------------------------------------------------------KD-------S-TG------NFT---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QEC72499.1_Arachidicoccus_ginsenosidivorans                                       GVDILWFMP L---------TP-----ISVQGR--K-----------------G---------S--------------------------------------------------------------------------------------------------------VG-----SYYSCSNYMEINPEFGT--------------------------------------------------------------------A-----A-DFKELVHQA----HQ-Q-GFKVII DWVANH TG------WD-------------HI----W-----------------------T-----K-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YL---------------------------------------------------------------------------------------------------------------------RD-------A-EG------NFT---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

TAF98278.1_Bacteroidota_bacterium                                                 GIDVLWFMP I---------TP-----ISKKIR--Q-----------------G---------T--------------------------------------------------------------------------------------------------------LG-----SYYACSSYTKINEEFGT--------------------------------------------------------------------L-----E-SFQQLVKQA----HD-V-GLRVII DWVANH TG------WD-------------HE----W-----------------------T----VT-----------N-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------RN-------A-EG------EFF---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PHX74369.1_Chitinophagaceae_bacterium                                             GVDVLWFMP I---------TP-----ISYKNR--K-----------------G---------Q--------------------------------------------------------------------------------------------------------LG-----SYYACSSYVRFNPEFGL--------------------------------------------------------------------I-----D-EFHELVKRA----HQ-L-GMKVII DWVANH TG------CD-------------HE----W-----------------------T----NS-----------Y-P---------------------------------------------------------------S------------------------F--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------QN-------D-QG------DFY---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RYY29886.1_Chitinophagaceae_bacterium                                             GVEILWFMP V---------TP-----ISREKR--L-----------------G---------I--------------------------------------------------------------------------------------------------------LG-----SYYACSDYTGTNPEFGT--------------------------------------------------------------------V-----E-DFTNLVAEA----HK-H-GFKVII DWVANH TG------WD-------------HV----W-----------------------T----KT-----------D-P---------------------------------------------------------------G------------------------F--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------RN-------K-EG------NFY---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KYP14675.1_Flavihumibacter_sp_CACIAM_22H1                                         GIEVLWFMP V---------TP-----ISQKQR--K-----------------G---------T--------------------------------------------------------------------------------------------------------LG-----SYYASADFFSVNPEFGN--------------------------------------------------------------------L-----D-EFISLVEEA----HQ-L-GFKVII DWVANH TG------WD-------------HT----W-----------------------T----ST-----------H-P---------------------------------------------------------------A------------------------Y--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------RN-------E-AG------NFF---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_018626150.1_Niabella_aurantiaca                                                GVGTLWLMP I---------TP-----ISKEKM--K-----------------G---------T--------------------------------------------------------------------------------------------------------LG-----SYYACADYTAINPEFGT--------------------------------------------------------------------L-----Q-DFKDLVKQA----HG-M-GFKVII DWVANH TG------WD-------------HV----W-----------------------T----HS-----------H-P---------------------------------------------------------------D------------------------Y--------------------------------------------------------------------YL---------------------------------------------------------------------------------------------------------------------KD-------SATG------TFK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_207492959.1_Aridibaculum_aurantiacum                                           GVEILWFMP L---------TP-----VSLEKR--Q-----------------G---------S--------------------------------------------------------------------------------------------------------LG-----SYYACSDYTSLNPDYGT--------------------------------------------------------------------N-----E-DFLQLVNQA----HE-L-GMKVLV DIVANH TG------YD-------------HV----W-----------------------T----KE-----------H-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------KN-------E-EG------EFF---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RYY49171.1_Chitinophagaceae_bacterium                                             GVEILWFMP I---------HP-----IGKQNR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYSIADFKAVNPEFGD--------------------------------------------------------------------R-----A-AFKQLVERA----HE-L-GMKVIM DWVANH AA------WD-------------NV----W-----------------------T----IS-----------H-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------FE---------------------------------------------------------------------------------------------------------------------K--------DEQG------NFK-S---------------------------PY--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_224014770.1_Ferruginibacter_albus                                              GVEVLWFMP I---------HP-----IGKLDR--K-----------------------G---V--------------------------------------------------------------------------------------------------------LG-----SYYSIENYLDTNPEFGS--------------------------------------------------------------------I-----A-DFKELVQQA----HT-L-ELKVII DWVANH SS------ND-------------NV----W-----------------------I----GE-----------H-R--------------------------------------------------------------AD------------------------Y--------------------------------------------------------------------FV---------------------------------------------------------------------------------------------------------------------Q--------DDKG------NIM-H---------------------------PY--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WHO38526.1_Sphingobium_sp_AP49                                                    GVGIIWLMP I---------HP-----IGEKNR--L-----------------------G---A--------------------------------------------------------------------------------------------------------LG-----SPYSVRDYLAVNPEFGS--------------------------------------------------------------------L-----A-DLKAFVTTA----HR-L-GMYVIL DWVANH SS------WD-------------NT----L-----------------------T----LT-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------H--------DEQG------EFR-P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GGX70803.1_Litorimonas_cladophorae                                                GVDVLWLMP I---------HP-----IGEKKR--K-----------------------G---S--------------------------------------------------------------------------------------------------------MG-----SPYAVKDFRSVNPDLGT--------------------------------------------------------------------L-----E-DFKSLVNTA----HA-L-DMKVII DWVANH TA------WD-------------NH----L-----------------------I----RD-----------Q-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------FT---------------------------------------------------------------------------------------------------------------------Q--------DEAG------QMR-H-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

ACT60142.1_Hirschia_baltica                                                       GIDIVWLMP I---------HP-----IGEVER--K-----------------------G---E--------------------------------------------------------------------------------------------------------LG-----SPYAVKDYRAVNPEFGT--------------------------------------------------------------------L-----E-DLKAFVDAA----HA-L-DMHVIL DWVANH TA------WD-------------NH----L-----------------------V----TE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------R--------DLRG------ELE-P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

ABC62721.1_Erythrobacter_litoralis                                                GVDILWLMP I---------HP-----IGEVNR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SPYSVKDYYGVNPEFGT--------------------------------------------------------------------E-----E-EFRTFVDAA----HE-Q-GFKVIL DLVANH TA------WD-------------HP----L-----------------------A----EE-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------K--------TWDG------DFR-P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_245112901.1_Sphingomicrobium_aestuariivivum                                    GVDILWLMP V---------QP-----IGEQNR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SPYSITDYTAVRGELGD--------------------------------------------------------------------M-----D-DFKGFVDAA----HA-R-GMKVIL DWVGNH TA------WD-------------HP----W-----------------------A----SR-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------K--------NWKG------EFV-S-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WMS92276.1_Pseudoalteromonas_sp_HL-AS1                                            GVDIIWLMP I---------HP-----IGEQNR--K-----------------------G---L--------------------------------------------------------------------------------------------------------LG-----SPYSIQDYFGVSPELGS--------------------------------------------------------------------F-----N-DLKAFVDAA----HA-Q-GMYVIL DWVANH TA------WD-------------NP----M-----------------------L----RE-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YM---------------------------------------------------------------------------------------------------------------------K--------DHAG------NLT-S-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

BCA62694.1_Sphingomonas_sp_HMP9                                                   GIGIVWLMP I---------HP-----SGKVRA--V-----------------------P---P--------------------------------------------------------------------------------------------------------LG-----SPYSVRDFRDLDPAYGS--------------------------------------------------------------------L-----D-DLRRFTTTA----HR-L-GMKVIL DWVGNH SA------WD-------------NP----L-----------------------V----AA-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------FA---------------------------------------------------------------------------------------------------------------------H--------GPDG------RLI-S-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

TNU76607.1_Miniimonas_arenae                                                      HVDIVWLMP V---------HE-----IGVVNR--K-----------------------G---V--------------------------------------------------------------------------------------------------------LG-----SPYAVRDYYSVSSELGT--------------------------------------------------------------------L-----E-DLRTFVDRA----HE-L-GLHVIL DWVANH TS------WD-------------SV----L-----------------------L----EE-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------FP---------------------------------------------------------------------------------------------------------------------R--------DADG------ELI-P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

AFT78933.1_Alteromonas_macleodii                                                  GADIVWLMP V---------HP-----IGEKNR--K-----------------------G---E--------------------------------------------------------------------------------------------------------LG-----SPYAVKDYLAVNPEFGS--------------------------------------------------------------------E-----E-DFKMLVEEA----HR-L-SLKVII DWVPNH SA------WD-------------NP----L-----------------------V----NE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YA---------------------------------------------------------------------------------------------------------------------K--------DYKG------DFR-P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GLX81755.1_Thalassotalea_eurytherma                                               GVDILWLMP I---------HP-----IGDKNR--K-----------------------G---E--------------------------------------------------------------------------------------------------------KG-----SYYAVKDYMAVNPEFGT--------------------------------------------------------------------L-----D-DFKALVDRA----HS-M-DMYVII DWVANH SA------WD-------------NP----L-----------------------T----ET-----------N-P---------------------------------------------------------------Q------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------K--------DHNG------NFQ-P---------------------------T---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

TKB44220.1_Thalassotalea_mangrovi                                                 GVKILWLMP V---------HP-----IGQLHR--K-----------------------G---E--------------------------------------------------------------------------------------------------------LG-----SPYAITDHMKINPELGT--------------------------------------------------------------------D-----Q-DFKQLIDDI----HS-L-DMYVII DWVANH SA------WD-------------NA----L-----------------------T----QT-----------H-P---------------------------------------------------------------H------------------------W--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------K--------TDDG------TFR-S-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_027386311.1_Chryseobacterium_gregarium                                         GIDIIWLMP V---------HP-----IGELHR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYSVKDYYGVSPEFGT--------------------------------------------------------------------E-----Q-DFRNLISAI----HC-E-GMQVIV DWVANH TS------WD-------------NE----I-----------------------F----TK-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YR---------------------------------------------------------------------------------------------------------------------K--------SRKN------TFQ-S-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

TSA33438.1_Porphyromonadaceae_bacterium                                           GVDILWLMP I---------NP-----IGVINR--K-----------------------G---P--------------------------------------------------------------------------------------------------------LG-----SYYSVKDYKGINPEFGT--------------------------------------------------------------------M-----D-DFKALVKKT----HD-L-GMHLII DWVPNH SS------WD-------------NP----L-----------------------I----TE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YA---------------------------------------------------------------------------------------------------------------------K--------DSLG------TMF-S-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OQC56648.1_Bacteroidetes_bacterium_ADurb.Bin012                                   GIKILWIMP V---------QP-----IGETNR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYSIKDYYAINPEFGT--------------------------------------------------------------------L-----D-DFRALVKNA----HE-L-GMYVIV DWVANH SA------FD-------------CP----L-----------------------A----SE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YR---------------------------------------------------------------------------------------------------------------------H--------AQDG------SFI-S---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QQS36543.1_Ignavibacteriales_bacterium                                            GAGILWFMP I---------HP-----IGIQNR--L-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYSVRDYYGINPEFGT--------------------------------------------------------------------L-----E-DFKTLVDSI----HA-K-GMYVMM DWVGNH TS------WD-------------NV----L-----------------------T----IS-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------Q--------DGLG------NFV-P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KAF0152141.1_Ignavibacteria_bacterium                                             GVGIIWFMP V---------NP-----IGSKNK--L-----------------G---------S--------------------------------------------------------------------------------------------------------LG-----SPYSVKDYFAVNPELGT--------------------------------------------------------------------L-----E-DFKTLVKAI----HS-K-GMFVII DWVANH TS------WD-------------NV----L-----------------------T----AT-----------N-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------KN-------T-SG------NFT-S---------------------------PA--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QQS49654.1_Bacteroidota_bacterium                                                 GVGILWLMP I---------NP-----IGVEKR--L-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYSISNYQAINPEFGN--------------------------------------------------------------------M-----T-DFKELVEAI----HD-A-GMYVVI DWVANH TS------WD-------------NV----L-----------------------T----TA-----------H-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------T--------NTSG------EFI-P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QDU34188.1_Poriferisphaera_corsica                                                GVGIIWFMP I---------HP-----IGEEKK--A-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYAVKDYMGFNEEFGD--------------------------------------------------------------------L-----D-GFKRLIDEI----HS-R-GMYVLI DWVANH TA------WD-------------NE----M-----------------------L----KA-----------H-P---------------------------------------------------------------A------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------K--------GKDG------EIV-K-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

AFG37077.1_Spirochaeta_africana                                                   GVGILWLMP I---------HP-----IGEEER--K-----------------G---------S--------------------------------------------------------------------------------------------------------LG-----SYYAVQDFAAVNPEFGS--------------------------------------------------------------------K-----E-DFRQLVDDI----HA-R-GIRVIL DWVPNH TA------WD-------------NV----L-----------------------T----ET-----------N-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YA---------------------------------------------------------------------------------------------------------------------TD-------A-EG------NFI-I---------------------------PP--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OHD05762.1_Spirochaetes_bacterium_GWB1_27_13                                      GVGIVWFMP I---------HP-----IGVVNR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SYYAIKDYYGINPEFGN--------------------------------------------------------------------I-----D-DFKNTVKIL----HS-N-GMKVII DWVANH TS------PD-------------NN----L-----------------------T----KD-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------K--------NTDG------NFI-P---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

UCE04739.1_bacterium                                                              GVNIIWFMP I---------HP-----IGEKNR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SYYSVKDYYGINPEFGD--------------------------------------------------------------------L-----N-DFKRLIQLM----HE-A-DMYAII DLVANH TA------WD-------------NP----L-----------------------I----EQ-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------H--------DNDG------NII-S-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OFY57429.1_Bacteroidetes_bacterium_RBG_19FT_COMBO_42_10                           GVDVLWFMP T---------FP-----IGVKGR--K-----------------------G---E--------------------------------------------------------------------------------------------------------LG-----SYYSVKDFMDVNPEFGT--------------------------------------------------------------------I-----E-DLKKVIDKT----HE-L-GMYVLL DWVPNH TA------WD-------------NH----L-----------------------T----ID-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YA---------------------------------------------------------------------------------------------------------------------K--------DSSG------NFT-P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

TNF42207.1_Bacteroidota_bacterium                                                 GVNVLWFMP I---------YP-----IGELNR--K-----------------------G---E--------------------------------------------------------------------------------------------------------LG-----SYYSIKDYKGINPEFGT--------------------------------------------------------------------L-----E-DFKALVARA----HG-M-GFHVIL DWVGNH SA------WD-------------NP----L-----------------------A----TE-----------F-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------K--------DSLG------NFV-S-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_028906945.1_Xylanibacter_ruminicola                                            GVDVVWLMP I---------YP-----RGG---------------------------------G--------------------------------------------------------------------------------------------------------IN-----SPYAATNFQQTNPSYGS--------------------------------------------------------------------I-----A-DLKTFVARA----HE-L-GMEVWL DWVPNH TA------TN-------------AD----W-----------------------V----T-----------TH-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YL---------------------------------------------------------------------------------------------------------------------T---------SGG------QMVHP-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SFO44310.1_Prevotella_sp_tf2-5                                                    GIDILWLMP I---------YP-----RGE---------------------------------T--------------------------------------------------------------------------------------------------------MH-----SPYASMNFRSVNPAYGT--------------------------------------------------------------------I-----A-DLKDFIAAA----HD-K-GMKVWL DWVPNH VA------VE-------------NP----W-----------------------V----K-----------EH-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------FT---------------------------------------------------------------------------------------------------------------------KD--------AKG------QMV----------------------------HP---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MDE5585204.1_Muribaculaceae_bacterium                                             GVDVVWLMP I---------YE-----LGDTGK-------------------------WG---P--------------------------------------------------------------------------------------------------------YS-----SPYAIKDYKKIDPDNGT--------------------------------------------------------------------E-----E-DLRDLVKTV----HD-N-GMEIWF DWVGNH TA------MD-------------NV----W-----------------------V----A-----------SN-P--------------------------------------------------------------AE------------------------F--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------R---------KEG------DFV-----------------------------HP--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MCQ2351634.1_Paludibacteraceae_bacterium                                          GVDIIWLMP I---------HP-----IGIEGH--N-----------------G---------S--------------------------------------------------------------------------------------------------------IG-----SPYAVRNYMEVNSDYGT--------------------------------------------------------------------I-----D-DFKNLVSAA----HS-K-GMKVWM DWVPNH TA------MD-------------HP----W-----------------------V----KD-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YA---------------------------------------------------------------------------------------------------------------------GS-------KPYH------PTI-S---------------------------GV--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RHD66178.1_Bacteroides_xylanisolvens                                              GIDILWLMP I---------HP-----RGEENR--A-----------------G---------T--------------------------------------------------------------------------------------------------------LG-----SPYSVKDYKAINPDYGT--------------------------------------------------------------------S-----E-DFKSLVNTA----HA-M-GMEIWL DWVANH TA------WD-------------NV----W-----------------------V----AG-----------H-L---------------------------------------------------------------D------------------------Y--------------------------------------------------------------------YA---------------------------------------------------------------------------------------------------------------------EK-------DGER------PY--A---------------------------PG--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MDR0619018.1_Bacteroidales_bacterium                                              GVDILWLMP I---------HP-----TGVKNR--I-----------------G---------S--------------------------------------------------------------------------------------------------------KG-----SPYSVKNYLEIDSDYGT--------------------------------------------------------------------E-----N-DLQTLVKTA----HQ-N-GMKVLL DWVANH TA------WD-------------NV----W-----------------------V----SE-----------H-I---------------------------------------------------------------D------------------------Y--------------------------------------------------------------------YA---------------------------------------------------------------------------------------------------------------------SA-------NGQR------PY--S---------------------------PQ--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PTD14489.1_Flavobacterium_columnare                                               GIKIIWLMP V---------QE-----IGELKR--R------ITHTTTLEEIKDPLAKTT---T--------------------------------------------------------------------------------------------------------KG-----NPYAIKEYKEIHPEYGS--------------------------------------------------------------------D-----F-DLKNLIKIA----HT-N-GMYVVL DWVANH TA------WD-------------HR----W-----------------------I----TV-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YI---------------------------------------------------------------------------------------------------------------------KN-------K-KG------TPI-A-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_202029432.1_Galbibacter_mesophilus                                             GVGIIWLMP I---------HQ-----RGSFRIKPEIIDSLGG---APIPVPK-KYRIKG---K--------------------------------------------------------------------------------------------------------PT-----SPYNIHDHYSINPNYGT--------------------------------------------------------------------K-----K-DLKSLVDKA----HS-L-GMYIIL DWVINH TS------WD-------------HV----L-----------------------I----D-----------EH-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------RN--------EKG------YVMYV-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_202029447.1_Galbibacter_mesophilus                                             GVGIVWLQP I---------TA-----RSHFLVKKNYVDSLGG---SVIPVPE-HARIP----D--------------------------------------------------------------------------------------------------------PT-----SPYNGRDYYEIHDKFGS--------------------------------------------------------------------E-----K-DFKNLVKTI----HK-N-DMHVII DVVINH TG------WD-------------HV----F-----------------------I----E-----------EH-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------RN--------ENG------TVGYT-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RMD79510.1_Lentisphaerota_bacterium                                               GVGILWTQP L---------HP-----RGRFRVDHDFLKRHGG---APLPVPE-KLRRPH---H--------------------------------------------------------------------------------------------------------GR-----SPYCVRDYFAIDPRYGT--------------------------------------------------------------------A-----E-DFRSLVKEI----HR-H-GMKIIV GFVPNH TS------WD-------------HP----L-----------------------T----E-----------KH-P---------------------------------------------------------------Q------------------------W--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------HN--------AKG------YVQWV-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RMD82313.1_Lentisphaerota_bacterium                                               GVNILWLMP I---------HP-----RGRWIPPEDILARYKG---SPWPAPS-LKPFN--------------------------------------------------------------------------------------------------------------G-----NPYCPWDHQQLDPALGT--------------------------------------------------------------------T-----G-DLKAFVNQA----HK-L-GMKVIL GWVPNH TG------WG-------------SP----L-----------------------M----Q-----------KH-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------FM---------------------------------------------------------------------------------------------------------------------HG--------DRG------QILYH-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

BCM92162.1_Abditibacteriota_bacterium                                             GVGILWFMP L---------FP-----RGQVK-------------------------------A--------------------------------------------------------------------------------------------------------FG-----SPYAVRDYSEINPAFGT--------------------------------------------------------------------K-----A-DFRHLVSRA----HE-L-GLHVIV DWVPNH TA------WD-------------NP----F-----------------------I----Q-----------AH-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YI---------------------------------------------------------------------------------------------------------------------KN--------DKG------EIAQA-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MCG2615063.1_Terrimonas_ginsenosidimutans                                         GVNVVYLMP I---------YP-----VGTVN-------------------------------S--------------------------------------------------------------------------------------------------------IN-----SPYCVKDFQAVATEFGT--------------------------------------------------------------------L-----D-DLRNLVNKA----HE-K-EMAVIL DIVPNH TA------WD-------------HP----W-----------------------I----TA-----------H-K---------------------------------------------------------------S------------------------W--------------------------------------------------------------------YQ---------------------------------------------------------------------------------------------------------------------QN-------A-GG------NIV-S---------------------------PS--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_215963722.1_Psychrosphaera_sp_B3R10                                            GINVIYLMP I---------YP-----NGKLK-------------------------------S--------------------------------------------------------------------------------------------------------VN-----SPYSIIDYKGIAAEYGT--------------------------------------------------------------------L-----K-DLRNLVDGA----HA-R-GMAVIL DFVPNH TA------WD-------------HP----W-----------------------V----RS-----------H-K---------------------------------------------------------------D------------------------F--------------------------------------------------------------------HS---------------------------------------------------------------------------------------------------------------------RN-------S-KG------MLT-I---------------------------PN--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

AHJ96057.1_Hymenobacter_swuensis                                                  GVNVVYLMP I---------FP-----IGKLK-------------------------------A--------------------------------------------------------------------------------------------------------VD-----SPFAVQNYTAVNPEFGT--------------------------------------------------------------------L-----T-DLRELVDGA----HQ-R-GLAVML DWVGNH TS------FD-------------HA----W-----------------------V----TQ-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------RD-------A-NG------NLT-N---------------------------PI--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KRB54634.1_Flavobacterium_sp_Root186                                              GVNVIYLMP V---------FP-----VGKERA--S-----------------------G---E--------------------------------------------------------------------------------------------------------LG-----SPYAVKDYKAVNPDFGT--------------------------------------------------------------------L-----Q-DLQTLVEEA----HK-K-NMAVVL DWVANH TA------WD-------------NA----W-----------------------I----TQ-----------H-K---------------------------------------------------------------S------------------------W--------------------------------------------------------------------YQ---------------------------------------------------------------------------------------------------------------------QD-------A-AG------NII-I---------------------------PS--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_067058465.1_Mucilaginibacter_sp_L294                                           GINVVYLMP I---------YP-----VGVKNS--A-----------------------G---G--------------------------------------------------------------------------------------------------------LG-----SPYAVKDYKAVNTEFGT--------------------------------------------------------------------L-----D-DLKALVDAA----HA-K-GMAVML DWVANH TS------WD-------------NA----W-----------------------T----AN-------------K---------------------------------------------------------------S------------------------W--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------LD-------A-DG------KFT-P---------------------------PV--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

NMM49536.1_Marinigracilibium_pacificum                                            GANVIYLMP I---------YP-----IGKEK-------------------------------S--------------------------------------------------------------------------------------------------------VN-----SPYCIQDYLSVNPEFGS--------------------------------------------------------------------L-----K-DLQRLVQKA----HN-L-DMAVIL DWVANH TA------YD-------------HV----W-----------------------I----KN-------------K---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YQ---------------------------------------------------------------------------------------------------------------------QD-------S-TG------SII-S---------------------------PP--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_298409235.1_Ferroplasma_sp                                                     GVNVIYLMP I---------YP-----VGTLK-------------------------------A--------------------------------------------------------------------------------------------------------FD-----SPYCIKDNEAVGSEFGT--------------------------------------------------------------------L-----A-DLRNLVAGA----HS-R-GMTVIL DWITDG TS------WD-------------CP----W-----------------------I----NN-------------K---------------------------------------------------------------S------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------QD-------A-NG------NIQ-S---------------------------PN--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_290243495.1_Pedobacter_aquatilis                                               GINVIYLMP I---------YP-----VGKLK-------------------------------G--------------------------------------------------------------------------------------------------------AN-----SPYATMNYDEVGKEFGT--------------------------------------------------------------------L-----Q-DLRNLVDGA----HK-R-NIAVML DIVANH TS------WD-------------HP----W-----------------------I----EK-------------P---------------------------------------------------------------G------------------------Y--------------------------------------------------------------------YL---------------------------------------------------------------------------------------------------------------------RD-------S-TG------NIK-Y---------------------------PE--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_052694997.1_Hymenobacter_sp_AT01-02                                            GVNVIYLMP I---------YP-----VGAEK-------------------------------S--------------------------------------------------------------------------------------------------------VN-----SPYAVKDYSAVNPEFGT--------------------------------------------------------------------L-----A-DLRTLVDAA----HA-R-GLSVML DWVANH TS------WD-------------NA----W-----------------------V----KT-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YL---------------------------------------------------------------------------------------------------------------------RN-------A-AG------VIQ-N---------------------------PP--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SHH03180.1_unclassified_Flavobacterium                                            GTNVIYLMP I---------YP-----HGTDSRS--------------------------------------------------------------------------------------------------------------------------------------SA-----SPYCIKDFKAVGSEYGS--------------------------------------------------------------------L-----A-DLRTLVDGA----HS-R-GMAVIL DIAING TS------WD-------------NV----W-----------------------T----V-----------SH-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------RT--------G-T------TIQQL-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_259132588.1_Chryseobacterium_ginsenosidimutans                                 GVNVIYLMP I---------YP-----HGTSVKD--------------------------------------------------------------------------------------------------------------------------------------SP-----SPYCIKDFKSVATEYGS--------------------------------------------------------------------L-----A-DLRSLVDQA----HA-L-GMSVML DFAVNG TS------WD-------------HP----W-----------------------I----T-----------QH-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YD---------------------------------------------------------------------------------------------------------------------YN--------G-S------TIRQL-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_254089185.1_Dawidia_soli                                                       GTNVIYLMP L---------YP-----HGTDARS--------------------------------------------------------------------------------------------------------------------------------------SQ-----SPYCVKDFKAVGAEYGS--------------------------------------------------------------------L-----T-DLRTLVDGA----HS-R-GMAVML DFVVNQ TS------WD-------------HP----W-----------------------I----T-----------QH-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------RV--------N-G------VIQQL-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_233771144.1_Fulvivirga_ligni                                                   GTNVIYLLP V---------YP-----VGEDSRS-----------------------KIA---S--------------------------------------------------------------------------------------------------------ST-----SPYSIKDFKSVGSEYGS--------------------------------------------------------------------L-----S-DLRALVDGA----HA-R-GMAVML DFVVNQ TS------WD-------------HP----W-----------------------I----T-----------QH-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------RN--------GAG------EIQQL-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_082014116.1_Flavobacterium_sp_AED                                              GINVLYLMP I---------YP-----YGTDSRS--------------------------------------------------------------------------------------------------------------------------------------SN-----SPYCIKDFKAVGSEYGS--------------------------------------------------------------------L-----T-DLRNLSDAA----HS-R-GMSVIL DWVANQ TS------WD-------------HP----W-----------------------I----T-----------QH-P--------------------------------------------------------------AD------------------------Y--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------QS--------N-G------VIQQL-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

AMJ67471.1_Hymenobacter_sp_PAMC_26628                                             GSNVVYLMP V---------FP-----VGTDARSKV-----------------------A---S--------------------------------------------------------------------------------------------------------SA-----SPYCIKDFTAVGTEYGT--------------------------------------------------------------------L-----A-DLRTLVDGA----HS-R-GMAVIL DWVVNQ TS------WD-------------HP----W-----------------------I----TQ-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------RN-------A-SG------VIQ-Q---------------------------LG--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_258101097.1_Marinoscillum_pacificum                                            GINVIYLMP I---------FP-----VSTASQA--------------------------------------------------------------------------------------------------------------------------------------SG-----SPYSNTDYKAVAPDLGT--------------------------------------------------------------------L-----N-DLRGLVQDA----HN-L-GMAVIL DFIVNQ TG------FD-------------HP----W-----------------------I----N-----------QH-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YF---------------------------------------------------------------------------------------------------------------------QD--------GNG------NIQQA-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SMD37960.1_Reichenbachiella_faecimaris                                            GINVLYLMP I---------FP-----LGVENNP--------------------------------------------------------------------------------------------------------------------------------------DG-----SPYSHKDLKSIAPDLGT--------------------------------------------------------------------L-----N-DLRGLVEDA----HN-L-GMSVII DWVANQ TA------WD-------------HP----W-----------------------I----T-----------QH-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YH---------------------------------------------------------------------------------------------------------------------QD--------GSG------NIEYP-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

BAU52461.1_Mucilaginibacter_gotjawali                                             GVNVIWLMP T---------YP-----IGVLK-------------------------------A--------------------------------------------------------------------------------------------------------SG-----SPYAVKDYEGVNASFGS--------------------------------------------------------------------L-----D-DLRALVTRA----HA-L-GMAVIL DWEAND TS------WD-------------NA----W-----------------------I----TA-----------H-P---------------------------------------------------------------S------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------QD-------A-SG------NIQ-Q---------------------------LS--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RGV58439.1_Bacteroides_intestinalis                                               EANVLWLMP I---------FQ-----QGEKN-------------------------------A--------------------------------------------------------------------------------------------------------VG-----SPYCVKDYRAINPAYGT--------------------------------------------------------------------L-----A-DLKALVTKA----HA-E-GMLVIL DWVANH TA------WD-------------HA----W-----------------------T----TE-----------H-K---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QD-------A-NG------NIV-S---------------------------PP--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_053826811.1_Lascolabacillus_massiliensis                                       GVNVLWLMP I---------YE-----EGVLK-------------------------------G--------------------------------------------------------------------------------------------------------IG-----SPYCIRDYKKVNSDYGT--------------------------------------------------------------------I-----D-ELKFLVSKA----HD-K-GMKVIF DWVANH TS------WD-------------NA----W-----------------------T----Q------------N-K---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QD-------S-NG------NIV-S---------------------------PP--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_294586801.1_uncultured_Phocaeicola_sp.                                         GANVLWLMP V---------YE-----PGELK-------------------------------S--------------------------------------------------------------------------------------------------------VG-----SPYCIKNYEALNATYGT--------------------------------------------------------------------L-----D-DLKSLVDKA----HS-M-DMKVIL DWVANH TS------WD-------------HV----W-----------------------I----DQ-----------H-K--------------------------------------------------------------AD------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------VD-------N-EG------NIT-S---------------------------PA--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KDS55067.1_Bacteroides_uniformis                                                  GTTVLWLMP V---------NE-----PGVLK-------------------------------S--------------------------------------------------------------------------------------------------------VN-----SPYCIKDYKKLNTRYGT--------------------------------------------------------------------K-----K-DLKELVDAA----HA-K-GMKVIL DWVANH TS------WD-------------NA----W-----------------------V----TE-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QD-------A-NG------NVV-Q---------------------------PQ--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GFI38810.1_Muribaculaceae_bacterium                                               GCDVIWLMP I---------YE-----IGVKNS---------------------------------------------------------------------------------------------------------------------------------------IG-----SPYCVKDYKSVAASLGT--------------------------------------------------------------------M-----E-DLKELVSVA----HG-K-GLDVIL DWVANH TS------WD-------------NT----W-----------------------T----I-----------TN-P---------------------------------------------------------------E------------------------R--------------------------------------------------------------------YA---------------------------------------------------------------------------------------------------------------------KD--------ANG------NIAAT-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_215963728.1_Psychrosphaera_sp_I2R16                                            NVDTLWLMP L---------HP-----RGGTTETT------------FNVNYL--LPDRE---Y--------------------------------------------------------------------------------------------------------SL-----SPYGISDYLTIEENLGD--------------------------------------------------------------------I-----N-DLRLLINEA----HK-R-GVSVIL DWVANH TS------WN-------------HP----W-----------------------L----L------------N-K---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QI--------DNV------VV----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QEG34451.1_Bythopirellula_goksoeyrii                                              GANTLWLMP I---------HP-----VGQVNS--V-----------------------G---G--------------------------------------------------------------------------------------------------------LG-----SPYSIMDYGVVSSEYGS--------------------------------------------------------------------L-----S-DLTTLVTEA----HS-R-GMFVLM DWVGNH TA------WD-------------HP----W-----------------------I----TT-----------H-P--------------------------------------------------------------AD------------------------W--------------------------------------------------------------------YS---------------------------------------------------------------------------------------------------------------------QN-------G-QG------EII-H---------------------------PP--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

USO00269.1_Phycisphaeraceae_bacterium                                             GVNTIWLMP F---------HP-----VGVVNR--Y-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SPYSVRDHLAVGDEYGT--------------------------------------------------------------------I-----G-DLRHLIDEA----HA-R-GISVLM DWVANH TA------WD-------------HP----W-----------------------I----TS-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QD-------G-QS------HIV-H---------------------------PP--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KRP08913.1_Sphingobacteriales_bacterium_BACL12_MAG-120802-bin5                    GVNTIWLMP V---------FP-----VGQLNS--V-----------------------G---Q--------------------------------------------------------------------------------------------------------LG-----SPYAVADYQAVNPEFGD--------------------------------------------------------------------M-----Q-DFQELVDAA----HE-R-GIAVIL DWVANH TA------WD-------------NP----W-----------------------I----S------------N-T---------------------------------------------------------------S------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QD-------A-AG------NIV-S---------------------------PP--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_291115335.1_Flavobacterium_sp_UBA6135                                          GINTIWLMP I---------HP-----IGTVN-------------------------------S--------------------------------------------------------------------------------------------------------FG-----SPYCVKDYQGINPQLGN--------------------------------------------------------------------F-----N-DIKNLVAAA----HE-R-NIAVIL DWVANH TA------WD-------------HP----W-----------------------I----TE-----------H-P---------------------------------------------------------------N------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QD-------G-MG------NII-H---------------------------PA--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

TCZ69633.1_Flaviaesturariibacter_aridisoli                                        GVNTLWTMP I---------QP-----VGQVN-------------------------------S--------------------------------------------------------------------------------------------------------IG-----SPYCVRDYYGVNPSLGN--------------------------------------------------------------------L-----N-DLKNLVNGA----HA-R-GMAVIL DWVANH TS------WD-------------HP----W-----------------------L----AA-----------N-P---------------------------------------------------------------Q------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QV---------NG------QVV-S---------------------------PQ--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OAD45612.1_Polaribacter_atrinae                                                   GTNVIWLMP I---------HP-----VGQIN-------------------------------S--------------------------------------------------------------------------------------------------------VN-----SPYSVKDYKAIGTEYGN--------------------------------------------------------------------L-----E-NLRQLTEEA----HS-R-GIAVIM DWVANH TS------WD-------------NE----W-----------------------I----N------------N-T---------------------------------------------------------------S------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QD-------N-NG------NII-S---------------------------PA--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

TNE71538.1_bacterium                                                              GVNTIWLMP I---------YE-----AGIVN-------------------------------S--------------------------------------------------------------------------------------------------------IN-----SPYCIKNFKAVDTEYGS--------------------------------------------------------------------L-----D-KLRELTDLA----HE-N-GVAVVL DWVANH TS------WD-------------NV----W-----------------------M----E------------N-S---------------------------------------------------------------S------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QN-------S-SG------EII-H---------------------------PE--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QNR24262.1_Croceimicrobium_hydrocarbonivorans                                     GVNVLWLMP I---------YP-----VGQVN-------------------------------S--------------------------------------------------------------------------------------------------------IN-----SPYCVRDYTGVASEYGS--------------------------------------------------------------------L-----E-DLRELVDAA----HQ-R-GMSVIL DYVANH TS------WD-------------HP----W-----------------------I----TE-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QD-------G-NG------NIV-I---------------------------PP--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_262325912.1_Carboxylicivirga_sp_A043                                           GVNVLWLMP I---------NE-----QGTEK-------------------------------A--------------------------------------------------------------------------------------------------------FG-----SPYCVKDYTSTNPEYGT--------------------------------------------------------------------L-----A-ELRTLVEEA----HK-R-EMAVII DWVANH TA------WD-------------HS----W-----------------------M----KD-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QD-------E-NG------NPM-P---------------------------PE--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_267292534.1_Parachryseolinea_silvisoli                                         GINTLWLMP I---------FP-----VGQVRS--A-----------------------G---G--------------------------------------------------------------------------------------------------------LG-----SPYSVRNYLEVNTEFGN--------------------------------------------------------------------L-----D-KLRELVQKA----HD-R-NMAVIL DWVANH TA------WD-------------NP----W-----------------------M----Q------------N-K---------------------------------------------------------------S------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QN-------A-AG------EVI-I---------------------------PP--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PKL87522.1_Ignavibacteriae_bacterium_HGW-Ignavibacteriae-2                        GVNVIWLMP I---------HP-----IGVKN-------------------------------S--------------------------------------------------------------------------------------------------------VN-----SPYSVKNYKDVNPEFGS--------------------------------------------------------------------T-----E-DLRNLINES----HK-K-DMSVII DWVANH TA------WD-------------NP----W-----------------------I----A------------N-K--------------------------------------------------------------AD------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------RN-------A-AG------DII-I---------------------------PS--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MBB3187405.1_Microbacter_margulisiae                                              DINVIWLMP I---------YP-----IGILK-------------------------------S--------------------------------------------------------------------------------------------------------IG-----SPYCVRNYTEVNTTYGT--------------------------------------------------------------------L-----D-NLRAFVNSA----HS-K-NMAVIL DWVADH TS------WD-------------NP----W-----------------------I----QN-------------K---------------------------------------------------------------S------------------------W--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------QD-------A-NG------KII-S---------------------------PA--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

*QYD13596.1_MGA_uncultured_bacterium                                              GANVVWFMP I---------CE-----IGVEK-------------------------------A--------------------------------------------------------------------------------------------------------VQ-----SPYCVKNYTAVNPEFGT--------------------------------------------------------------------L-----E-DFKALVDGA----HQ-R-GMAVII DWVANH TS------WD-------------NP----W-----------------------I----KD-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------HN-------E-AG------DII-S---------------------------PA--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_259321779.1_Bacteroides_stercorirosoris                                        GINVVWFMP I---------NE-----VGQEK-------------------------------S--------------------------------------------------------------------------------------------------------VN-----SPYCVKDYKGVNPEFGT--------------------------------------------------------------------L-----D-EFKALVATC----HQ-K-GINVII DWVANH TS------WD-------------NA----W-----------------------I----AN-------------K---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QD-------E-AG------NII-F---------------------------PA--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

EFU30965.1_Segatella_buccae                                                       GVNVVWVMP I---------YP-----IGEVK-------------------------------S--------------------------------------------------------------------------------------------------------KN-----SPYSIRDYKAVAPEFGT--------------------------------------------------------------------I-----D-DFKHLVKVC----HE-R-GMAVIL DWVANH TA------WD-------------SP----W-----------------------I----TE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------QK-------N-GE------IVCVN---------------------------FD--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_084374187.1_Reichenbachiella_faecimaris                                        GTNVIWLMP I---------YP-----IGQLK-------------------------------G--------------------------------------------------------------------------------------------------------VN-----SPYSVQDYQAVNTEFGD--------------------------------------------------------------------L-----N-DLIALVNEA----HS-R-DMAVIL DWVANH TS------WD-------------HE----W-----------------------M----Q------------T-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------QD-------S-DG------NII-E---------------------------PP--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_258101092.1_Marinoscillum_pacificum                                            GANVIWLMP I---------FP-----VGIEK-------------------------------G--------------------------------------------------------------------------------------------------------IN-----SPYAPKDYVAVGSEYGT--------------------------------------------------------------------L-----D-DLIRLVNDA----HS-R-DIAVIL DWVGNH TS------WD-------------HD----W-----------------------V----TN-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YA---------------------------------------------------------------------------------------------------------------------KD-------S-NG------NMI-P---------------------------PP--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_233771145.1_Fulvivirga_ligni                                                   GVNTIWLMP I---------YP-----IGQVR-------------------------------S--------------------------------------------------------------------------------------------------------VN-----SPYSISNYTAVNAELGT--------------------------------------------------------------------I-----N-NLRKLVNEA----HS-R-DMAVIL DWVANH TA------WD-------------HP----W-----------------------V----TE-----------H-P---------------------------------------------------------------T------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QD-------G-AG------NIM-I---------------------------PA--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_291857032.1_Marinilabilia_sp                                                   GINVVWLMP V---------YP-----TGDVK-------------------------------S--------------------------------------------------------------------------------------------------------VG-----SPYAVKDYLDIHEDYGT--------------------------------------------------------------------L-----E-DLRNLVREA----HQ-R-DIAVIL DWVANH TA------WD-------------HK----W-----------------------I----AD-----------H-S---------------------------------------------------------------S------------------------W--------------------------------------------------------------------YA---------------------------------------------------------------------------------------------------------------------KD-------D-NG------NNI-I---------------------------PP--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_301189372.1_Plebeiobacterium_sediminum                                         GVNVVWLMP I---------YP-----TGTLN-------------------------------S--------------------------------------------------------------------------------------------------------VG-----SPYAVKDYKSVNPDYGT--------------------------------------------------------------------L-----A-DLRELVDNA----HA-K-GMAVML DWVANH TS------WD-------------NQ----W-----------------------I----EN-------------K---------------------------------------------------------------S------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------TD-------E-SG------NIT-Y---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PCH71087.1_Bacteroidales_bacterium                                                GINVIWLMP I---------HP-----IGELN-------------------------------G--------------------------------------------------------------------------------------------------------VG-----SPYCVKNYTEINSDYGS--------------------------------------------------------------------L-----E-DLRKLVKEA----HS-R-NMAVIM DWVANH TA------WD-------------NA----W-----------------------I----EN-------------T---------------------------------------------------------------S------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QD-------D-SG------NII-S---------------------------PS--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_160169343.1_Indibacter_alkaliphilus                                            GVNVVWLMP I---------HP-----IGEER-------------------------------G--------------------------------------------------------------------------------------------------------IG-----SPYSIKDFYGINPAYGT--------------------------------------------------------------------L-----E-DLRKLVQEA----HS-R-DMAVIM DLVANH TS------WD-------------NP----W-----------------------I----TK-----------N-R---------------------------------------------------------------S------------------------W--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------QT-------E-QG------EIK-F---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WPR76056.1_Algoriphagus_sp_NG3                                                    GVNVVWLMP I---------HP-----IGVER-------------------------------G--------------------------------------------------------------------------------------------------------IG-----SPYAISDFMKVNPSFGT--------------------------------------------------------------------L-----E-DLRELVQGA----HD-R-DMAVIL DWVGNH TS------WD-------------NV----W-----------------------M----SN-------------T---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------KD-------A-TG------TIV-S---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_262907729.1_Hymenobacter_sp_BT770                                              GVNTVWLMP I---------YP-----------------------------------------T--------------------------------------------------------------------------------------------------------HG-----SPYAVDDYDAVNREFGD--------------------------------------------------------------------M-----A-AFDRLVVAA----HQ-R-GLRVML DWVANH TS------YY-------------HP----W-----------------------I----LA-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------HD-------A-SG------QIM-H---------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SFC52663.1_Flexibacter_flexilis                                                   GANVLWLMP I---------HP-----ISQEKK--N-----------------------G---T--------------------------------------------------------------------------------------------------------YG-----SPYAVKNYYAIDPLQGD--------------------------------------------------------------------T-----A-AFRSLVKAA----HQ-R-KMYVVL DWVANH TG------WD-------------NP----W-----------------------I----TE-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------KN-------S-AG------QIT-H---------------------------PP--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PYO13003.1_Gemmatimonadota_bacterium                                              GSNVVWLMP I---------YP-----IGVVHR--K-----------------------G---P--------------------------------------------------------------------------------------------------------LG-----SPYAVRDYHAVDAALGT--------------------------------------------------------------------A-----K-DFRAVVEAV----HA-R-GMKIIL DWVPNH TA------WD-------------NV----W-----------------------V----QE-----------H-P---------------------------------------------------------------D------------------------F--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------RN-------D-SG------GLT-V---------------------------PR--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RYG26828.1_bacterium                                                              GVNVLWLMP I---------QP-----VGKLRS--A-----------------------G---G--------------------------------------------------------------------------------------------------------LG-----SPYATADFDRINPEFGT--------------------------------------------------------------------E-----G-EFKRLIAEA----HR-R-KIAVII DWVANH TA------WD-------------NP----W-----------------------I----QA-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------RD-------A-KG------EIT-I---------------------------PA--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PIU18304.1_Elusimicrobia_bacterium_CG08_land_8_20_14_0_20_44_26                   GVNTLWLMP I---------HK-----IGMK------------------------K-RKG---T--------------------------------------------------------------------------------------------------------LG-----SPYAVYDHFSIHPDLGD--------------------------------------------------------------------E-----N-DFKKLVDET----HK-K-DLRLII DWVAVY TA------WD-------------HN----W-----------------------I----G-----------QH-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YR---------------------------------------------------------------------------------------------------------------------KN--------EAG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

AHC16151.1_Salinispira_pacifica                                                   GVETIWLMP I---------HP-----IGQEER--K-----------------------G---R--------------------------------------------------------------------------------------------------------LG-----SPYSIRDYYAVDPAYGS--------------------------------------------------------------------G-----E-DFQALVDAV----HG-L-NMHIII DLVVNH TA------WD-------------HP----W-----------------------V----EE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------RD-------A-DG------NMV-P---------------------------PV--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GDX48839.1_Bacteroidota_bacterium                                                 GVNTLWLMP I---------QP-----TGVEKR--K-----------------G---------T--------------------------------------------------------------------------------------------------------YG-----SPYAIKDYTDVHPDYGS--------------------------------------------------------------------R-----E-DFKALVDRC----HA-L-NMNIII DHVANH TS------WD-------------HK----W-----------------------V----TT-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------FT---------------------------------------------------------------------------------------------------------------------KD-------S-TG------QII-P---------------------------PV--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RFM23311.1_Candidatus_Thermochlorobacter_aerophilum                               GVSVIWLMP I---------HP-----IGTVKR--K-----------------G---------T--------------------------------------------------------------------------------------------------------LG-----SPYSVQDHFAIDSLYGT--------------------------------------------------------------------K-----E-DFKALVDAV----HK-E-GMKIIL DMVLNH TA------WD-------------NE----L-----------------------M----KT-----------N-P---------------------------------------------------------------D------------------------F--------------------------------------------------------------------YR---------------------------------------------------------------------------------------------------------------------RN-------K-NG------EVV-S---------------------------PN--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

CAG0933593.1_Planctomycetaceae_bacterium                                          GITTLWLLP I---------HP-----VGVKNR--K-----------------G---------T--------------------------------------------------------------------------------------------------------LG-----SPYAVQDYYGINPEFGT--------------------------------------------------------------------M-----D-DFKQLLTTV----HA-A-GMKLII DMVANH TA------WD-------------SK----L-----------------------M----AE-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------FT---------------------------------------------------------------------------------------------------------------------RN-------E-KG------EII-A---------------------------PN--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KAB2921026.1_Bacteroidota_bacterium                                               GVTILWIMP I---------HP-----VGAEKR--K-----------------G---------T--------------------------------------------------------------------------------------------------------LG-----SPYSVQDYYGVNPEFGT--------------------------------------------------------------------L-----D-DFKRLVAKA----HA-L-GLRVVI DLVANH TA------WD-------------SR----M-----------------------I----RE-----------R-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FT---------------------------------------------------------------------------------------------------------------------KD-------S-SG------KFV-A---------------------------PV--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OGU46553.1_Ignavibacteria_bacterium_GWC2_56_12                                    GVTVVWLMP I---------HP-----VGELNR--K-----------------G---------K--------------------------------------------------------------------------------------------------------LG-----SPYAIRDFYGINPEFGS--------------------------------------------------------------------A-----D-DFHSLVDSA----HA-L-DMRVII DLVANH TA------WD-------------SK----L-----------------------L----LE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FT---------------------------------------------------------------------------------------------------------------------HD-------S-DG------AIV-A---------------------------PN--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

UCF34196.1_Phycisphaerales_bacterium                                              GVTVIWLMP I---------HP-----VGEKKR--K-----------------G---------A--------------------------------------------------------------------------------------------------------LG-----SPYSVRDYYAVNPEFGS--------------------------------------------------------------------M-----E-DFRSLLSAA----HD-H-GLKIII DFVANH TA------WD-------------CE----L-----------------------I----RE-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------HD-------D-AG------EIR-S---------------------------PV--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KAA3610944.1_Calditrichota_bacterium                                              GVSVVWLMP V---------HP-----VGYKNH--K-----------------G---------L--------------------------------------------------------------------------------------------------------LG-----SPYAVRDFYAVNPHFGT--------------------------------------------------------------------M-----Q-DFKDLVKAT----HD-L-GMRIII DIVANH TA------WD-------------GP----M-----------------------F----EE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------KN-------K-KG------EIT-H---------------------------PVG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PWU13395.1_Verrucomicrobiota_bacterium                                            GVNIIWLMP I---------HP-----MGEKMR--K-----------------------G---T--------------------------------------------------------------------------------------------------------IG-----SPYSVRDYYGINPDYGT--------------------------------------------------------------------K-----E-DFQRLVSEA----HK-R-GLKVII DLVANH TA------WD-------------SV----------------------------M----ME-----------H-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------HD-------A-SG------KII-P---------------------------PE--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_180538988.1_Nevskia_soli                                                       GANLLWLMP I---------HP-----LGKLRA--K-----------------------P---P--------------------------------------------------------------------------------------------------------FG-----SEYAIRDYYGINPDYGT--------------------------------------------------------------------A-----D-DLHALIRGA----HG-R-KMRVII DIVANH TA------WD-------------SV----------------------------M----ME-----------H-P---------------------------------------------------------------D------------------------F--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------HD-------A-AG------RIA-Q---------------------------PN--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_051978849.1_Edaphobacter_aggregans                                             GVNVLWIMP V---------HP-----IGEVHR--L-----------------------G---A--------------------------------------------------------------------------------------------------------LG-----SPYAARDFYAIDPALGT--------------------------------------------------------------------K-----A-DFTRLVEAA----HA-L-GMRVIL DIAADH TA------WD-------------SV----------------------------M----MA-----------H-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YM---------------------------------------------------------------------------------------------------------------------HD-------A-AG------HIV-S---------------------------PH--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_119321018.1_Capsulimonas_corticalis                                            GCNVLWIMP V---------TP-----IGQP------------------------INGHP---S--------------------------------------------------------------------------------------------------------IG-----SPYCVHDYYGINPSFGG--------------------------------------------------------------------S-----S-DLHALINAA----HS-A-GMKVIL DEVLNH TS------WD-------------NA----L-----------------------I----T-----------QH-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------HS--------DGN------AGN-----------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

BDI33655.1_Capsulimonas_corticalis                                                GVSVIWLMP V---------TT-----PGKS------------------------IPGHP---T--------------------------------------------------------------------------------------------------------VD-----SSYCVHDYYSLNPSYGT--------------------------------------------------------------------E-----A-DFQKLVSRA----HK-L-GLKVIL DEVLNH TS------WD-------------SP----L-----------------------I----T-----------EH-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------HS--------DGD------LKN-----------------------------P---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KAF6232848.1_Letharia_columbiana                                                  GFSTILLMP I---------HP-----IGVP------------------------FENHP---A--------------------------------------------------------------------------------------------------------CG-----SPYAVADYYAIDPALGQ--------------------------------------------------------------------P-----S-DFATLVNQA----HA-L-GLSIIM DVVLNH TA------WN-------------HS----L-----------------------V----V-----------QH-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------HA--------DGI------KNN-S-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

ADW71132.1_Granulicella_tundricola                                                GVNVLWLMP L---------NP-----VGQV------------------------K-KKG---S--------------------------------------------------------------------------------------------------------SG-----SPYAVQDYYAINPEYGS--------------------------------------------------------------------K-----D-DLHHLIQEA----HR-R-QMKVIV DIVANH TS------FD-------------SV----M----------------------------M-----------SH-P---------------------------------------------------------------N------------------------F--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------HD--------ST-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_051963117.1_Deinococcus_misasensis                                             GVNTVYLLP F---------YP-----TGEKQR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SPYSIKDYTAVDPRQGT--------------------------------------------------------------------L-----Q-DFQNFVKEA----HR-L-GLRVVI DIVFNH TA------WD-------------HP----W-----------------------T----TD-----------H-K---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YR---------------------------------------------------------------------------------------------------------------------QN-------P------------------------------------------QG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

BDC50083.1_Bryobacterales_bacterium_F-183                                         GVTVLWLMP V---------HP-----SGETGR--K-----------------G---------P--------------------------------------------------------------------------------------------------------LG-----SPYAVRDYYAVNPAYGT--------------------------------------------------------------------A-----E-DLRRLVDEA----HK-R-DLRVIL DVVANH TA------LD-------------SV----L-----------------------V----TE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------LR---------------------------------------------------------------------------------------------------------------------RG-------D-DG------APV-S---------------------------SE--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PIS27281.1_Candidatus_Marinimicrobia_bacterium_CG08                               GINCIWFMP I---------FP-----IGEKNR--K-----------------G---------T--------------------------------------------------------------------------------------------------------LG-----SPYAIRNFTTVNPEFGT--------------------------------------------------------------------E-----S-DFMKLVQTA----HQ-A-DIRVIM DIACNH SA------WD-------------NP----W-----------------------L----AE-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------YT---------------------------------------------------------------------------------------------------------------------QD-------L-SG------NII-S---------------------------PN--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OPX33725.1_candidate_division_KSB1_bacterium_4484_188                             GLDIIWLLP V---------YP-----IGEKGR--K-----------------G---------S--------------------------------------------------------------------------------------------------------LG-----SPFSVRDFRSINPEYGT--------------------------------------------------------------------A-----E-DFRSLVREI----HQ-R-GMKVII GMVPNH AA------ND-------------NV----L-----------------------M----KE-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------FM---------------------------------------------------------------------------------------------------------------------RD-------E-QG------NFT-R---------------------------EV--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

APF16921.1_Caldithrix_abyssi                                                      GVDIVWLMP I---------YP-----IGQKGR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SPYSVQNYYEVNPEFGT--------------------------------------------------------------------K-----Q-DFKNLVRAI----HQ-A-GLKIII GFVPNH SA------ND-------------YV----E-----------------------M----AQ-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------FM---------------------------------------------------------------------------------------------------------------------RD-------Q------------------------------------------NG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RMF58283.1_Calditrichota_bacterium                                                GVDIIWFMP I---------YP-----IGEKGR--K-----------------G---------K--------------------------------------------------------------------------------------------------------LG-----SPYAVKDFRAINPEFGD--------------------------------------------------------------------F-----N-SYKHLVDEL----HK-A-GFKVIL DFVPNH AA------ND-------------NV----L-----------------------T----GE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FI---------------------------------------------------------------------------------------------------------------------KD-------Q-SG------NFT-R---------------------------EV--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

UCE20243.1_Gemmatimonadota_bacterium                                              GVETVWLMP I---------YP-----IGTVGR--K-----------------G---------T--------------------------------------------------------------------------------------------------------LG-----SPYAVRDYRAINPEFGR--------------------------------------------------------------------G-----T-DLRQLVITA----HE-L-GMKVIL DWVANH SA------ND-------------HI----E-----------------------M----GR-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------FV---------------------------------------------------------------------------------------------------------------------RD-------R-KG------NFT-R---------------------------EV--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MZP29388.1_Heliomicrobium_undosum                                                 GVNTLYLLP I---------HP-----ITRK-------------------------YRKG---L--------------------------------------------------------------------------------------------------------SG-----SPYAIRDYLSVAPELAETE-GNPYADEATGPHTATCRS---------TATDWSTATD---QEEAVLAERA---------------K-----R-QFRELVDEA----HA-N-GLRVLL DFVGNH CA------PD-------------NI----L-----------------------L----DP-ANPPEKGGY-H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FL---------------------------------------------------------------------------------------------------------------------WD--------DDS------RP----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OHD53505.1_Spirochaetes_bacterium_GWF1_51_8                                       GANSIWLLP I---------HP-----LGLK-------------------------ERKG---T--------------------------------------------------------------------------------------------------------LG-----SPYAIRDYYEVNPEFGT--------------------------------------------------------------------K-----D-DFRRFVETA----HS-L-DIKVII DLVINH TS------PD-------------SV----M-----------------------K----K-----------VD-L---------------------------------------------------------------K------------------------F--------------------------------------------------------------------YK---------------------------------------------------------------------------------------------------------------------PP--------ARQ------RNL---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

APF16786.1_Caldithrix_abyssi                                                      GIDVIWFMP I---------FP-----IGEKER--K-----------------G---------P--------------------------------------------------------------------------------------------------------LG-----CPYSIKDYFTVNPEYGT--------------------------------------------------------------------E-----Q-DFKNLIESA----HR-L-GMKVLI DMVPNH VA------HD-------------YR----Y-----------------------L----KT-----------I-P---------------------------------------------------------------E------------------------L--------------------------------------------------------------------IR---------------------------------------------------------------------------------------------------------------------YD-------E-RG------KPL-R---------------------------KV--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

NOG46902.1_Calditrichota_bacterium                                                GINIIWLMP I---------FP-----IGKVNR--K-----------------G---------S--------------------------------------------------------------------------------------------------------LG-----SSYSVSNYYEINPEYGS--------------------------------------------------------------------K-----E-LFMNFVNEA----HN-L-NLKVII DMVANH VS------FD-------------YN----A-----------------------A----QK-----------D-P---------------------------------------------------------------K------------------------L--------------------------------------------------------------------LM---------------------------------------------------------------------------------------------------------------------YD-------D-HG------KPF-R---------------------------KY--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

APG72266.1_Lactobacillus_delbrueckii                                              GTDIIWLLP I---------QP-----SGKEKR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SPYAISDYRAINPEYGT--------------------------------------------------------------------M-----E-DFKRLCDDV----HA-K-GMKIII DCVYNH TS------PD-------------SV----L-----------------------A----KE-----------H-S---------------------------------------------------------------D------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------HK-------K------------------------------------------DG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MSS14465.1_Porcincola_intestinalis                                                GVDIIYLLP V---------QP-----SGVLHR--K-----------------------G---S--------------------------------------------------------------------------------------------------------MG-----SPYAISDYRAVDPAIGT--------------------------------------------------------------------M-----Q-DFVELTESA----HR-K-GLKVML DVVYNH TS------PD-------------SI----L-----------------------A----KS-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FF---------------------------------------------------------------------------------------------------------------------HK-------A------------------------------------------DG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

AVK61635.1_Lactobacillus_sp_CBA3605                                               GTDIIWLMP I---------YP-----IGEVHR--K-----------------------G---A--------------------------------------------------------------------------------------------------------LG-----SPYAIEDYRSINPELGT--------------------------------------------------------------------M-----A-DFKALTAAI----HQ-Q-GMRVII DIVYNH TS------PD-------------SK----L-----------------------V----QQ-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------HK-------P------------------------------------------NG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_316608594.1_uncultured_Ruminococcus_sp.                                        GTDIIWLMP I---------HP-----IGSKAR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SPYAISDYRAVNPEFGT--------------------------------------------------------------------I-----D-DFKALVENI----HA-R-GMKCII DVVYNH TS------PD-------------SV----L-----------------------A----GE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------HK-------A------------------------------------------DG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GHV84474.1_Spirochaetia_bacterium                                                 GADIIYLLP V---------HP-----IGKEQR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SPYAISDYRVINAELGT--------------------------------------------------------------------A-----E-DFDSLVKAI----HQ-K-GMKCIM DVVYNH TS------PD-------------SL----L-----------------------A----KT-----------N-P---------------------------------------------------------------Q------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------HP-------T------------------------------------------SG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

TCL61159.1_Kineothrix_alysoides                                                   GTDIIWLMP I---------YP-----IGRVSR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SPYAIQDYRGINPEYGT--------------------------------------------------------------------M-----E-DFLSLVGKI----HK-F-GMKCIL DIVYNH TS------PD-------------NV----L-----------------------V----KE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------KK-------S------------------------------------------EG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_026477530.1_Alkaliphilus_transvaalensis                                        GVDIIWLMP I---------HP-----IGVKNK--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----CPYAIQNYREINSEYGD--------------------------------------------------------------------L-----T-SFKKLVESI----HH-L-GMKCMI DVVFHH TS------PD-------------SD----L-----------------------Y----HK-----------H-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------MK--------------------------------------------------NG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

BES65512.1_Gottschalkiaceae_bacterium_SANA                                        GVDVVWLMP I---------HP-----IGKVNR--K-----------------------G---I--------------------------------------------------------------------------------------------------------LG-----SPYSISDYRKINPELGS--------------------------------------------------------------------L-----D-DFQVLLAAI----HS-E-GMKCMI DVVYNH TS------HD-------------AI----F-----------------------T----HN-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------RT-------P------------------------------------------EN-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PKZ43968.1_Globicatella_sanguinis                                                 GVDIIWLMP I---------HP-----IGEVNR--K-----------------------G---K--------------------------------------------------------------------------------------------------------DG-----SPYANYDFRTINPEYGT--------------------------------------------------------------------L-----A-DFEALCDAI----HE-N-GMKVMI DVVYNH TS------PD-------------SV----L-----------------------V----QE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------YN-------E------------------------------------------EG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OTO19165.1_Enterococcus_sp_3H8_DIV0648                                            GTSIIWLLP I---------HP-----IGELNR--K-----------------------G---N--------------------------------------------------------------------------------------------------------EG-----SPYAIQDYNKINPDYGT--------------------------------------------------------------------L-----N-DLDELVAEI----HK-R-DMKVII DVVFNH TS------PD-------------SY----L-----------------------R----KN-----------H-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------RT-------A------------------------------------------SG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_163194646.1_Clostridium_thermarum                                              GTDIIWFMP I---------HP-----IGELNR--K-----------------------G---I--------------------------------------------------------------------------------------------------------KG-----SPYAIKDYRKVNPEYGT--------------------------------------------------------------------L-----E-DFKRLVDKI----HQ-Y-GMKAMM DIVYNH TS------PD-------------SY----L-----------------------V----KN-----------R-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------KK-------P------------------------------------------DG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PMC58021.1_Dolosicoccus_paucivorans                                               GTDVIWFLP F---------YP-----NGEVNK--K-----------------------G---T--------------------------------------------------------------------------------------------------------IG-----SPYAISNYREIDPRHGT--------------------------------------------------------------------L-----E-DFKELIKAA----HD-K-GLKVMI DIVFNH TS------PD-------------SY----L-----------------------V----KH-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------KK-------P------------------------------------------NG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SDG31851.1_Facklamia_miroungae                                                    GIDMIWFLP H---------YP-----IGMVKR--K-----------------------G---Q--------------------------------------------------------------------------------------------------------AG-----SPYAIQDYRQVHQDLGS--------------------------------------------------------------------R-----E-DFIHLIDQI----HH-A-GMKVMI DIVYNH TS------PD-------------SF----L-----------------------K----QR-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------QK-------V------------------------------------------DG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_175058779.1_Thermococcus_sp_2319x1                                             GVDFVWLMP V---------YP-----IGEEGK--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SPYAIKDYRAINPELGT--------------------------------------------------------------------F-----E-DFKKLVEKA----HR-L-GLRVMI DIVYNH TS------RD-------------SK----L-----------------------L----EE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------TV--------------------------------------------------DG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_048148786.1_Palaeococcus_ferrophilus                                           GADYVWLMP I---------HP-----IGEEGR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SPYAIRDYRSVNPELGT--------------------------------------------------------------------M-----D-DFVALVERA----HS-L-GLKVMI DVVYNH TS------RD-------------SL----L-----------------------L----RE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FL---------------------------------------------------------------------------------------------------------------------TE--------------------------------------------------DG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

CCZ46699.1_Firmicutes_bacterium_CAG129                                            GTDIIWLMP I---------HP-----IGVEGK--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----CPYANRDYRAVNPAYGT--------------------------------------------------------------------M-----E-DFEALVREI----HA-H-GMKCMI DVVYNH TS------PD-------------SV----L-----------------------Y----RE-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------RG-------P------------------------------------------DG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OVE98933.1_Companilactobacillus_bobalius                                          GTDYIWLLP I---------YP-----IGKKDR--K-----------------------G---K--------------------------------------------------------------------------------------------------------LG-----SPYSIKDYRSIDPKTGS--------------------------------------------------------------------W-----D-DFVHFSKKV----HD-M-GMKLMI DIVYNH TS------RD-------------SV----L-----------------------L----KE-----------H-P---------------------------------------------------------------G------------------------W--------------------------------------------------------------------FL---------------------------------------------------------------------------------------------------------------------RD-------S------------------------------------------MG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_230523982.1_Desemzia_sp_C1                                                     GTDYVWLLP I---------HP-----IGEVNR--K-----------------------G---D--------------------------------------------------------------------------------------------------------LG-----SPYAIKDYRFIDPTLGT--------------------------------------------------------------------E-----E-DFRHLVEEI----HK-R-GMGIIM DVVYNH TS------PD-------------SL----L-----------------------A----KE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------QD-------R------------------------------------------TG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_300788324.1_uncultured_Acetatifactor_sp.                                       GTDIIWFMP I---------QP-----TGVLNR--K-----------------------G---R--------------------------------------------------------------------------------------------------------DG-----SPYAIKDYRKVDPALGT--------------------------------------------------------------------M-----E-DFRHLTDEI----HK-R-GMQCIL DVVYNH TS------PD-------------SW----L-----------------------I----EN-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------FK---------------------------------------------------------------------------------------------------------------------RD-------A------------------------------------------QG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

ROR96918.1_Salana_multivorans                                                     GVDIVWFLP I---------HP-----SGVAGR--K-----------------------G---E--------------------------------------------------------------------------------------------------------AG-----SPYAIRDYRAVDPAYGT--------------------------------------------------------------------R-----E-EFERLVDAI----HD-R-GMLAMM DVVFNH TS------PD-------------SV----L-----------------------W----ET-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------RD-------A------------------------------------------DG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_262096796.1_Paracholeplasma_vituli                                             GMDVLYLLP I---------HP-----IGEKHR--K-----------------------G---S--------------------------------------------------------------------------------------------------------VG-----SPYSIKDYYAVNPDFGT--------------------------------------------------------------------E-----A-DFKTLIDAA----HQ-E-GLKVMI DVVFNH TS------HD-------------AI----L-----------------------L----EQ-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------RK--------------------------------------------------DG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MBW4258460.1_Methanobacterium_sp_YSL                                              GMDVLYLLP I---------HL-----IGEIHR--K-----------------------G---S--------------------------------------------------------------------------------------------------------VG-----SPYSIKDYYAVNPEFGT--------------------------------------------------------------------E-----A-DFRTLIDAA----HQ-E-GLKVMI DVVYNH TS------HD-------------AV----L-----------------------L----SQ-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------RK--------------------------------------------------DG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QLY40718.1_Hujiaoplasma_nucleasis                                                 GVDIVYLLP I---------HP-----IGKANR--K-----------------------G---Q--------------------------------------------------------------------------------------------------------LG-----SPYSISDYYGINPELGS--------------------------------------------------------------------L-----D-DFKLLIKAI----HD-L-DMKIMM DIVFNH TS------HD-------------SV----L-----------------------L----KE-----------H-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------KK--------------------------------------------------DG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OHE40447.1_Tenericutes_bacterium_GWF2_57_13                                       GADFVYLLP I---------HP-----IGVKNR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SPYSIRDYRAINPEYGT--------------------------------------------------------------------L-----A-DFQALVDDV----HA-H-GMKLMM DVVYNH TS------RD-------------SR----L-----------------------L----AE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------KN-------E------------------------------------------KG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_026399499.1_Acholeplasma_equifetale                                            GVDIVYLLP F---------HK-----IGQKDR--K-----------------------G---S--------------------------------------------------------------------------------------------------------KG-----SPYSIYDYYSIDPDYGT--------------------------------------------------------------------L-----D-DFIKLKEEI----HK-R-DMKLMI DIVFNH TS------RD-------------SI----L-----------------------T----QT-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------RN-------P------------------------------------------DG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

BEH89920.1_Turicibacter_sp_TC023                                                  GVDIVYLLP I---------HP-----IGKKDK--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----CPYSISDYRAVNPEYGT--------------------------------------------------------------------L-----E-DFVALIEAV----HE-W-DMKIMI DVVYNH TS------RD-------------SY----L-----------------------L----QH-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------KN-------A------------------------------------------EG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OHE60741.1_Treponema_sp_GWA1_62_8                                                 GFGWVYLTP I---------HP-----VGKNAR--K-----------------------G---T--------------------------------------------------------------------------------------------------------AG-----SPYAIADYRLVDPELGT--------------------------------------------------------------------L-----A-DFRSFAAAV----HD-R-GMKLMI DVVYNH TA------PD-------------SA----L-----------------------A----RA-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------FI---------------------------------------------------------------------------------------------------------------------RS-------A------------------------------------------G--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

VBB38884.1_uncultured_Spirochaetota_bacterium                                     GFRWILLTP I---------HP-----IGRTAR--K-----------------------G---G--------------------------------------------------------------------------------------------------------AG-----SPYAVSDYRAVNPGLGS--------------------------------------------------------------------I-----G-DFLDFLAEA----HA-L-GLKVLM DVVFNH CA------PD-------------SV----L-----------------------A----GE-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------FM---------------------------------------------------------------------------------------------------------------------LE-------GQEP------AAR--------------RGELETP-------APGA-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OHD80806.1_Spirochaetes_bacterium_RIFOXYC1_FULL_54_7                              GFDIIYLTP V---------HP-----VGTLAR--K-----------------------G---L--------------------------------------------------------------------------------------------------------LG-----SPYAIADYRIVDPALGG--------------------------------------------------------------------E-----E-ALDHFLAAA----HS-L-GLKVIM DMVFNH AS------PD-------------ST----L-----------------------V----IT-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FI---------------------------------------------------------------------------------------------------------------------KG-------R------------------------------------------DG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OQA78072.1_Tenericutes_bacterium_ADurb.Bin239                                     GVDILYLLP I---------HP-----IGKVAR--K-----------------------G---K--------------------------------------------------------------------------------------------------------LG-----SPYAISDYYLINPELGT--------------------------------------------------------------------L-----E-DFQVFLNIA----HS-Y-GFKIMI DIVLHH TS------PD-------------AE----L-----------------------L----KE-----------Y-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YF---------------------------------------------------------------------------------------------------------------------YK--------------------------------------------------NG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PKM90342.1_Firmicutes_bacterium_HGW-Firmicutes-10                                 GVDILYLLP I---------HP-----IGETAR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SPYSIQDYRAINPELGS--------------------------------------------------------------------I-----D-DFKLLIEEA----HK-R-GLKVMM DLVMNH TS------RD-------------HA----W-----------------------I----QT-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------LN-------K------------------------------------------EG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KAH3742584.1_Pelomyxa_schiedti                                                    DGAYIHILP C---------HP-----TGLLFR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SPYSIRSYKQLDPAIVGATVRANTNTGSTLPASSASSTVSTSASAAAVTPEVSGSVS---SAKCTTSADG---------------V-----G-KFRELVECA----HS-K-GLKIMM DVVFAH TS------RD-------------SD----V-----------------------V----V-----------HH-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------L---------SGG------IP----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KAH3743471.1_Pelomyxa_schiedti                                                    GVGILYLLP H---------NP-----PGVVGR--K-----------------------G---A--------------------------------------------------------------------------------------------------------MG-----SPYAIRDYRAVDPALIGGKNGGDFDGTGRT----------------------SG--D---PPAVHASDYG---------------M-----P-QFRRLVTTA----HA-N-KLLVII DVVFAH TS------PD-------------SV----L-----------------------A----R-----------EH-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FV---------------------------------------------------------------------------------------------------------------------RN--------SEG------KP----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

AMK53440.1_Faecalibaculum_rodentium                                               GTDILWLLP V---------QP-----SGLQDR--K-----------------------G---T--------------------------------------------------------------------------------------------------------DG-----SPYAIQDYRAIDPNQGT--------------------------------------------------------------------W-----E-DLKSLTDKA----HE-L-GMKVIV DVVYNH TS------PD-------------SV----L-----------------------V----QQ-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FF---------------------------------------------------------------------------------------------------------------------TN-------A------------------------------------------EG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KAJ8907911.1_Rhodosorus_marinus                                                   GATHIWLLP I---------HP-----IGVKNR--K-----------------------HSDAS--------------------------------------------------------------------------------------------------------LG-----CPYAIRDYRTVNPEYGS--------------------------------------------------------------------L-----E-DFQRLIKTA----HE-H-DLKVLI DCVYNH TS------PD-------------SV----L-----------------------V----KE-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------FH---------------------------------------------------------------------------------------------------------------------KN-------D------------------------------------------KG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_223695379.1_Leifsonia_poae                                                     GADILYLTP V---------QP-----IGRERR--I-----------------------G---S--------------------------------------------------------------------------------------------------------VG-----SPYAIQDYRRIDPEQGT--------------------------------------------------------------------D-----G-DFDELVTRA----HA-L-DLRVVL DIVFHH VS------PD-------------AV----L-----------------------A----QE-----------L-P---------------------------------------------------------------D------------------------A--------------------------------------------------------------------VM---------------------------------------------------------------------------------------------------------------------RD-------V------------------------------------------AA-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OQB49003.1_Firmicutes_bacterium_ADurb.Bin153                                      GADIIHLLP I---------HP-----IGLKRR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SPYAIKDYTSIDPAYGR--------------------------------------------------------------------E-----E-DLSELLRKA----HS-L-GMRVLM DIVYNH TS------PD-------------SR----L-----------------------F----SQ-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------HK--------------------------------------------------NG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OPL08713.1_Deltaproteobacterium_ML8_F1                                            GFQAIWLLP I---------HP-----IGTRNK--K-----------------------G---A--------------------------------------------------------------------------------------------------------LG-----CPYAIADYGGINPEYGT--------------------------------------------------------------------L-----G-DFRSFIHKA----HE-K-GLKVIM DVVYNH TA------YE-------------SK----L-----------------------Y----QE-----------H-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------FL---------------------------------------------------------------------------------------------------------------------KD-------A------------------------------------------RG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_053228273.1_Spirochaeta_cellobiosiphila                                        GIDTIWLLP I---------HP-----IGQKNR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----CPYSIQDYYGINPEYGR--------------------------------------------------------------------M-----A-DFEEFLSRA----HN-K-GIRVIM DIVFNH TS------YD-------------SV----L-----------------------Y----QT-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------FH---------------------------------------------------------------------------------------------------------------------CN-------D------------------------------------------KG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

CAF4711217.1_Rotaria_sp_Silwood1                                                  GIDLVWFLP I---------HP-----IGMTNR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SPYSIDDFRAVNPQYGT--------------------------------------------------------------------M-----D-DFHRLVSEI----HQ-L-GMRLMI DIVFRH TS------HD-------------CT----W-----------------------V----KD-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YA---------------------------------------------------------------------------------------------------------------------RD-------E------------------------------------------KG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

CAF1134171.1_Adineta_steineri                                                     GIDFVWLLP I---------HP-----IGLTNR--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----SPYSIDNFREINPEHGD--------------------------------------------------------------------L-----N-DFRRLISEV----HR-Q-GMRLMI DIVFRH TS------HD-------------CL----W-----------------------A----KE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------YL---------------------------------------------------------------------------------------------------------------------RD-------E------------------------------------------TG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

CAF1102446.1_Didymodactylos_carnosus                                              GVDYIWLLP I---------HP-----IGKVKR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SPYSITNYREINPEFGT--------------------------------------------------------------------L-----D-DFRDLVNAI----HD-L-KMKIML DVVFNH TA------HD-------------CE----W-----------------------I----HT-----------H-P---------------------------------------------------------------Q------------------------W--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------RD-------K------------------------------------------NG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OGO61108.1_Chloroflexi_bacterium_RBG_19FT_COMBO_47_9                              GVDVLWFMP I---------HP-----IGEVNK--K-----------------------G---S--------------------------------------------------------------------------------------------------------LG-----CPYSIRDYREINPEYGT--------------------------------------------------------------------K-----E-EFAQLIKQA----HE-M-GMKIMI DLVYNH TS------HD-------------SV----L-----------------------V----KA-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------FQ---------------------------------------------------------------------------------------------------------------------RD-------E------------------------------------------NG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MDG4518168.1_Streptococcus_suis                                                   GVDIIWLMP F---------YP-----IGIKKK--K-----------------------G---S--------------------------------------------------------------------------------------------------------FG-----SPYSIRNHKEIANEYGT--------------------------------------------------------------------I-----E-DFKKLCDAV----HE-N-GMKIII DIVFNH TA------LD-------------SD----L-----------------------V----KQ-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------KK-------P------------------------------------------NG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RAP77929.1_Paenibacillus_montanisoli                                              GVDVVWFQP F---------YP-----KGIK----------------------------D---A--------------------------------------------------------------------------------------------------------FG-----SCYCIRNFREIDPAFGT--------------------------------------------------------------------L-----E-DFRILVDRV----HE-Y-GMLCMI DIVFHH AS------KD-------------SY----L-----------------------F----EN-----------H-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------FL---------------------------------------------------------------------------------------------------------------------RG-------P------------------------------------------DG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

VDB00751.1_Olavius_algarvensis                                                    GVDIIWLLP I---------YP-----IGAEKR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SPYAISNHRAINPEFGT--------------------------------------------------------------------M-----D-DFSNFIEAA----HG-R-GLAVII DIVFNH TS------AD-------------SL----M-----------------------R----KA-----------N-P---------------------------------------------------------------N------------------------W--------------------------------------------------------------------FW---------------------------------------------------------------------------------------------------------------------KN-------S------------------------------------------NG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

ABX32406.1_Petrotoga_mobilis                                                      GADILWFMP F---------YP-----IGKVGR--K-----------------------G---T--------------------------------------------------------------------------------------------------------HG-----SPYSIKDYEEISKEIGN--------------------------------------------------------------------K-----R-DFKRLIDKA----HD-N-GLKIMI DIVFNH TA------ID-------------SK----L-----------------------A----ET-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FM---------------------------------------------------------------------------------------------------------------------KD-------Q------------------------------------------NG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_276826105.1_Galactobacillus_timonensis                                         GFDYVYLLP V---------HP-----IGEKGR--K-----------------------G---T--------------------------------------------------------------------------------------------------------YG-----SPYAIADYDAVDPDLGT--------------------------------------------------------------------M-----D-DFLDLVHAA----HA-R-GLKVMM DIVLHH SA------AD-------------HP----W-----------------------V----KK-----------H-P---------------------------------------------------------------S------------------------W--------------------------------------------------------------------YA---------------------------------------------------------------------------------------------------------------------KE-------N---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_277085470.1_Stecheria_intestinalis                                             GFDYVYLLP I---------HP-----IGIEGR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SPYAIRNYDAVDPAYGT--------------------------------------------------------------------M-----E-DFMNLIERA----HA-C-GLKVMM DIVIHH SA------CD-------------HP----W-----------------------V----KE-----------H-P---------------------------------------------------------------E------------------------F--------------------------------------------------------------------YH---------------------------------------------------------------------------------------------------------------------RD-------E------------------------------------------TG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_020225392.1_Holdemania_massiliensis                                            GFDYLYLLP I---------HP-----IGVQQR--K-----------------------G---D--------------------------------------------------------------------------------------------------------LG-----SPYAISDYWAINPEYGT--------------------------------------------------------------------L-----E-EFKLLIQAT----HD-H-HMKIMI DIVINH TA------YD-------------HP----F-----------------------T----QT-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------HK-------P------------------------------------------DG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_159519015.1_Erysipelothrix_urinaevulpis                                        GFDYLYLLP F---------HP-----NSEKGR--K-----------------------G---D--------------------------------------------------------------------------------------------------------LG-----SPYAISDYYAVDPAYGD--------------------------------------------------------------------L-----T-DLQELVESA----HN-H-GLKVMI DIVINH TG------RD-------------HR----Y-----------------------T----IE-----------N-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------HN-------E------------------------------------------KG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KXB34120.1_Aerococcus_christensenii                                               GFDYLYLLP I---------FP-----IGKKNR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SPYAIRDYMAINPELGD--------------------------------------------------------------------L-----N-SFKRLVKAC----HD-R-HMKVML DIVFNH TA------PD-------------HY----W-----------------------T----VD-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------HR-------E------------------------------------------DG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

CDA37557.1_Clostridium_sp_CAG568                                                  GVTIIQLMP F---------HP-----IGVKGR--K-----------------------G---T--------------------------------------------------------------------------------------------------------YG-----SPYAIQDYEKVTPDYGT--------------------------------------------------------------------L-----G-DLKDFVSKT----HA-L-GLKVVM DVVFNH TS------RD-------------SR----L-----------------------L----EE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------HN-------S------------------------------------------KG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QOS39137.1_Treponema_rectale                                                      GADILYLMP I---------QP-----IGVLGR--K-----------------------G---S--------------------------------------------------------------------------------------------------------KG-----SPYSIMDYNLIDEEQGS--------------------------------------------------------------------E-----D-DLIELCHLV----HQ-K-GKKIIL DMVFNH TS------RD-------------SL----L-----------------------S----KT-----------H-P---------------------------------------------------------------E------------------------Y--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------KN-------K------------------------------------------NG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

TFG82036.1_Erysipelotrichales_bacterium                                           GTDILYLMP I---------QP-----IGVKAR--K-----------------------G---T--------------------------------------------------------------------------------------------------------FG-----SPYAIKDYTGISPDLGT--------------------------------------------------------------------L-----N-DFIDLIKAT----HS-K-GMKIIL DIVFHH TA------RD-------------HH----W-----------------------V----KE-----------H-P---------------------------------------------------------------G------------------------F--------------------------------------------------------------------YF---------------------------------------------------------------------------------------------------------------------FD-------E------------------------------------------KG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RIA78466.1_Anaeroplasma_bactoclasticum                                            GVDIIQLLP V---------HP-----IGILAR--K-----------------------G---K--------------------------------------------------------------------------------------------------------VG-----SPYSIKDYRAINPDYGT--------------------------------------------------------------------M-----D-DLKELFDKA----HS-L-GLKVIM DIVFNH TS------RD-------------SI----L-----------------------T----ME-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------HK-------E------------------------------------------NG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

CDD23883.1_Firmicutes_bacterium_CAG345                                            GTDILYLMP I---------NE-----IGVICR--K-----------------------G---V--------------------------------------------------------------------------------------------------------LG-----SPYSIKDYYEINKEYGD--------------------------------------------------------------------L-----E-DLKRLISAT----HD-Q-KMKIII DIVFNH TS------RD-------------SV----L-----------------------T----KK-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FV---------------------------------------------------------------------------------------------------------------------HN-------E------------------------------------------LG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

*ACF75909.1_MGA_Thermotoga_neapolitana                                            GINTVWLMP I---------HP-----TGVEGR--K-----------------------G------------------------------------------T-----------------------------------------------------------------LG-----SPYAIRDYYEIDLLIG--------------------------------------------------------------------TK-----G-DFKKFVKRA----HE-L-NMYVLM DMVLNH AA------VD-------------NV----L-----------------------V----KK-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FL---------------------------------------------------------------------------------------------------------------------RD-------ENGN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

*AAD36717.1_MGA_Thermotoga_maritima                                               GINTVWLMP I---------HP-----TGIEGR--K-----------------------G------------------------------------------T-----------------------------------------------------------------LG-----SPYAIRDYYEIDPLIG--------------------------------------------------------------------TK-----D-DFKRFVKRA----HE-L-NMYVLM DMVLNH AA------AD-------------NV----L-----------------------V----RE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FL---------------------------------------------------------------------------------------------------------------------RD-------EKGN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

*CCC77722.1_MGA_Lactiplantibacillus_plantarum                                     GTDILWLLP I---------NP-----IGEVNR--K-----------------------G------------------------------------------T-----------------------------------------------------------------LG-----SPYAIKDYRGINPEYG--------------------------------------------------------------------TL-----A-DFKALTDRA----HE-L-GMKVML DIVYNH TS------PD-------------SV----L-----------------------A----TE-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------HD-------ADGQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_051962564.1_Mesoaciditoga_lauensis                                             GVNTVWFMP I---------HP-----TGTLNR--K-----------------------G---T--------------------------------------------------------------------------------------------------------LG-----SPYAIRDYRSIDPALGS--------------------------------------------------------------------L-----D-DFKNLVSKT----HE-M-GMKVLM DVVFNH MA------AD-------------SV----L-----------------------L----KD-----------H-P---------------------------------------------------------------D------------------------W--------------------------------------------------------------------FL---------------------------------------------------------------------------------------------------------------------RD-------G------------------------------------------NG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KUK93804.1_Thermotogales_bacterium_46_20                                          GINTVWLMP V---------HP-----VGKKNK--K-----------------------G---S--------------------------------------------------------------------------------------------------------YG-----SPYAIRDFFEIDGSLGT--------------------------------------------------------------------K-----H-DFLEMVKYA----HS-L-GMKVFM DMVMNH CA------CD-------------AA----F-----------------------A----CK-----------N-P---------------------------------------------------------------A------------------------W--------------------------------------------------------------------LL---------------------------------------------------------------------------------------------------------------------KD-------H------------------------------------------NN-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

UZN23494.1_bacterium_3DAC                                                         GVDVLYLMP F---------HP-----TGEEDR--K-----------------------G---A--------------------------------------------------------------------------------------------------------YG-----SPYAIKDYFAIDSMLGT--------------------------------------------------------------------E-----R-DLAVFISEA----HA-M-GFRVIY DAVLHH TA------TD-------------SN----I-----------------------V----RD-----------H-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------IL---------------------------------------------------------------------------------------------------------------------KD-------E------------------------------------------EG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

AVM44639.1_Victivallales_bacterium_CCUG_44730                                     GADMVYLCP V---------TL-----ADDDPRPE------------FWSDRQ-KQSGLN---N--------------------------------------------------------------------------------------------------------PK-----NIYRVGDYYAVDPEYGT--------------------------------------------------------------------D-----D-DLKSFVRTA----HG-L-GLRVLL DLVYYH CG------PS-------------AA----F-----------------------L----A-----------EH-P---------------------------------------------------------------D------------------------F--------------------------------------------------------------------AV---------------------------------------------------------------------------------------------------------------------RD--------ENG------EI--R-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

CDE85188.1_Coraliomargarita_sp_CAG312                                             GVDIVYLCP V---------VE-----ADDDMDMR------------FWSKRQ-KASKTG---N--------------------------------------------------------------------------------------------------------PK-----NPYRIKDYFKIDPQYGQ--------------------------------------------------------------------D-----A-DLKNFVDEA----HK-L-GLKVLL DLVYYH CG------PT-------------AT----M-----------------------I----K-----------EH-P---------------------------------------------------------------D------------------------F--------------------------------------------------------------------VV---------------------------------------------------------------------------------------------------------------------RD--------ENG------NVK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

EIQ00463.1_Opitutaceae_bacterium_TAV1                                             GVAVVYLTP I---------AE-----ADDDTNRD------------GWSPRQ-KDSGMD---N--------------------------------------------------------------------------------------------------------PK-----NPYRTKDFYRIDPEYGT--------------------------------------------------------------------E-----N-DLRDFVRHA----HQ-L-GLKVIL DLVFLH CG------PN-------------AV----F-----------------------L----E-----------KH-P---------------------------------------------------------------D------------------------F--------------------------------------------------------------------VQ---------------------------------------------------------------------------------------------------------------------RW-------KDDG------SIK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OGV75364.1_Lentisphaerae_bacterium_RIFOXYA12_64_32                                GIDIVYLCP I---------CL-----QDDDMDRS------------GWSPRH-HVSKSE---D--------------------------------------------------------------------------------------------------------PR-----NPYRIKDYFTVDPEYGT--------------------------------------------------------------------D-----Q-DLHDFVATA----HG-L-GLRVLL DIVFFH CG------PT-------------AV----F-----------------------L----K-----------EH-P---------------------------------------------------------------A------------------------F--------------------------------------------------------------------VQ---------------------------------------------------------------------------------------------------------------------RE--------PNG------EIK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OFY42124.1_Bacteroidetes_bacterium_GWA2_42_15                                     GATVIYLCP V---------FL-----ADDDDDQS------------TWSPRQ-KASGMN---N--------------------------------------------------------------------------------------------------------PR-----NPYRMADFYRVDPECGS--------------------------------------------------------------------D-----D-DLKGFITEC----HR-L-GLRIML DMVYLH CG------SK-------------AV----F-----------------------L----K-----------EH-L---------------------------------------------------------------D------------------------F--------------------------------------------------------------------IV---------------------------------------------------------------------------------------------------------------------RS--------EDG------NAI---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MDQ0291296.1_Oligosphaera_ethanolica                                              GVDIVYLCP V---------ML-----ADDDPRQD------------FWSGRQ-RGSGLN---N--------------------------------------------------------------------------------------------------------PR-----NPYRVKDFFAVDPEYGS--------------------------------------------------------------------A-----E-DLRRFVDEV----HR-L-GMRIIF DLVYFH CG------PT-------------AV----F-----------------------L----D-----------EH-P---------------------------------------------------------------D------------------------Y--------------------------------------------------------------------VL---------------------------------------------------------------------------------------------------------------------RD--------EHG------AMR---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OQC30811.1_Verrucomicrobia_bacterium_ADurb.Bin070                                 GTDIIYLCP V---------AT-----ADRGTDPV------------YWSARQ-KQSRLG---N--------------------------------------------------------------------------------------------------------PC-----NPYRIADYFGVDPEYGS--------------------------------------------------------------------E-----Q-DLKEFVAAA----HA-L-GMKVLF DVVYYH CG------PN-------------AV----F-----------------------L----K-----------DQ-P---------------------------------------------------------------E------------------------W--------------------------------------------------------------------AL---------------------------------------------------------------------------------------------------------------------RN--------ADG------SFQ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PWL66745.1_Verrucomicrobiota_bacterium                                            GVKIIQLCP V---------AL-----ADGDADKN------------FWSGRQ-REFGL----N--------------------------------------------------------------------------------------------------------PK-----NPYRQKDYFKIDPEYGS--------------------------------------------------------------------P-----R-DLKDFVSEA----HA-L-GMKVVY DIVYFH CG------PK-------------AE----L-----------------------I----G-----------EH-P---------------------------------------------------------------D------------------------F--------------------------------------------------------------------VR---------------------------------------------------------------------------------------------------------------------RN--------RDG------SVK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OHE78978.1_Verrucomicrobia_bacterium_GWF2_62_7                                    GVNIIYLSP V---------CL-----QDADMRQE------------FWSPRQ-KASGAN---N--------------------------------------------------------------------------------------------------------PR-----NPYRIKDYNRVDPEFGS--------------------------------------------------------------------E-----A-DLRTFIATA----HK-L-GLRVLM DMVYMH SG------PT-------------CV----L-----------------------M----K-----------RP-----------------------------------------------------------------E------------------------C--------------------------------------------------------------------YQ---------------------------------------------------------------------------------------------------------------------QD--------AVG------KVL---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

EIQ01573.1_Opitutaceae_bacterium_TAV1                                             GANTVQLPP L---------TL-----PSTDTRDE------------FFSPRT-RQSRAG---H--------------------------------------------------------------------------------------------------------YK-----NPYRVADYETIDHDYGT--------------------------------------------------------------------E-----A-DLRAFVRTA----HD-H-GLRVLL DVVFYH TG------PD-------------CV----L-----------------------L----C------------H-D---------------------------------------------------------------D------------------------F--------------------------------------------------------------------YL---------------------------------------------------------------------------------------------------------------------RA--------PDG------RPL---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PYV47674.1_Acidobacteriota_bacterium                                              GATIVYLGP I---------AK-----RSADPN----------------------------------------------------------------------------------------------------------------------------------------A-----SPYSIADYNAIDPEAGS--------------------------------------------------------------------D-----Q-DLHDLVAEA----HK-L-HLKVML DVVYYH TA------PD-------------NI----M-----------------------M----Q-----------KD-P---------------------------------------------------------------S------------------------F--------------------------------------------------------------------FV---------------------------------------------------------------------------------------------------------------------KT--------DDG------KIA---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_38_HYPO_ABQ05620.1_Flavobacterium_johnsoniae                                 GVTHIWYTG V---------PH-----HALV---------------------------------RDYTAYGISNDDPEV-V--K---G--------------R-----------------------------------------------------------------AG-----SPYAVKDYYNVNPDLA--------------------------------------------------------------------VNPANRLQ-EFEDLIART----HK-A-GLKLLI DIVPNH IA------RK-------------YE----G-----------------------K----NNPEGVK------------------------------------------------------------------------D------------------------F--------------------------------------------------------------------GA---------------------------------------------------------------------------------------------------------------------DD-------DITV------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_38_AGLU_ABD79820.1_Saccharophagus_degradans                                  GVSHVWYTG V---------LH-----HALI---------------------------------ADYTEYGLTNDDPDV-V--K---G--------------R-----------------------------------------------------------------AG-----SPYAVKDYYNVNPDLA--------------------------------------------------------------------VNPAKRME-EFEQLIART----HA-H-GLKVVI DIVPNH VA------RA-------------YQ----S-----------------------T----NAPQGVE------------------------------------------------------------------------D------------------------F--------------------------------------------------------------------GA---------------------------------------------------------------------------------------------------------------------SD-------DTSV------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_38_AGLU_ALJ62728.1_Bacteroides_cellulosilyticus                              GATHIWYTG I---------IE-----HATQ---------------------------------TDYRRYNIRPDHPAI-V--K---G--------------K-----------------------------------------------------------------AG-----SPYAIKDYYDVDPDLA--------------------------------------------------------------------NDVQERMK-EFENLVQRT----HR-S-GLKVII DFVPNH VA------RQ-------------YH----S-----------------------D----AQPDGTS------------------------------------------------------------------------Q------------------------L--------------------------------------------------------------------GA---------------------------------------------------------------------------------------------------------------------ND-------DPNY------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_049993719.1_Halapricum_salinum                                                 NIDVIWFTP V---------VP-----AESSNWKPQAY--LDG------DERS-RFKFVG---G--------------------------------------------------------------------------------------------------------GP-----HGYDALSYTQIAEDLTSEYSIQDYYDEPW---------------------PYEEGYDPDNNVREDARAS---------------AL-----E-EFRSFVEEA----HS-R-DIKVCF DFVINH CG------RH-------------HE----M-----------------------F----QN---TIGAEGDFT-P----E-GWTYSSIESWN------E-D-------------SK----------------YF----D------------------------W--------------------------------------------------------------------FN---------------------------------------------------------------------------------------------------------------------RT-------TSPN------ST------------D--DGTVVDP----------A-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QCC51754.1_Halapricum_salinum                                                     GVDVIWFTP V---------VP-----GESSNWKPQKYKRMQDNPDPDVDPIL-DFKYSG---G--------------------------------------------------------------------------------------------------------GP-----HGYDALSYFQVAEDLGSQYSIEDYYDDPQ--------------------------------TRQAAREN---------------AM-----A-EYKEFIQAA----ND-R-GIKVCF DLVINH CG------RH-------------HE----F-----------------------F----QD---TIETKG----P----R-TWAYRDVDAWADGQSGRR-Y-------------SK----------------YF----D------------------------W--------------------------------------------------------------------FD---------------------------------------------------------------------------------------------------------------------RM-------DAPI------TR------------DS-DGYVIEV----------A-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MUV89328.1_Halapricum_sp_CBA1109                                                  NIDVIWFTP I---------VP-----SESANWKPQNADAWDG------EGGN-RYRFSG---G--------------------------------------------------------------------------------------------------------GP-----HGYDALSYYQIAEDLGSEVSFEEYSDEPW---------------------PWEDGYDPENNLREQARQN---------------AM-----E-EFQSFMETA----HEEY-DIKICF DFVINH GG------RH-------------HP----F-----------------------F----QD---TIETLLDSR-G----P-SYTYKDIGEYN------R-D-------------SK----------------YF----D------------------------W--------------------------------------------------------------------FA---------------------------------------------------------------------------------------------------------------------RQ-------DEPL------SY---------------DGGVSDP----------A-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_138006871.1_Halalkalirubrum_salinum                                            GIDVVWLTP I---------HP-----AVSAERE-----------------------FPG---G--------------------------------------------------------------------------------------------------------GP-----HGYDITNYFDVADDLVPEG------------------------------------------------EE---------------GL-----A-AYEAFVDAC----HD-H-DIKVCL DVVINH CG------RT-------------LP----K-----------------------F----QD---TIEHQTDEP-------EFW--PIVEAWD------E-E-------------SP----------------YF----D------------------------W--------------------------------------------------------------------FD---------------------------------------------------------------------------------------------------------------------RL-------DVPF--------------------E-HDGETLEV----------A-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MUV89327.1_Halapricum_sp_CBA1109                                                  GVDVVWLTP V---------VP-----SEGPQWRQP---------------ED-GVTFLG---G--------------------------------------------------------------------------------------------------------GP-----HGYSALSYFEVAPDLGTEG----------------------------------------------TAEN---------------AM-----A-EYEAFIDAC----HE-Q-DIKVCF DFVINH CG------RH-------------HP----F-----------------------F----QD---TIAQQGDEP-P----NSDLTYPAVNEWN------R-S-------------SK----------------YF----D------------------------W--------------------------------------------------------------------FD---------------------------------------------------------------------------------------------------------------------RI-------DAED------RY------------EEGSNELVEV----------A-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QSG09447.1_Halapricum_desulfuricans                                               GVDVVWLTP I---------VP-----AWSPEID-----------------------TPP---G--------------------------------------------------------------------------------------------------------GP-----HGYSTADYFDVADDLG--------------------------------------------------------------------TL-----A-DFEAFVDAC----HE-A-DIRVCF DLVVNH CG------WT-------------ND----H-----------------------W----QD---TIAELGDQP------EDPYAFPDVEAWD------T-D-------------SP----------------YF----D------------------------W--------------------------------------------------------------------FD---------------------------------------------------------------------------------------------------------------------RQ-------TTPS--------------------E------EDA----------A-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_256393162.1_Natronoarchaeum_rubrum                                             GIDAVWLTP I---------YP-----SVSSSKE-----------------------LAG---G--------------------------------------------------------------------------------------------------------GP-----HGYDATDYMSVASDLG--------------------------------------------------------------------TV-----E-EYKAFIEEC----NA-N-DIKVVF DMVINH AG------RD-------------HP----Y-----------------------F----QD---TIASKGDEV-----PAESWEFLPVEEWN------Q-D-------------SK----------------YF----D------------------------W--------------------------------------------------------------------FD---------------------------------------------------------------------------------------------------------------------RM-------DAPI--------------------TGPDGGVVDP----------A-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QSG01523.1_Natranaeroarchaeum_sulfidigenes                                        GVDVVWLTP V---------VP-----SVSGAMD-----------------------LSG---G--------------------------------------------------------------------------------------------------------GP-----HGYDTLDYFDVAPDLTPSG------------------------------------------------TT---------------PI-----E-AYRQFIEAC----HD-R-DIRVLF DLVANH CG------RD-------------HE----F-----------------------F----QA---SIEEATDRA-------GKW--PHVESWD------D-E-------------SK----------------YY----D------------------------W--------------------------------------------------------------------FH---------------------------------------------------------------------------------------------------------------------RV-------HQSR--------------------YDGAGEQVEP----------E-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MDG5757732.1_Natronococcus_sp_A-GB1                                               GIDAVWLTP V---------VP-----SVSSQMQN-------------------DGHIVG---G--------------------------------------------------------------------------------------------------------GP-----HGYDTIDYFDVAPDLAPDD------------------------------------------------KT---------------PL-----E-AYREFVDAC----HE-R-DIRVVF DTVINH AG------RF-------------NG----L-----------------------F----QE---TIAEKEGDV-----EDTWWDFPRVTEWD------E-D-------------SP----------------YF----D------------------------W--------------------------------------------------------------------FD---------------------------------------------------------------------------------------------------------------------RV-------EADR------IAD-G-------HSYFDDGTVLEP----------S-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QSG01730.1_Natranaeroarchaeum_sulfidigenes                                        GVDVLWITP V---------VP-----ATSVERQFAYLDGFDLEDGMGI-DPD-EQHLSG---G--------------------------------------------------------------------------------------------------------GP-----HGYDTTDYTGISQDLSPEW----------------------------------------------EREH---------------AL-----E-LYEEFIEEC----HE-H-DIKVLF DIVINH AG------RT-------------HP----Q-----------------------F----QE---TIAETE----------EADPWPVVSEWD------E-E-------------SP----------------YF----D------------------------W--------------------------------------------------------------------WD---------------------------------------------------------------------------------------------------------------------RA-------DVEL--------------------VDEDGNLLED----------E-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_254808009.1_Natronosalvus_amylolyticus                                         GVDAIWLTP T---------VP-----ATSVERQLD-------------------GELSG---G--------------------------------------------------------------------------------------------------------GP-----HGYDTADYTGVSEDLVPDG------------------------------------------------ED---------------PL-----E-VYRRFVNEC----HD-R-NIKVVF DIVINH AG------RT-------------NP----L-----------------------F----ED---TIGERA---------DGPGPWDTVTEWD------E-D-------------HR----------------AF----D------------------------W--------------------------------------------------------------------WD---------------------------------------------------------------------------------------------------------------------RA-------EVPR--------------------RNEDGELLEA----------E-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_256307440.1_Halobellus_litoreus                                                GVDVVWLTP V---------VP-----AASPGQ-----------------------KYPH---G--------------------------------------------------------------------------------------------------------GP-----HGYGTSDYFGIAPDLVPPG------------------------------------------------TD---------------PV-----E-AFGAFVDAC----HE-R-GIRVVF DLVVSH AG------VE-------------FD----A-----------------------F----TA---PVAWSTGGS-P---SDGDLDRFRILRWD------E-D-------------AR----------------TF----D------------------------W--------------------------------------------------------------------WD---------------------------------------------------------------------------------------------------------------------RA-------AVPR--------------------FARDGRVREA----------A-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QSG04317.1_Natranaeroarchaeum_sulfidigenes                                        GVDAVWLTP V---------VP-----AESVDKMFQEQNLSN---------WP-GDQPAG---G--------------------------------------------------------------------------------------------------------GP-----HGYDTNDYFGIAEDLAPEG------------------------------------------------KE---------------PI-----E-AYKEFVDEC----HE-R-DIKVCF DLVINH AG------RG-------------HP----Y-----------------------F----QD---TIADQDEER-SQALIDAEFEYPSVNEWD------E-D-------------SK----------------YF----D------------------------W--------------------------------------------------------------------WD---------------------------------------------------------------------------------------------------------------------RV-------EAAS------TVD-G-------LQEDPTAEIADP----------A-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QCC50410.1_Halapricum_salinum                                                     GVDIVWLTP I---------VE-----ATS-HQED----------------------NPP---G--------------------------------------------------------------------------------------------------------GP-----HGYDTTNYFQTTDALG--------------------------------------------------------------------SV-----E-AYEAFIDAC----HA-Q-DIKVCF DLVINH TD------AQ-------------HP----F-----------------------F----AD---ADAN------G-----------------------E-S-------------SK----------------YY----E------------------------W--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------RL-------A-------------------------------------------D-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_254279402.1_Halomicroarcula_marina                                             GVDAVWLTP I---------VA-----ATS---TDP--------------------GYGG---G--------------------------------------------------------------------------------------------------------GH-----HGYDTENYFETASDLG--------------------------------------------------------------------TL-----A-EYESFVRAC----HD-N-GLKVVF DLVGNH VS------DQ-------------HD----L-----------------------Y----RN---GAA-------------------------------T-D-------------DP----------------YG----D------------------------W--------------------------------------------------------------------FK---------------------------------------------------------------------------------------------------------------------RD-------AN--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

ELY98223.1_Natrialba_chahannaoensis                                               GVDVLWLTP M---------LE-----TDRGFGTP----------------------DSQ---G--------------------------------------------------------------------------------------------------------GP-----HGYHTDDYLRVDPDLG--------------------------------------------------------------------TM-----A-DFEALVDAC----HD-H-DIRVVF DLVINH TG------DT-------------HP----F-----------------------Y----EA---AVDD---SH-P-----------------------E-H-------------ER----------------YR----D------------------------W--------------------------------------------------------------------YR---------------------------------------------------------------------------------------------------------------------WK-------NFA-----------------------------------------E-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_256392141.1_Natronoarchaeum_rubrum                                             GADVLWMTP F---------VS-----TDRGYGTP----------------------ESQ---G--------------------------------------------------------------------------------------------------------GP-----HGYHTTDYFEVDPDLG--------------------------------------------------------------------TM-----E-DLEALVDAA----HE-R-DIRVVF DLVINH TA------DT-------------HP----F-----------------------F----QT---ANRT---GR-E-----------------------G-H-------------EK----------------YK----D------------------------W--------------------------------------------------------------------YR---------------------------------------------------------------------------------------------------------------------WD-------DFE-----------------------------------------T-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SNZ15029.1_Natronoarchaeum_philippinense                                          GVDALWLTP F---------VD-----AYSSFGTD----------------------DDM---G--------------------------------------------------------------------------------------------------------GP-----HGYDALDYFSVDPELG--------------------------------------------------------------------TM-----A-DFEAFVDAC----HE-R-DIKVVF DLVVNH TS------IR-------------HE----F-----------------------F----QA---ASDP---DH-E-----------------------D-H-------------ER----------------YR----D------------------------W--------------------------------------------------------------------YR---------------------------------------------------------------------------------------------------------------------WE-------DED-----------------------------------------E-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RKD95873.1_Halopiger_aswanensis                                                   GVDAVWMTP F---------LE-----TDRGFGTP----------------------PEE---G--------------------------------------------------------------------------------------------------------GP-----HGYHISDYFATDPDLG--------------------------------------------------------------------SL-----E-EFEALVEAC----HE-R-DIKVIF DLVINH TA------DS-------------HP----F-----------------------F----QA---ATDP---DH-P-----------------------E-H-------------EK----------------YA----D------------------------W--------------------------------------------------------------------YR---------------------------------------------------------------------------------------------------------------------WT-------DRE-----------------------------------------A-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_256390983.1_Natronoarchaeum_rubrum                                             GVDALWMTP I---------HP-----AFA----TD--------------------ERSD---G--------------------------------------------------------------------------------------------------------FV-----HGYNITDHGTVDPGLG--------------------------------------------------------------------TM-----A-EFESFVETC----HE-N-DIRVVF DLVLNH TA------DG------------------------------------------------------------EH-P-----------------------N-H-------------DE----------------AA----D------------------------W--------------------------------------------------------------------YR---------------------------------------------------------------------------------------------------------------------WQ-------AQ--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

*QIB80089.1_AAMY_Haloferax_alexandrinus                                           GIDCLWLTP V---------LQ-----NDH------------------------------------------------------------------------------------------------------------------------------------------AP-----HGYNIVDFYSIAEDLG--------------------------------------------------------------------TR-----E-DYERFVEAA----HD-R-GMKVLF DLVLNH SA------RD-------------HP----F-----------------------F----ED---AYKN------------------------------P-D-------------SE----------------YY----D------------------------W--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------WR-------ED--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

ELZ98706.1_Haloferax_mucosum                                                      GVDCLWLTP V---------LQ-----NDH------------------------------------------------------------------------------------------------------------------------------------------AP-----HGYNIVDFYAIADDLG--------------------------------------------------------------------TR-----E-DYERFVEAA----HD-R-GMKVLF DLVLNH SA------RE-------------HP----F-----------------------F----KD---AYKN------------------------------P-D-------------SD----------------YY----D------------------------W--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------WQ-------DD--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

ELZ35579.1_Halorubrum_tebenquichense                                              GVDTLWLTP V---------LG-----HDG------------------------------------------------------------------------------------------------------------------------------------------KP-----HGYNIVDFFDTADDLG--------------------------------------------------------------------DR-----E-DFEALVETA----HD-H-GLRVLF DFVANH TA------RD-------------HE----W-----------------------F----RD---AYRN------------------------------P-D-------------SP----------------YR----D------------------------R--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------WQ-------ES--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_267643473.1_Haloarchaeobius_amylolyticus                                       GLDTIWLTP V---------LQ-----HD----------------------------------G--------------------------------------------------------------------------------------------------------WA-----HGYNITDFTSIAEDLG--------------------------------------------------------------------TR-----E-DFESFVDTC----HE-H-GVNVLF DLVLNH SA------RE-------------HP----Y-----------------------F----QQ---AQD-------------------------------P-A-------------DP----------------YH----D------------------------W--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------WD-------EEG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

AWB27109.1_Halococcoides_cellulosivorans                                          GVDTLWLTP V---------LE-----NDH------------------------------------------------------------------------------------------------------------------------------------------AP-----HGYNITDFFAIAEDLG--------------------------------------------------------------------TR-----E-DYERLIEAA----HE-R-DLRVLF DLVCNH TA------RD-------------HP----Y-----------------------Y----QA---AVGD------------------------------P-D-------------SA----------------HH----E------------------------F--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------WR-------GP--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

PSQ08025.1_Halobacteriales_archaeon_QS_6_71_20                                    GVDTLWLTP V---------LQ-----HD----------------------------------G--------------------------------------------------------------------------------------------------------AP-----HGYNITDFFSVAADLG--------------------------------------------------------------------GR-----E-AYEALVEAA----HD-R-GMSVLF DLVCNH SA------RD-------------HP----R-----------------------F----RD---AYGN------------------------------P-D-------------SE----------------YR----S------------------------W--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------WQ-------ES--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

*BAM75337.1_AAMY_Haloarcula_japonica                                              GVDAIWLTP V---------LQ-----NDH------------------------------------------------------------------------------------------------------------------------------------------AP-----HGYNITDFFEIASDLG--------------------------------------------------------------------TR-----A-DYERFIEAA----HD-R-GFKVLF DLVCNH SA------RT-------------HP----Y-----------------------F----ES---AVEG------------------------------P-D-------------AD----------------YR----E------------------------W--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------WR-------SD--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QSG15657.1_Halapricum_desulfuricans                                               GLNTLWFTP V---------LQ-----ND----------------------------------D--------------------------------------------------------------------------------------------------------FD-----HGYNITDFYSIADDLG--------------------------------------------------------------------GE-----E-EFQRLVEEA----HE-R-DMKVLF DLVLNH SA------RE-------------HE----F-----------------------Y----QR---AIG-------------------------------G-D-------------PE----------------YR----D------------------------W--------------------------------------------------------------------YD---------------------------------------------------------------------------------------------------------------------WQ-------DEE-----------------------------------------N-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_254808560.1_Natronosalvus_amylolyticus                                         GVDCIWLTP V---------LQ-----HD----------------------------------G--------------------------------------------------------------------------------------------------------FP-----HGYNITDFFAIADDLG--------------------------------------------------------------------TR-----A-AFEAFVDAC----HD-H-DIRVLF DLVLNH SA------RD-------------HE----Y-----------------------Y----KR---ALE-------------------------------G-D-------------PA----------------YR----D------------------------W--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------WE-------DEA-----------------------------------------T-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

ESS08848.1_uncultured_archaeon_A07HN63                                            SVDVLWLTP I---------LA-----SP-------------------------------------------------------------------------------------------------------------------------------------------TD-----HGYHITDYFTTADDLG--------------------------------------------------------------------DR-----A-AFESLVERC----HE-A-GIRVVF DLVINH TS------RD-------------HP----A-----------------------F----QL---HSA-------------------------------G-V-------------EG----------------YA----D------------------------H--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------RV-------PRDR------DGT-G------------------------IDWAGE-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_227229223.1_Salinirubrum_litoreum                                              HVDAVWLTP V---------VA-----SP-------------------------------------------------------------------------------------------------------------------------------------------TR-----HGYHVTDYFDTAADLG--------------------------------------------------------------------SR-----A-EFESFVAAC----HD-H-DIQVIF DLVVNH TS------RD-------------HP----A-----------------------F----QL---HSA-------------------------------G-V-------------PN----------------YE----N------------------------L--------------------------------------------------------------------YD---------------------------------------------------------------------------------------------------------------------RV-------DETP------FAP---------------NGATVPSEDRDPDWAGP-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MXR40679.1_Halobaculum_saliterrae                                                 HVDVLWLTP V---------LQ-----SP-------------------------------------------------------------------------------------------------------------------------------------------TT-----HGYHITDFSRTADDLG--------------------------------------------------------------------TR-----A-EFESLVETC----HD-H-GIRVVF DLVINH TS------RD-------------HP----A-----------------------F----QL---HSA-------------------------------G-V-------------DA----------------FA----E------------------------Q--------------------------------------------------------------------YP---------------------------------------------------------------------------------------------------------------------RR-------PAAE------NP-------------------------SDVEWAGE-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

ELZ34269.1_Halorubrum_terrestre                                                   GVDALWLTP V---------LA-----SP-------------------------------------------------------------------------------------------------------------------------------------------TE-----HGYHVTDYYDTASDLG--------------------------------------------------------------------SR-----E-AFASLVDAC----HD-A-GIRVVF DLVINH TS------RD-------------HP----A-----------------------F----QL---HSA-------------------------------G-V-------------EA----------------YA----D------------------------H--------------------------------------------------------------------YR---------------------------------------------------------------------------------------------------------------------RT-------DAAA------DVT-G-------I--------------DWAELDGG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_252700766.1_Natronosalvus_vescus                                               GVDCLWLTP I---------IE-----SP-------------------------------------------------------------------------------------------------------------------------------------------TT-----HGYHTTDYFDTASDLG--------------------------------------------------------------------SR-----E-AFESFVDRC----HE-A-GIKVVF DLVINH TA------RE-------------HA----H-----------------------F----DL---SAA-------------------------------G-V-------------EG----------------YA----D------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------WE-------SLAG------SHL-S-------EPDLEGGRDADGPPHRYLPDDGT-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SNZ12752.1_Natronoarchaeum_philippinense                                          GVDALWMTP I---------VE-----AYSPTVYTD--------------------GWEW---G--------------------------------------------------------------------------------------------------------GP-----HGYDTLDYFDTASDLG--------------------------------------------------------------------TV-----E-EFESLVETC----HD-H-GVKVIF DLVINH TS------RH-------------HP----A-----------------------S----QF---ADA-------------------------------G-M-------------AE----------------YR----E------------------------W--------------------------------------------------------------------YG---------------------------------------------------------------------------------------------------------------------FE-------D---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KTG11576.1_Haloprofundus_marisrubri                                               GVDCIWLTP V---------LQ-----SP-------------------------------------------------------------------------------------------------------------------------------------------TT-----HGYHITNFFEMADDLG--------------------------------------------------------------------TR-----A-EFESFVDAA----HD-R-GMTVMF DLVINH SD------RE-------------HP----F-----------------------F----QM---SAA-------------------------------D-V-------------PE----------------YR----D------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------WE-------ERAD------AFT-P-------AE--------EPSSRSRGPGESD-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_254272790.1_Halomicroarcula_marina                                             GADAVWLTP I---------LD-----AHS-HRDE----------------------TQP---G--------------------------------------------------------------------------------------------------------GP-----HGYDVIDYFETADALG--------------------------------------------------------------------SR-----A-QFESFVDAC----HE-R-GIKVIF DLVVNH TA------RE-------------HP----Y-----------------------F----QS---ATGGE-------------------------------D-------------AP----------------FR----D------------------------W--------------------------------------------------------------------YR---------------------------------------------------------------------------------------------------------------------WE-------GGD-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QCC50471.1_Halapricum_salinum                                                     GVDALWLTP M---------LE-----SHS-HSNP----------------------GVP---G--------------------------------------------------------------------------------------------------------GP-----HGYDIKDYFEAADALG--------------------------------------------------------------------SN-----E-DYQSLVDAC----HE-R-DIKVIF DMVINH TA------RE-------------HP----Y-----------------------F----QA---AKIGTGTDD-A-----------------------G-Q-------------EF----------------YR----Q------------------------L--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------WE-------FGS-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GBD94596.1_bacterium_BMS3Abin05                                                   GINTIWLMP I---------FE-----S--PT-----------------------------------------------------------------------------------------------------------------------------------------R-----HGYNPTNFRKVLAEYG--------------------------------------------------------------------TN-----A-DLLDLVKAA----HK-K-NIRIML DFIANH TS------DQ-------------HP----Y-----------------------F----KT---AY-WN-----------------------------T-H-------------SM----------------FR----D------------------------W--------------------------------------------------------------------FI---------------------------------------------------------------------------------------------------------------------WH-------G-------------------------------------------R-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OQX94954.1_candidate_division_KSB1_bacterium_4572_119                             GINCIWLMP I---------NE-----S--PT-----------------------------------------------------------------------------------------------------------------------------------------S-----HGYGPSDFFRIETDYG--------------------------------------------------------------------SM-----E-DFQKLIGVA----RE-A-GIKVLL DFIANH SS------DQ-------------HP----Y-----------------------F----RS---AF-NN-----------------------------P-F-------------SA----------------FR----D------------------------W--------------------------------------------------------------------YH---------------------------------------------------------------------------------------------------------------------WK-------KP-D------Q-----------------------------NKNEF-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

APF20939.1_Caldithrix_abyssi                                                      GVDAIWLLP V---------YD-----G--PT-----------------------------------------------------------------------------------------------------------------------------------------E-----HGYAPTSLFTIEKDYG--------------------------------------------------------------------SL-----N-DYRQLIAEA----HR-L-GIKVIF DFIANH LS------DQ-------------HR----F-----------------------V----KA---AA-EN-----------------------------Q-K-------------SP----------------LR----S------------------------W--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------WK-------S-------------------------------------------D-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GBE26813.1_bacterium_BMS3Bbin03                                                   GITAIWFMP I---------NP-----G--PT-----------------------------------------------------------------------------------------------------------------------------------------M-----HGYAITDYYGINPDYG--------------------------------------------------------------------TK-----S-DFRKLIKEA----HK-R-GIKIIM DHVIQH TS------SL-------------HP----F-----------------------M----LD---AFAFG-----------------------------T-D-------------SP----------------FH----N------------------------F--------------------------------------------------------------------YM-----------------------------------------------------------------------------------------------------------------------------------------------------------------------WNPD-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

UCE20242.1_Gemmatimonadota_bacterium                                              GATAIWLMP I---------NE-----G--PS-----------------------------------------------------------------------------------------------------------------------------------------D-----HGYAVNDYLAIEADYG--------------------------------------------------------------------TM-----D-DFVAFIETA----HD-L-GLRVII DHVVNH SS------ID-------------HA----F-----------------------F----QD---MARFR-----------------------------Q-H-------------SF----------------YY----D------------------------F--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------RR-------EELG------G-----------------------------TLSPN-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_3_GPMT_CCP44085.1_Mycobacterium_tuberculosis                                 GFDVVYLPP I---------HP-----IGKV------------------------------------------------HR--K---GRNNSPTAAPTDVGSP-----------------------------------------------------------------WA-----IGSDEGGHDTVHPSLG--------------------------------------------------------------------TI-----D-DFDDFVSAA----RD-L-GMEVAL DLALQC -A------PD-------------HP----W-----------------------A----RE-----------------------------------------------------------------------HR----Q------------------------W--------------------------------------------------------------------FT---------------------------------------------------------------------------------------------------------------------EL-------PDGT-I----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_3_GPMT_EHI11807.1_Mycolicibacterium_thermoresistibile                        GFDVVYLPP I---------HP-----IGKV------------------------------------------------HR--K---GRNNSVTAAPGDVGSP-----------------------------------------------------------------WA-----IGSDEGGHDAVHPQLG--------------------------------------------------------------------TI-----E-DFDEFVASA----RD-L-GLEVAL DLALQC -A------PD-------------HP----W-----------------------A----RE-----------------------------------------------------------------------HP----E------------------------W--------------------------------------------------------------------FT---------------------------------------------------------------------------------------------------------------------VL-------PDGS-I----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_3_GPMT_CAA04600.1_Streptomyces_coelicolor                                    GFDVVYLPP I---------HP-----IGTT------------------------------------------------HR--K---GRNNTLSATGDDVGVP-----------------------------------------------------------------WA-----IGSPEGGHDSIHPALG--------------------------------------------------------------------TL-----D-DFDHFVTEA----GK-L-GLEIAL DFALQC -S------PD-------------HP----W-----------------------V----HK-----------------------------------------------------------------------HP----E------------------------W--------------------------------------------------------------------FH---------------------------------------------------------------------------------------------------------------------HR-------PDGT-I----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_25_GDE_AAB41040.1_Homo_sapiens                                               GYNMIHFTP L---------QT-----LG-L-----------------------------------------------------------------------------------------------------------------------------------------SR-----SCYSLANQLELNPDFS-----------------------------------------------------RP-------------NRKYTWND--VGQLVEKL----KK-EWNVICIT DVVYNH TA------AN-------------SK----W-----------------------I----QE-----------------------------------------------------------------------HP----E------------------------C--------------------------------------------------------------------AY---------------------------------------------------------------------------------------------------------------------NL-------VNSP-----------------------------------------HLKPAWVLDRALWRFSCDVAEGKYKEKGIPALIENDHHMNSIRKIIWEDIFPKLKLWEFFQVDVNKAVEQFRRLLTQENRRVTKSDPN----QHLT-I----IQDPEYRRFGCTVDMNIALTTFIPHDKGPAAIEECCNWFHKRMEELNSEK--------HRLINYHQEQAVNCLLGNVFYERLAGHGPKLGPVTRKHPLVTRYFTFPFEEIDFSMEESMIHLPNKACFLMAHNGW 

GH13_25_GDE_AAA16364.1_Oryctolagus_cuniculus                                      GYNMIHFTP L---------QT-----LG-L-----------------------------------------------------------------------------------------------------------------------------------------SR-----SCYSLADQLELNPDFS-----------------------------------------------------RP-------------HKKYTWSD--VGQLVEKL----KR-EWNVLCIT DVVYNH TA------AN-------------SK----W-----------------------I----QE-----------------------------------------------------------------------HP----E------------------------C--------------------------------------------------------------------AY---------------------------------------------------------------------------------------------------------------------NL-------VNSP-----------------------------------------HLKPAWVLDRALWHFSCDVAEGKYKNRGVPALIENDHHLNCIRKVIWEDIFPKLHLWEFFQVDVYKAVEKFRGLLTQETWRVIKSDPK----QHLK-I----IQDPEYRRFGCTVDMNIALATFIPHDNGPAAIEECCNWFRKRIEELNSEK--------HQLMNYHQEQAVNCLLGNVFYERLAGHGPKLGPVTRKYPLVTRYFTFPFEEMPVSTEETMIHLPNKACFFMAHNGW 

GH13_25_GDE_CAG59721.1_Candida_glabrata                                           KYNMIHFTP L---------QH-----RG-E-----------------------------------------------------------------------------------------------------------------------------------------SN-----SPYSIYDQLEFDPTVF-----------------------------------------------------KS-------------EK-----E--VADMVERL----RT-EHNILSLT DIVFNH TA------NN-------------SQ----W-----------------------L----LD-----------------------------------------------------------------------HP----E------------------------A--------------------------------------------------------------------GY---------------------------------------------------------------------------------------------------------------------NH-------KTSP-----------------------------------------HLISAIELDKKLLDFSEQMEAL-----GYPVDLKTVDDLIKVMDGIKEHVIGELKLWEFYVVDVKQTVSELREKWGNSKSWSDDNIPSKDDSTNLAQFVRDNATEPGFGSLGERGSNKINIDKFAAILKKL-----HSEDYNNGIEELATKILNDINLPFYKEYDDDINEVLEQLFNRIKYLRIDDHGPKQGPITKKLPLSEPYFTRFK-------------AKDGEEYALANNGW 

GH13_12_GDGE_AAN00098.1_Streptococcus_agalactiae                                  GVTHIQLLP V---------LS-----YFYV------------------------------------------------NEMDK-SRS---------------------------------------------------TAYTS--------------------SDNNYN-----WGYDPQSYFALSGMYS-----------------------------------------------------EKPKDP------SARIA-----E--LKQLIHDI----HK-R-GMGVIL DVVYNH TA------KT--------------Y----L-----------------------F----ED---IE------------------------------------------------------------------------P------------------------N--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------HF-------MNED------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_12_PUL_CAD32942.1_Streptococcus_pyogenes                                     GVTHVQLLP V---------LS-----YFYA------------------------------------------------NELDK-TRS---------------------------------------------------TAYTS--------------------SDNNYN-----WGYDPQHYFALSGMYS-----------------------------------------------------ANPNDP------ALRIA-----E--LKNLVNEI----HK-R-GMGVIF DVVYNH TA------RT--------------Y----L-----------------------F----ED---LE------------------------------------------------------------------------P------------------------N--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------HF-------MNAD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_12_PUL_AAK74446.1_Streptococcus_pneumoniae                                   GVTHIQLLP V---------LS-----YYFV------------------------------------------------NELKNHERL---------------------------------------------------SDYAS--------------------SNSNYN-----WGYDPQNYFSLTGMYS-----------------------------------------------------SDPKNP------EKRIA-----E--FKNLINEI----HK-R-GMGAIL DVVYNH TA------KV--------------D----L-----------------------F----ED---LE------------------------------------------------------------------------P------------------------N--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------HF-------MDAD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_13_LDE_AAD04189.1_Hordeum_vulgare                                            GLTHVHLLP S---------FH-----FAGV------------------------------------------------DDIKSNWKF-----VDECELATFPP----------G-----------------SDMQQAAVVAIQ--------------------EEDPYN-----WGYNPVLWGVPKGSYA-----------------------------------------------------SDPDGP-------SRII-----E--YRQMVQAL----NR-I-GLRVVM DVVYNH LD------SS---GPCG-----ISS----V-----------------------L----DK---IV------------------------------------------------------------------------P------------------------G--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------VR-------RDTN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_13_PUL_AAD11599.1_Zea_mays                                                   GLTHVHLLP S---------FQ-----FGGV------------------------------------------------DDIKSNWKC-----VDEIELSKLPP----------G-----------------SDLQQAAIVAIQ--------------------EEDPYN-----WGYNPVVWGVPKGSYA-----------------------------------------------------SNPDGP-------SRII-----E--YRLMVQAL----NR-L-GLRVVM DVVYNH LY------SS---GPFA-----ITS----V-----------------------L----DK---IV------------------------------------------------------------------------P------------------------G--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------LR-------RDSN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_13_PUL_CAA36431.1_Klebsiella_pneumoniae                                      GVTHVELLP V---------FD-----LATV------------------------------------------------NEFSDKVADIQQPFSRLCEVNSAVKSSEFAGYCDSGSTVEEVLNQLKQSDSQDNPQVQALNTLVA--------------------QTDSYN-----WGYDPFHYTVPEGSYA-----------------------------------------------------TDPEGT-------TRIK-----E--FRTMIQAI---KQD-L-GMNVIM DVVYNH TN------AA---GPTD-----RTS----V-----------------------L----DK---IV------------------------------------------------------------------------P------------------------W--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------QR-------LNET------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_14_PUL_AEW23439.1_Anoxybacillus_sp_LM18-11                                   GVTHVQLMP V---------QD-----FEGV------------------------------------------------DE---L----------------------------------------------------------Q--------------------PLKMYN-----WGYNTVHYNAPEGSYA-----------------------------------------------------TDPDDP------YARII-----E--LKRAIRAF----QQ-E-GIRVIL DVVYNH VY------V-RET-----------S----S-----------------------F----EH---LV------------------------------------------------------------------------P------------------------G--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------FR-------YERN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_14_PUL_AJP16551.1_Paenibacillus_barengoltzii                                 GVTHVQLLP I---------YD-----YSQE------------------------------------------------SVDESR----------------------------------------------------------L--------------------DEPHYN-----WGYDPQNYNVPEGSYS-----------------------------------------------------TDPHNP------AARIL-----E--LKRLIQKL----HA-R-GLRVIM DVVYNH VY------D-GYL-----------I----H-----------------------F----TK---LV------------------------------------------------------------------------P------------------------G--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------LR-------YKAD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_14_PUL_O33840_Thermotoga_maritima                                            GVTHVHILP F---------FD-----FYTG------------------------------------------------DELD-K----------------------------------------------------------D--------------------FEKYYN-----WGYDPYLFMVPEGRYS-----------------------------------------------------TDPKNP------HTRIR-----E--VKEMVKAL----HK-H-GIGVIM DMVFPH TY------GIGEL-----------S----A-----------------------F----DQ---TV------------------------------------------------------------------------P------------------------Y--------------------------------------------------------------------YF---------------------------------------------------------------------------------------------------------------------YR-------IDKT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_11_ISA_AAP85534.1_Chlamydomonas_reinhardtii                                  GVNAIELLP V---------FE-----FNEL------------------------------------------------EYYSQIPGSDQYRFN---------------------------------------------------------------------------F-----WGYSTVNYFSPMGRFS-----------------------------------------------------AAVGQGAP---ARASCD-----E--FKQLVKEC----HR-R-GIEVIL DVVFNH TA------EGNERGPT-------IS----F-----------------------R----GL---DN------------------------------------------------------------------------R------------------------V--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------ML-------APGG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_11_ISA_ALU30386.1_Sulfolobus_acidocaldarius                                  GITTVEIMP I---------QQ-----FVDE------------------------------------------------RFIV-----DKGLKN---------------------------------------------------------------------------Y-----WGYNPINYFSPECRYS-----------------------------------------------------SSGCLG-------NQVI-----E--FKKLVNSL----HN-A-GLEVII DVVYNH TA------EGNHLGPT-------LS----F-----------------------K----GI---DN------------------------------------------------------------------------S------------------------S--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------ML-------DPKN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_11_ISA_AAA25854.1_Pseudomonas_amyloderamosa                                  GVTAVEFLP V---------QE-----TQND------------------------------------------------AND-VVPNSD-ANQN---------------------------------------------------------------------------Y-----WGYMTENYFSPDRRYA-----------------------------------------------------YNKAAGGP-------TA-----E--FQAMVQAF----HN-A-GIKVYM DVVYNH TA------EGGTWTSSDPTTATIYS----W-----------------------R----GL---DN------------------------------------------------------------------------A------------------------T--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------EL-------TSGN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_10_MOTH_AAY83363.1_Kocuria_rosea                                             GVDFVELLP V---------NG-----FNGE------------------------------------------------H-----------------------------------------------------------------------------------------N-----WGYDGVLWYTEDESYG--------------------------------------------------------------------RA-----R-GLPALRGRV----PP-A-RDRRDP DVVYNH LG------PS---G----------N----Y-----------------------L----PL---FA------------------------------------------------------------------------D---------------------------------------------------------------------------------------------YF---------------------------------------------------------------------------------------------------------------------KP------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

GH13_10_MOTH_BAA11010.1_Saccharolobus_solfataricus                                GITAIEIMP I---------AQ-----FPGK------------------------------------------------R-----------------------------------------------------------------------------------------D-----WGYDGVYLYAVQNSYG--------------------------------------------------------------------GP-----E-GFRKLVDEA----HK-K-GLGVIL DVVYNH VG------PE---G----------N----Y-----------------------M----VK---LG------------------------------------------------------------------------P---------------------------------------------------------------------------------------------YF---------------------------------------------------------------------------------------------------------------------SQ-------K---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_10_MOTH_AAF10042.1_Deinococcus_radiodurans                                   GVTAIQVMP L---------AA-----FDGQ------------------------------------------------R-----------------------------------------------------------------------------------------G-----WGYDGAAFYAPYAPYG--------------------------------------------------------------------RP-----E-DLMALVDAA----HR-L-GLGVFL DVVYNH FG------PS---G----------N----Y-----------------------L----SS---YA------------------------------------------------------------------------P------------------------S--------------------------------------------------------------------YF---------------------------------------------------------------------------------------------------------------------TD-------R---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_47_HYPO_CCG52206.1_Flavobacterium_indicum                                    GINAIELMP V---------ME-----FEGN------------------------------------------------E-----------------------------------------------------------------------------------------S-----WGYNTAFHMALDKFYG--------------------------------------------------------------------NK-----N-KLKELIDLC----HQ-N-GIAVIL DIAFNH AF------GR---N----------P----M-----------------------V----RM---WM------------------------------------------------------------------------N------------------------D-----------------------------------------------------PDGD-GWGSPSTENPYF---------------------------------------------------------------------------------------------------------------------NT-------V---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_47_HYPO_WP_100263035.1_Phocaeicola_vulgatus                                  GVNAIELMP V---------QE-----FDGN------------------------------------------------D-----------------------------------------------------------------------------------------S-----WGYNPCFFFALDKAYG--------------------------------------------------------------------TK-----K-MYKDFIDAC----HK-A-GMAVIF DVVYNH AT------GS---M----------P----F-----------------------A----KL---YW------------------------------------------------------------------------N------------------------S-----------------------------------------------------AN-----NKTAPNNPYF---------------------------------------------------------------------------------------------------------------------NV-------D---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_47_AAMY_ALJ48408.1_Bacteroides_ovatus                                        GIDAIELMP V---------QE-----FAGN------------------------------------------------D-----------------------------------------------------------------------------------------S-----WGYNTGLYFALDASYG--------------------------------------------------------------------TQ-----N-EYKAFIDAC----HQ-N-GIAVIF DVVYNH TN------ND---N----------P----F-----------------------A----RM---YW------------------------------------------------------------------------D------------------------T-----------------------------------------------------FN-----NRPSTKNPWL---------------------------------------------------------------------------------------------------------------------NA-------V---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_8_GBE_AAA58642.1_Homo_sapiens                                                GYNCIQLMA I---------ME-----HAYY------------------------------------------------A-----------------------------------------------------------------------------------------S-----FGYQITSFFAASSRYG--------------------------------------------------------------------TP-----E-ELQELVDTA----HS-M-GIIVLL DVVHSH AS------KNSADGL---------N----M-----------------------F----DG---TD------------------------------------------------------------------------S------------------------C--------------------------------------------------------------------YF---------------------------------------------------------------------------------------------------------------------HS-------GPRG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_8_GBE_BAA01616.1_Oryza_sativa                                                NYNTVQLMA I---------ME-----HSYY------------------------------------------------A-----------------------------------------------------------------------------------------S-----FGYHVTNFFAVSSRSG--------------------------------------------------------------------TP-----E-DLKYLVDKA----HS-L-GLRVLM DVVHSH AS------NNVTDGLNGY------D----V-----------------------G----QN---TH------------------------------------------------------------------------E------------------------S--------------------------------------------------------------------YF---------------------------------------------------------------------------------------------------------------------HT-------GDRG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_8_GBE_BAB69770.1_Aspergillus_oryzae                                          GYNAIQLMA I---------ME-----HAYY------------------------------------------------A-----------------------------------------------------------------------------------------S-----FGYQVNNFFAASSRYG--------------------------------------------------------------------TP-----E-DLKELVDKA----HS-M-GLVVLL DVVHSH AS------KNVLDGL---------N----M-----------------------F----DG---TD------------------------------------------------------------------------H------------------------L--------------------------------------------------------------------YF---------------------------------------------------------------------------------------------------------------------HG-------GGKG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_9_GBE_ACB51598.1_Crocosphaera_subtropica                                     GYTHIELLP I---------AE-----HPFD------------------------------------------------G-----------------------------------------------------------------------------------------S-----WGYQVTGFYSPTSRFG--------------------------------------------------------------------RP-----E-DFMYFVDKC----HE-N-GIGVIL DWVPGH FP------KDS-HGL---------A----Y-----------------------F----DG---TH-------------------------------------------------------------------------------------------------L--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------HAD------PRIG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_9_GBE_AAA23872.1_Escherichia_coli                                            GFTHLELLP I---------NE-----HPFD------------------------------------------------G-----------------------------------------------------------------------------------------S-----WGYQPTGLYAPTRRFG--------------------------------------------------------------------TR-----D-DFRYFIDAA----HA-A-GLNVIL DWVPGH FP------TDD-FAL---------A----E-----------------------F----DG---TN-------------------------------------------------------------------------------------------------L--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------HSD------PREG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_9_GBE_BAB69858.1_Rhodothermus_marinus                                        GFTHVELLP V---------ME-----HPYY------------------------------------------------G-----------------------------------------------------------------------------------------S-----WGYQVVGYYAPTFRYG--------------------------------------------------------------------SP-----Q-DLMYLIDYL----HQ-R-GIGVIL DWVPSH FA------ADP-QGL---------V----F-----------------------F----DG---TT-------------------------------------------------------------------------------------------------L--------------------------------------------------------------------FE---------------------------------------------------------------------------------------------------------------------YDD------PKMR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_24_AAMY_Q98942_Gallus_gallus                                                 GFGGVQVSP P---------NENIVITNPN------------------------------------------------------------------------------------------------------------------------------------------RP---WWERYQPISYKIC-SRSG--------------------------------------------------------------------NE-----N-EFRDMVTRC----NN-V-GVRIYV DAVVNH MCGSMGGTGT-------------HS----T-----------------------C----GS---YFNT------------------------------G-T-------------RD----------------FP----A------------------------V-------------------------------------------------PYSAWDFNDGKCHTASGDIEN---------------------------------------------------------------------------------------------------------------------Y------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_24_AAMY_P04745_Homo_sapiens_saliva                                           GFGGVQVSP P---------NENVAIHNPF------------------------------------------------------------------------------------------------------------------------------------------RP---WWERYQPVSYKLC-TRSG--------------------------------------------------------------------NE-----D-EFRNMVTRC----NN-V-GVRIYV DAVINH MCGNAVSAGT-------------SS----T-----------------------C----GS---YFNP------------------------------G-S-------------RD----------------FP----A------------------------V-------------------------------------------------PYSGWDFNDGKCKTGSGDIEN---------------------------------------------------------------------------------------------------------------------Y------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_24_AAMY_P00690_Sus_scrofa_pancreas                                           GFGGVQVSP P---------NENIVVTNPS------------------------------------------------------------------------------------------------------------------------------------------RP---WWERYQPVSYKLC-TRSG--------------------------------------------------------------------NE-----N-EFRDMVTRC----NN-V-GVRIYV DAVINH MCGSGAAAGT-------------GT----T-----------------------C----GS---YCNP------------------------------G-N-------------RE----------------FP----A------------------------V-------------------------------------------------PYSAWDFNDGKCKTASGGIES---------------------------------------------------------------------------------------------------------------------Y------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_15_AAMY_P56634_Tenebrio_molitor                                              GFGGVQISP P---------NEYLV--ADG------------------------------------------------------------------------------------------------------------------------------------------RP---WWERYQPVSYII-NTRSG--------------------------------------------------------------------DE-----S-AFTDMTRRC----ND-A-GVRIYV DAVINH MTGMNGV-GT-------------S----------------------------------GS---SADH------------------------------D-G-------------MN----------------YP----A------------------------V-------------------------------------------------PYGSGDFHS-PC-----EVNN---------------------------------------------------------------------------------------------------------------------Y------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_15_AAMY_AAA03708.1_Tribolium_castaneum                                       GFGGVQISP P---------NENLVVTSSN------------------------------------------------------------------------------------------------------------------------------------------RP---WWERYQPVSYIL-NTRSG--------------------------------------------------------------------DE-----A-ALADMISRC----NA-V-GVRIYV DTVINH MTGMGGT-GT-------------A----------------------------------GS---QADR------------------------------D-G-------------KN----------------YP----A------------------------V-------------------------------------------------PYGSGDFHD-SC-----TVNN---------------------------------------------------------------------------------------------------------------------Y------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_15_AAMY_CAA28238.1_Drosophila_melanogaster                                   GYAGVQVSP V---------NENAV--KDS------------------------------------------------------------------------------------------------------------------------------------------RP---WWERYQPISYKL-ETRSG--------------------------------------------------------------------NE-----E-QFASMVKRC----NA-V-GVRTYV DVVFNH MAADGGTYGT-------------G----------------------------------GS---TASP------------------------------S-S-------------KS----------------YP----G------------------------V-------------------------------------------------PYSSLDFNP-TC-----AISN---------------------------------------------------------------------------------------------------------------------Y------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_32_AAMY_A0A0G2T4B5_Microbacterium_aurum_AmyA                                 GYGYVQTSP P---------QEHAMVAGEG---------------------------------------------------------------------------------------------------------------------------------------------NPWWIYYQPVSYK-LESRMG--------------------------------------------------------------------TE-----A-EFKSMVQRC----NA-A-GVGVIV DAVINH MSGQSNG-GT-------------GW----A----------------------------GT---VFQH------------------------------Y-N-------------YP----------------GL--------------------------------------------------------------------------------YSDSDFHSCKR-----DIDT---------------------------------------------------------------------------------------------------------------------Y------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_32_AAMY_P09794_Streptomyces_limosus                                          GYGYVQVSP P---------QEHI----QG---------------------------------------------------------------------------------------------------------------------------------------------SQWWTSYQPVSYK-IAGRLG--------------------------------------------------------------------DR-----A-AFKSMVDTC----HA-A-GVKVVA DSVINH MAAGS---GT-------------GT----G----------------------------GS---AYQK------------------------------Y-D-------------YP----------------GI--------------------------------------------------------------------------------WSGADMDDCRS-----EIND---------------------------------------------------------------------------------------------------------------------Y------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_32_AAMY_P29957_Pseudoalteromonas_haloplanktis                                GYAAVQVSP P---------NEHI----TG---------------------------------------------------------------------------------------------------------------------------------------------SQWWTRYQPVSYE-LQSRGG--------------------------------------------------------------------NR-----A-QFIDMVNRC----SA-A-GVDIYV DTLINH MAAGS---GT-------------GT----A----------------------------GN---SFGN------------------------------K-S-------------FP----------------I---------------------------------------------------------------------------------YSPQDFHE-SC-----TINN---------------------------------------------------------------------------------------------------------------SD----Y------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_28_AAMY_CAA30643.1_Bacillus_subtilis                                         GYTAIQTSP I---------NQVKEGNQGD------------------------------------------------------------------------------------------------------------------------------------------KSMSNWYWLYQPTSYQIGNRYLG--------------------------------------------------------------------TE-----Q-EFKEMCAAA----EE-Y-GIKVIV DAVINH TTSDY------------------------------------------------------A---AISN------------------------------E-V-------------KS----------------IP----N------------------------W-------------------------------------------------------THG-NT-----QIKN---------------------------------------------------------------------------------------------------------------------W------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_28_AAMY_ABO77965.1_Lactobacillus_amylovorus                                  GYTAVQTSP V---------NEVKVGNSGS------------------------------------------------------------------------------------------------------------------------------------------KSLNNWYWLYQPTKYSIGNYYLG--------------------------------------------------------------------TE-----A-EFKSMCAAA----KE-Y-NIRIIV DATLND TTSDY------------------------------------------------------S---AISD------------------------------E-I-------------KS----------------IP----N------------------------W-------------------------------------------------------THG-NK-----QISN---------------------------------------------------------------------------------------------------------------------W------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_28_AAMY_AAA63759.2_Clostridium_acetobutylicum                                GYKAVQVSP V---------QGTKSNSTNS---------------------------------------------------------------------------------------------------------------------------------------------SDWWLLYQPTNQAIGNAQLG--------------------------------------------------------------------SY-----D-DFKSLCSEA----KN-Y-GISIVV DVVMNH MANN----GN-------------DD----E-----------------------V----AS---EVDP------------------------------S-F-------------KD----------------PS----L------------------------Y-------------------------------------------------------HHNGQC-------TD---------------------------------------------------------------------------------------------------------------------W------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_27_AAMY_AAA86836.1_Pseudomonas_sp_KFCC10818                                  GYKNVLVSP A---------MK-----SSG------------------------------------------------------------------------------------------------------------------------------------------YE---WWARHQPQDLRVIDSPIG--------------------------------------------------------------------NK-----T-DFKAMVNAL----RN-H-GVGVYA DVVLNH MANETWKRTG-------------LN----Y-----------------------P----GS---EILT------------------------------N-Y-------------AN----------------QA----S------------------------Y------------------------------------YQQQTLFGDLTQNLFSVHDFHPEGC------ITD---------------------------------------------------------------------------------------------------------------------W------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_27_AAMY_AAA27591.1_Xanthomonas_campestris                                    GYRKVLVAP A---------YR-----SEG------------------------------------------------------------------------------------------------------------------------------------------SA---WWARYQPQDIRLIDNPLG--------------------------------------------------------------------DT-----T-AFARMVQAL----AN-N-GVETYA DVVFNH MANEAATRSD-------------LN----Y-----------------------P----GS---AVLA------------------------------Q-Y-------------AA----------------NP----G------------------------R------------------------------------YDALRLFGTVQSNFLSASDFGPAQC------ISN---------------------------------------------------------------------------------------------------------------------Y------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_27_AAMY_AAA21936.1_Aeromonas_hydrophila                                      GYKQVLISP P---------LK-----SSG------------------------------------------------------------------------------------------------------------------------------------------NE---WWARYQPQDLRLVDSPLG--------------------------------------------------------------------NK-----Q-DLEQLIAAM----QA-R-GIAVYA DVVLNH MANESWKRND-------------LN----Y-----------------------P----GT---ELLG------------------------------Q-Y-------------AA----------------NP----D------------------------Y------------------------------------YSRQRLFGDLGQNLLSASDFHPEGC------ITD---------------------------------------------------------------------------------------------------------------------W------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_43_HYPO_EFW93629.1_Haladaptatus_paucihalophilus                              GYDAVWIQA P---------QK-----SDLT----------------------------------------------------WS-------------DQ--S----------------------------------------------GR---------------NDPP-----LGYQPVDYTVFDSEFG--------------------------------------------------------------------TE-----A-ELQALIDEA----HT-Q-GLEVFV DCVMNH MA------TG-------------YD----Y-----------------------------------------------------------------------------------------------------------D------------------------F---------------------------------------------------------------------P-RFS--------YN---D------------------------------------------FHHDVGSID-----------------------------------------------DWS-------DD--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_43_HYPO_BAA05516.1_Natronococcus_sp_Ah-36                                    GVSAIWIPQ P---------AV-----SKLG----------------------------------------------------WE-------------DL--T-----------------------------------------YEDQEGFYDGEDEESVYGRERDPHPP-----LGYQPVDLRDFDSAHG--------------------------------------------------------------------TE-----D-ELASLIETA----HD-H-DIDVIV DIVLNH MA------NP-------------DG----P-----------------------D----GE------------------------------------------------------V----------------------E------------------------Y---------------------------------------------------------------------P-QFD--------PD---E------------------------------------------HFHDYGTLG-----------------------------------------------DCE-------LE--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_43_AAMY_CAI64586.1_Haloarcula_hispanica                                      GYDAIQVPP A---------QR-----SRLD----------------------------------------------------RS-------------HQ--N----------------------------------------------GV---------------TDPP-----LGYQPVDLTDFNSVFG--------------------------------------------------------------------TE-----D-EYEAMVQEA----HN-Q-DLDVVA DAVINH MA------AN-------------DD----F-----------------------R----DA-------------------------------------P-G--------------IT---------------FA----D------------------------L---------------------------------------------------------------------P-RFS--------ER---D------------------------------------------FHPKDDI-------------------------------------------------NYD-------NP--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_6_AAMY_AAA32929.1_Hordeum_vulgare                                            GVTHVWLPP -----------P-----SHSV--------------------------------------------------------S---------------------------------------------------------------------------------N-----EGYMPGRLYDI---D----------------------------------------------------------------ASKYGNA-----A-ELKSLIGAL----HG-K-GVQAIA DIVINH RC------AD-------------YK----------------------------DS---RG---I--------------------------------------------------------------------------------------------------Y--------------------------------------------------------------------CI---------------------------------------------------------------------FE----GGTSDGRLDWGPHMICRD--DTKYSD----------GTAN---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_6_AAMY_AAA33885.1_Oryza_sativa                                               GITHVWLPP -----------P-----SHSV--------------------------------------------------------G---------------------------------------------------------------------------------E-----QGYMPGRLYDL---D----------------------------------------------------------------ASKYGNE-----A-QLKSLIEAF----HG-K-GVQVIA DIVINH RT------AE-------------HK----------------------------DG---RG---I--------------------------------------------------------------------------------------------------Y--------------------------------------------------------------------CL---------------------------------------------------------------------FE----GGTPDSRLDWGPHMICRD--D-PYGD----------GTGN---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_6_M6H_AII00648.1_Corallococcus_sp_EGB                                        GFTMIWLPP -----------P-----SDAA--------------------------------------------------------S---------------------------------------------------------------------------------T-----QGYLPRQLNVL--------------------------------------------------------------------NSSYGTE-----A-ELTAALAAL----NA-Q-GIKPIA DIVVNH RV---------------------------------------------------G----TT---N--------------------------------------------------------------------------------------------------W--------------------------------------------------------------------AD-------------------------------------------------------------------------------------------FT------NPTWPGCSAVVAGDE---WT-------GACGN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

GH13_7_AAMY_AAD54338.1_Pyrococcus_woesei                                          GISAIWLPP -----------P-----SKGM------------------------------------------------SG------G--------------------------------------------------------------------------------YS-----MGYDPYDYFDL-GEYY-----------------------------------------------------QK---G--TVETRFGSK-----E-ELVRLIQTA----HA-Y-GIKVIA DVVINH RA---------------------------------------------------G----GD----------------------------------------------------------------------------------LEWNPF------VGDY---TW--------------------------------------------------------------------TD---------------------------------------------------------------------FSK---VAS-GKYTAN------YL--DF------HP------------NE-------LHCC------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_7_AAMY_AGD88873.1_Sinomicrobium_sp_5DNS001                                   GVDRIWLPV -----------T-----TKGQ------------------------------------------------SG------G--------------------------------------------------------------------------------YS-----MGYDPSDYFDF-GEFD-----------------------------------------------------QH---G--TIPTRFGTR-----E-QLENLIQKA----HN-N-GLEVIA DIVLNH NS---------------------------------------------------G----GG----------------------------------------------------------------------------------EEYNPY------RDKN---TY--------------------------------------------------------------------TL---------------------------------------------------------------------FETINGNAS-GKFDRS------YE--DF------HP------------NS-------LHEH------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_7_AAMY_AAC97877.1_Thermococcus_hydrothermalis                                GISAIWIPP -----------A-----SKGM------------------------------------------------SG------G--------------------------------------------------------------------------------YS-----MGYDPYDFFDL-GEYY-----------------------------------------------------QK---G--SVETRFGSK-----E-ELVNMINTA----HA-H-NMKVIA DIVINH RA---------------------------------------------------G----GD----------------------------------------------------------------------------------LEWNPF------TNSY---TW--------------------------------------------------------------------TD---------------------------------------------------------------------FSK---VAS-GKYTAN------YL--DF------HP------------NE-------LHAG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_5_AAMY_AWX66236.1_Alicyclobacillus_sp                                        GITGVWFPP -----------A-----YKGQ------------------------------------------------SQ------S---------------------------------------------------------------------------------D-----VGYGVYDMYDL-GEFN-----------------------------------------------------QK---G--TVRTKYGTK-----A-QLQSAITSL----HN-N-GIQAYG DVVLNH RM---------------------------------------------------G----AD---AT------------------------------------------------------------------------ETISAVEVNPSNRNQVTSGAYNISAW--------------------------------------------------------------------TD---------------------------------------------------------------------FEF---PGRGNTYSSFKWHSYYFDGVDWDQSRQLSGKIYQIQGTGKA-WD-------WEVDS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

GH13_5_AAMY_AAA22191.1_Bacillus_amyloliquefaciens                                 GITAVWIPP -----------A-----YKGL------------------------------------------------SQ------S---------------------------------------------------------------------------------D-----NGYGPYDLYDL-GEFQ-----------------------------------------------------QK---G--TVRTKYGTK-----S-ELQDAIGSL----HS-R-NVQVYG DVVLNH KA---------------------------------------------------G----AD---AT------------------------------------------------------------------------EDVTAVEVNPANRNQETSEEYQIKAW--------------------------------------------------------------------TD---------------------------------------------------------------------FRF---PGRGNTYSDFKWHWYHFDGADWDESRKIS-RIFKFRGEGKA-WD-------WEVSS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

GH13_5_AAMY_ACL70573.1_Halothermothrix_orenii                                     GFTAVWLPP -----------A-----NKGM------------------------------------------------AG--I---H---------------------------------------------------------------------------------D-----VGYGTYDLWDL-GEFD-----------------------------------------------------QK---G--TVRTKYGTK-----G-ELENAIDAL----HN-N-DIKVYF DAVLNH RM---------------------------------------------------G----AD---YA------------------------------------------------------------------------ETVLLDENS------RDKPGQYIKAW--------------------------------------------------------------------TG---------------------------------------------------------------------FNF---PGRNGEYSNFTWNGQCFDGTDWDDYSKESGKYL---FDEKS-WD-------WTYN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_1_AAMY_CAA31218.1_Aspergillus_oryzae                                         GFTAIWITP V---------TA-----QLPQ------------------------------------------------TTA-Y----------------------------------------------------------------------------------GDAY-----HGYWQQDIYSLNENYG--------------------------------------------------------------------TA-----D-DLKALSSAL----HE-R-GMYLMV DVVANH MG------YD-------------GA----G-----------------------S----SV------------------------------------------------------D----------------YS----V------------------------F---------------------------------------------------------------------K-PFS--------SQ---DY-----------------------------------------FHPFCFIQ------------------------------------------------NYE-------DQ--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_1_AAMY_ADD80242.1_Saccharomycopsis_fibuligera                                GFTAIWISP V---------VE-----NIPD------------------------------------------------NTA-Y----------------------------------------------------------------------------------GYAY-----HGYWMKNIYKINENFG--------------------------------------------------------------------TA-----D-DLKSLAQEL----HD-R-DMLLMV DIVTNH YG------SD-------------GS----G-----------------------D----SV------------------------------------------------------D----------------YS----E------------------------Y---------------------------------------------------------------------T-PFN--------DQ---KY-----------------------------------------FHNYCLIS------------------------------------------------NYD-------DQ--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_1_AAMY_AAO12212.1_Lipomyces_kononenkoae                                      GFDAVWISP V---------IH-----NIEV------------------------------------------------NTT-W----------------------------------------------------------------------------------GFAF-----HGYWGDDPYRLNEHFG--------------------------------------------------------------------TA-----A-DLKSLSDSL----HA-R-GMSLMV DVVINH LA------SY-------------TL----P-----------------------Q----DV------------------------------------------------------D----------------YS----L------------------------Y--------------------------------------------------------------------PA-PFN--------TS---SA-----------------------------------------FHQPCPI-------------------------------------------------DFS-------NQ--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_42_M6H_AOF40721.1_Microbacterium_aurum_AmyB                                  GFSALWITP V---------VT-----NR-S---------------------------------------------------------------------------------------------------------------------------------------DYDF-----HGYHGWDFQRVDPRLE--------------------------------------------------------------------TP-----GATYQELINAA----HA-K-GIKIYQ DVVYNH TS------RW-------------GE----KNLFVPTVYGKRDSQWSWYYDAPVE----GK------------------------------------------------------V----------------Y-----N------------------------P--------------------------------------------------------------------TQT---DADGSTYNGDLWSETQPAGQNCANWGVPMG-YSAEGYRTYNCQWPNATSGMFPKEIFHQCWIG-------------------------------------------------NWE--------G--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_42_AAMY_CAB06816.1_Streptomyces_lividans                                     GFSAVWITP V---------VL-----NR-S---------------------------------------------------------------------------------------------------------------------------------------DYDY-----HGYHGYDFYKVDPRLE--------------------------------------------------------------------SA-----GASYQDLIDAA----HA-K-GMKIYQ DVVYNH SS------RW-------------GA----RGLFTPTVYGVRDSQWSWYYDEKQP----GF------------------------------------------------------E----------------Y-----D------------------------G--------------------------------------------------------------------LTVEP-KSGKSYYNGDLWSTAEPTGNTCVNWGRPTGAKSPEGYTLYDCQWPSPTSGMFPKALYHNCWIG-------------------------------------------------NWE--------G--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_42_HYPO_AAW03335.1_Cystobacter_fuscus                                        GFSAVWITP V---------VL-----NR-S---------------------------------------------------------------------------------------------------------------------------------------DYDY-----HGYHGWDFYRVDPRLE--------------------------------------------------------------------SS-----GASYQDLINAA----HT-K-GIKIIQ DVVYNH SS------RW-------------GA----KGLFSPKVYGVRDSQWSWYYDAPVS----GF------------------------------------------------------T----------------Y-----D------------------------G--------------------------------------------------------------------LTVEP-TSGKSYYNGDLWSTAEPAGNTCRNWGVATGGYSKEGYRLYNCQWPNPTSGMFPAQYYHQCWIG-------------------------------------------------NWE--------G--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_19_AAMY_CAA41740.1_Escherichia_coli                                          GVNALWISA P---------FE-----QIHG----------------------------------------------------WVGGG----------TK-----------------------------------------------------GD---------FPHYAY-----HGYYTQDWTNLDANMG--------------------------------------------------------------------NE-----A-DLRTLVDSA----HQ-R-GIRILF DVVMNH TG------YA-------------TL----A-----------------------D----MQ------------------------------------------------------E----------------YQ----F------------------------G--------------------------------------------------------------------AL-YLSGDEVKKSLGERWSDWKPAAG--QTW--------------------------------HSFNDYI------------------------------------------------NFS-------DKTG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_19_M6H_BAA88434.1_Klebsiella_pneumoniae                                      GVNALWISS P---------LE-----QIHG----------------------------------------------------WVGGG----------TK-----------------------------------------------------GD---------FPHYAY-----HGYYTQDWSKLDANMG--------------------------------------------------------------------TE-----A-DLRRLVDEA----HK-R-GIRILF DVVMNH AG------YA-------------TL----A-----------------------D----MQ------------------------------------------------------E----------------FQ----F------------------------G--------------------------------------------------------------------SL-YLQGDELKKTLGERWTDWKPGAG--QTW--------------------------------HSFNDYI------------------------------------------------NFS-------DKAG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_19_M6H_BAB04132.1_Bacillus_halodurans                                        GINAIWITA P---------YE-----QVHG----------------------------------------------------WVGGG----------SD-----------------------------------------------------GD---------FAHYAY-----HGYYALDYTMIDQNMG--------------------------------------------------------------------TV-----E-DMREFVHTA----HE-Q-GIRVVL DVVMNH PG------YN-------------TI----K-----------------------D----MH------------------------------------------------------E----------------YG----F------------------------G--------------------------------------------------------------------NP-GVS------------EHWTPGQG--QNW--------------------------------HDVHQQI------------------------------------------------NYE-------DAGA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_41_AAMY_CBK91127.1_Eubacterium_rectale                                       GVNTIWLTP I---------VK-----NIAG------------------------------------------------VTVTDEGKE----------DV-------------------------------------------------PY---------------NAAY-----HGYWASDFTKLNPTMG--------------------------------------------------------------------TT-----E-EFKTMISEA----HK-R-GMRIMV DIVVNH AG------YG-------------TE----S-----------------------T----FA------------------------------------------------------D----------------ML----R------------------------D--------------------------------------------------------------------KS-VS---E------------------------------------------------------------------------------------------------------------------------G-D------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_41_AAMY_CAJ20070.1_Roseburia_sp_A2-194                                       GVNTIWITP I---------VE-----NITE------------------------------------------------DQHDNE-------------TD-------------------------------------------------TA---------------TYGY-----HGYWASDFTKLNKHLG--------------------------------------------------------------------KE-----Q-QFKALLDAA----HS-K-GMKIMV DVVLNH AG------YG-------------RE----D-----------------------Y----FN------------------------------------------------------S----------------IL----T------------------------D--------------------------------------------------------------------ADG------------------------------------------------------------NSISMIR-------------------------------------------------DS-------SNTI------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_41_AAMY_CAA39321.1_Micrococcus_sp_207                                        GVNTIWISP V---------VE-----NIKY------------------------------------------------DVRYYE-------------TS-------------------------------------------------EP---------------YYGY-----HGYWANNFGELNPHFG--------------------------------------------------------------------TM-----E-EFHDLIDGA----HD-R-NMKIMV DVVVNH TG------YG-------------LK----E-----------------------I----DG------------------------------------------------------S----------------VT----N------------------------P--------------------------------------------------------------------PAGYPSDAD-----------------------------------------------------RARFSDLL--------------------------------------------------R-------QGAD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_2_CGT_CAH61550.1_Anaerobranca_gottschalkii                                   GISAIWISS P---------VE-----NIYA------------------------------------------------VHPQF----------------------------------------------------------------------------------GTSY-----HGYWARDFKRNNPFFG--------------------------------------------------------------------DL-----N-DFRELIAVA----NE-H-DIKVII DFAPNH TS------PA-------------EV----N-----------------------N----PN------------------------------------------------------Y----------------AE----D------------------------G--------------------------------------------------------------------NL-YNN--------GEFVASY------------------SN----------------DLNEIFYHFGGT-------------------------------------------------DFS-------TY--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_2_CGT_CAA55023.1_Bacillus_circulans                                          GVTAIWISQ P---------VE-----NIYS------------------------------------------------IIN-YSGVN------------------------------------------------------------------------------NTAY-----HGYWARDFKKTNPAYG--------------------------------------------------------------------TI-----A-DFQNLIAAA----HA-K-NIKVII DFAPNH TS------PA-------------SS----D-----------------------Q----PS------------------------------------------------------F----------------AE----N------------------------G--------------------------------------------------------------------RL-YDN--------GTLLGGY------------------TN----------------DTQNLFHHNGGT-------------------------------------------------DFS-------TT--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_2_MGAA_AAA22233.1_Geobacillus_stearothermophilus                             GVTTIWLSP V---------LD-----NLDT---------------------------------------------------LAGTD-------------------------------------------------------------------------------NTGY-----HGYWTRDFKQIEEHFG--------------------------------------------------------------------NW-----T-TFDTLVNDA----HQ-N-GIKVIV DFVPNH ST------PF-------------KA----N-----------------------D----ST------------------------------------------------------F----------------AE----G------------------------G--------------------------------------------------------------------AL-YNN--------GTYMGNY------------------FD----------------DATKGYFHHNGDIS-----------------------------------------------NWD-------DR--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_45_AAMY_AFI49455.1_Anoxybacillus_sp_SK3_4                                    GFTAIWLTP I---------FA-----NE-----------------------------------------------------------------------------------------------------------------------------------------KGGY-----HGYWIEDFYKVEEHFG--------------------------------------------------------------------TL-----D-DFKRLVKEA----HK-R-DMKVIL DFVVNH TG------YN-------------HP----W-----------------------L----ND------------------------------------------------------P----------------AK----K--------------------------------------------------------------------------------------------------------------------------DW-------------------------------FHEKKDIF------------------------------------------------NWA-------NQ--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_45_AAMY_AGT45938.1_Priestia_megaterium_BmaN1                                 GFTAVLLTP F---------ME-----ND-----------------------------------------------------------------------------------------------------------------------------------------ETGY-----HGYAVTNHYKIDDHFG--------------------------------------------------------------------TL-----N-DLQNLVKKA----HE-R-HINIMV EFPLTI S-------NN-------------HS----W-----------------------V----AD------------------------------------------------------K----------------EK----Q--------------------------------------------------------------------------------------------------------------------------TW------------------------------------I------------------------------------------------------------SN--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_45_AAMY_AER68125.1_Bacillus_aquimaris                                        GFTSIWLTP V---------FD-----NQ-----------------------------------------------------------------------------------------------------------------------------------------PKGY-----HGYWITDFYKTDEHFG--------------------------------------------------------------------TM-----E-TFKKLVEEA----HK-R-DMKVVL DFVVNH VG------PE-------------HP----W-----------------------V----DD------------------------------------------------------P----------------AK----E--------------------------------------------------------------------------------------------------------------------------DW-------------------------------FHEKQP-M------------------------------------------------NFS-------DK--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_46_NPUL_AAO78809.1_Bacteroides_thetaiotaomicron_SusA                         GVTSIWLNP I---------QE-----NDMK-------------------------------------EG--------------------------------------------------------------------------------------------------SY-----HGYAITDYYQVDRRFG--------------------------------------------------------------------SN-----E-EFRKLTQEA----NA-K-GLKVVM DMIFNH CG------SD-------------NY----L-----------------------F----KD---MPSKD-----------------------------W-F--------------N----------------FE----G------------------------N--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------QT-------SF-K-TATQMDPYAS----------------------------------------------DYEK--KI-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_46_AAMY_ADF53136.1_Zunongwangia_profunda                                     GITALWSTP L---------LA-----DDDA-------------------------------------GY--------------------------------------------------------------------------------------------------SY-----HTYAQSDVYKIDPRYG--------------------------------------------------------------------SN-----E-DYKRLANEL----HQ-K-DMKLIM DYVTNH WG------SE-------------HW----M-----------------------I----KD---LPTYD-----------------------------W-V--------------H----------------QF----P------------------------G--------------------------------------------------------------------YE---------------------------------------------------------------------------------------------------------------------NS-------NY-R-MTTQYDPHKS----------------------------------------------ARDF--KY-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_46_CMD_CAD32957.1_Flavobacterium_sp_No_92                                    GFTQLWPTP L---------VE-----NDAA-------------------------------------AY--------------------------------------------------------------------------------------------------SY-----HGYAATDHYRIDPRYG--------------------------------------------------------------------SN-----E-DFVRLSTEA----RK-R-GMGLIQ DVVLSH IG------KH-------------HW----W-----------------------M----KD---LPTPD-----------------------------W-I--------------N----------------YG----G------------------------K--------------------------------------------------------------------FV---------------------------------------------------------------------------------------------------------------------PT-------QH-H-RVAVQDPYAA----------------------------------------------QADS--EN-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_22_AGS_AAW44814.1_Cryptococcus_neoformans                                    GYKSIYIAG TN--------FV----NMPW------------------------------------------------------------------------------------------------------------------------------------------QS-----DGYSAIDFTLLDPHYG--------------------------------------------------------------------TL-----Q-EWVDLVDRI----HA-K-GMSIIL DFTVGT MG------DL-------------IG----F-----------------------E-----G--HL---------------------------------N-T-------STPFSMDE----------------------H------------------------I--------------------------------------------------------------------AQ---------------------------------------------------------------------------------------------------------------------WKLPDYA--PWGFQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

GH13_22_AGS_Q9UUL4_Schizosaccharomyces_pombe                                      GIKAVYIAG TP--------FQ----NLPW------------------------------------------------------------------------------------------------------------------------------------------YP-----DGYSPLDFTLLDKHTG--------------------------------------------------------------------TL-----N-QWHEAIMKL----HE-R-GFYVVV DFTIST LS------EL-------------SY----F-----------------------VNSSMS---FA---------------------------------N-T-------SAPFSTKG----------------------Y------------------------K--------------------------------------------------------------------MK---------------------------------------------------------------------------------------------------------------------YKHPEY-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_22_AGS_AAL28129.1_Neosartorya_fumigata                                       GIKGIYLAG TI--------LM----NQPW------------------------------------------------------------------------------------------------------------------------------------------GA-----DGYSTLDTTLLDQHFG--------------------------------------------------------------------NI-----D-TWRNAITEI----HK-R-GMYVIF DNTIAT MG------DL-------------IG----F-----------------------E-----G--YL---------------------------------N-T-------TTPFSVKE----------------------H------------------------K--------------------------------------------------------------------AL---------------------------------------------------------------------------------------------------------------------WKTD--------R------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_20_CMD_AAA92925.1_Bacillus_sp_I-5                                            GVNAVYFTP L---------FK-----ATTN------------------------------------------------------------------------------------------------------------------------------------------------HKYDTEDYFQIDPQFG--------------------------------------------------------------------DK-----D-TLKKLVDLC----HE-R-GIRVLL DAVFNH SG------RT-------------------------------------------F----PP---FV-D-----------------------------VL-K-------NGEKSKYK----------------------D------------------------W--------------------------------------------------------------------FH---------------------------------------------------------------------------------------------------------------------IRSLPLEV-VDGI------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_20_MGA_AAC15072.1_Thermus_sp_IM6501                                          GITGIYLTP I---------FR-----APSN------------------------------------------------------------------------------------------------------------------------------------------------HKYDTADYFEIDPHFG--------------------------------------------------------------------DK-----E-TLKTLVKRC----HE-K-GIRVML DAVFNH CG------YE-------------------------------------------F----AP---FQ-D-----------------------------VL-K-------NGAASRYK----------------------D------------------------W--------------------------------------------------------------------FH---------------------------------------------------------------------------------------------------------------------IREFPLQ--TEPR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_20_NPUL_BAA02473.1_Thermoactinomyces_vulgaris_TVAII                          GVTALYFTP I---------FA-----SPSH------------------------------------------------------------------------------------------------------------------------------------------------HKYDTADYLAIDPQFG--------------------------------------------------------------------DL-----P-TFRRLVDEA----HR-R-GIKIIL DAVFNH AG------DQ-------------------------------------------F----FA---FR-D-----------------------------VL-Q-------KGEQSRYK----------------------D------------------------W--------------------------------------------------------------------FF---------------------------------------------------------------------------------------------------------------------IEDFPVS--KTSR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_39_APUL_ACV59878.1_Alicyclobacillus_acidocaldarius                           GVNTLYLMP V---------FE-----AESN------------------------------------------------------------------------------------------------------------------------------------------------HKYDTADYFKIDPGFG--------------------------------------------------------------------TQ-----Q-DWLNLVQAA----HA-K-GFHIIL DGVFED TG------SD-------------SV----Y-----------------------F----NK---FG-N-----------------------------FH-S-------NGAWQAYL------------KNQPSLSPYYS------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------WT-------GNTS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_39_APUL_AFI70750.1_Geobacillus_thermoleovorans                               GVNTIYLNP I---------AN-----APSN------------------------------------------------------------------------------------------------------------------------------------------------HKYDASNYKELDPMFG--------------------------------------------------------------------SP-----E-EFQSFVQAL----AN-R-GMHLIL DGVFNH VS------DD-------------SI----Y-----------------------F----DR---YH-R-----------------------------YP-T-------VGAYE-------------------------Y------------------------WEAVYDLMNEKGLSEEEARKQVEEKFKQEGQTFSPYG--------------------------------FH---------------------------------------------------------------------------------------------------------------------LWFNIENKKVDGH------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_39_APUL_AAA23205.1_Thermoanaerobacter_thermohydrosulfuricus                  GISVIYLNP I---------FQ-----SPSN------------------------------------------------------------------------------------------------------------------------------------------------HRYDTTDYTKIDELLG--------------------------------------------------------------------DL-----S-TFKKLMEDA----HA-K-GIKVIL DGVFNH TS------DD-------------SI----Y-----------------------F----DR---YG-K-----------------------------YL-N-------TGVLGAYQ----------------------A------------------------W-------------------------KQGDQSKSPYG--------------------------------DW---------------------------------------------------------------------------------------------------------------------YE--I---KPDG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_21_HYPO_ACY83800.1_Edwardsiella_tarda                                        GVTALYLNP I---------FS-----APSN------------------------------------------------------------------------------------------------------------------------------------------------HKYDTADYYRVDAGLG--------------------------------------------------------------------GD-----P-ALIRLRQAT----AQ-A-GIRLLL DGVFNH TG------DT-------------HR----W-----------------------F----DR---PR-R-----------------------------------------GEDGACH------------HPAS------P------------------------Q------------RE------------------------------------------------------RY---------------------------------------------------------------------------------------------------------------------SFD------ADGR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_21_AGLU_CAA42498.1_Escherichia_coli                                          GVTALYLNP V---------FK-----APSV------------------------------------------------------------------------------------------------------------------------------------------------HKYDTEDYRHVDPQFG--------------------------------------------------------------------GD-----G-ALLRLRHNT----QQ-L-GMRLVL DGVFNH SG------DS-------------HA----W-----------------------F----DR---HN-R-----------------------------------------GTGGACH------------NPES------P------------------------W------------RD------------------------------------------------------WY---------------------------------------------------------------------------------------------------------------------SFS------DDGT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_21_AAMY_BAA02471.1_Thermoactinomyces_vulgaris_TVAI                           GANILYLNP I---------FK-----APTN------------------------------------------------------------------------------------------------------------------------------------------------HKYDTQDYMAVDPAFG--------------------------------------------------------------------DN-----S-TLQTLINDIHSTANG-P-KGYLIL DGVFNH TG------DS-------------HP----W-----------------------F----DK---YN-N-----------------------------FS-S-------QGAYESQS------------S---------P------------------------W---YN---------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------TF-------YTWP------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_37_HYPO_AAW86764.1_Aliivibrio_fischeri                                       GMNAIWMTP V---------FE-----SAPL------------------------------------------------DN--Q---D--------------H---------------------WA---------------------------------------DKLDA-----TGYFATDFFKIDPRFG--------------------------------------------------------------------TL-----E-KAKELVEEA----HK-R-GIYVLF DGVFGH HK------KG-------------LI----------------------------K----PS---PT-G-----------------------------LL-P-------AGEHNPVS----------------Y-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PESE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_37_AAMY_ADK21254.1_uncultured_bacterium                                      GMNAIWLTP I---------FD-----SIPV------------------------------------------------EG--Q---D--------------H---------------------WA---------------------------------------DRLDA-----TGYFTSNYFAVDPRFG--------------------------------------------------------------------TM-----E-QAKELVEKA----HE-K-GLYVFF DGVFGH HK------DN-------------VV---------------------------------PS---PE-G-----------------------------RL-P-------VGENNPVS----------------Y-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PESL------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_37_HYPO_ABC33052.1_Hahella_chejuensis                                        GMNAIWLTP V---------FH-----SAPI------------------------------------------------SG--Q---D--------------E---------------------WA---------------------------------------DRLDA-----TGYFTSDYFSIDPNFG--------------------------------------------------------------------TM-----A-QARELVEQA----HA-R-GIYVFF DGVFGH FK------NN------------AGD----------------------------F----PS---PQ-G-----------------------------RV-VSANGVAQAGTGREAV----------------Y-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PNDL------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_18_SPH_AAO33821.1_Bifidobacterium_adolescentis                               VYDGVHILP F---------FT----PFDG------------------------------------------------------------------------------------------------------------------------------------------AD-----AGFDPIDHTKVDERLG--------------------------------------------------------------------SW-----D-DVAELS----------K-THNIMV DAIVNH MS------WE-------------SK----Q-----------------------F----QD--VLAKG------------------------------E-E-------------SE----------------YY----P------------------------M--------------------------------------------------------------------FL--------------------------------------------------------------------------------------------------------------------TM--------SSVF----PNGAT---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_18_SPH_CAA30846.1_Streptococcus_mutans                                       AVGGVHLLP F---------FP-----S-T------------------------------------------------------------------------------------------------------------------------------------------GD-----RGFAPIDYHEVDSAFG--------------------------------------------------------------------DW-----D-DVKCLG----------E-KYYLMF DFMINH IS------RQ-------------SK----Y-----------------------Y----KD--YQEKH------------------------------E-A-------------SA----------------YK----D------------------------L--------------------------------------------------------------------FL--------------------------------------------------------------------------------------------------------------------NW--------DKFW----PKNRP---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_18_S6PP_ADL69407.1_Thermoanaerobacterium_thermosaccharolyticum               VFGGVHILP P---------FP-----S-S------------------------------------------------------------------------------------------------------------------------------------------GD-----RGFAPITYSEIEPKFG--------------------------------------------------------------------TW-----Y-DIKKMA----------E-NFDILL DLMVNH VS------RR-------------SI----Y-----------------------F----QD--FLKKG------------------------------R-K-------------SE----------------YA----D------------------------M--------------------------------------------------------------------FI--------------------------------------------------------------------------------------------------------------------TL--------DKLW----KDGKP---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_26_MOTS_AAF17554.1_Saccharolobus_shibatae                                    GVSHLYLSP I---------LK----ARPG------------------------------------------------------------------------------------------------------------------------------------------ST-----HGYDVVHHSEINEELG--------------------------------------------------------------------GE-----E-GYFKLVKEA----KS-R-GLEIIQ DIVPNH MA------VH-------------HTN---W-----------------------R----LM-----------------------------------------------------------------------------D---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_26_MOTS_ALU30387.1_Sulfolobus_acidocaldarius                                 GVSHLYLSP V---------LM----ASPG------------------------------------------------------------------------------------------------------------------------------------------SN-----HGYDVIDHSRINDELG--------------------------------------------------------------------GE-----K-EYRRLIETA----HT-I-GLGIIQ DIVPNH MA------VN-------------SLN---W-----------------------R----LM-----------------------------------------------------------------------------D---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_26_MOTS_BAA11186.1_Rhizobium_sp_M-11                                         GVDWIYLSP I---------LK----AESG------------------------------------------------------------------------------------------------------------------------------------------SD-----HGYDVTDPAVVDPERG--------------------------------------------------------------------GP-----E-GLAAVSKAA----RG-A-GMGVLI DIVPNH VG------VA-------------SPPQNPW-----------------------W-----W-----------------------------------------------------------------------------S---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_33_HYPO_ABS05210.1_Kineococcus_radiotolerans                                 GIDAVHTGP VKSAGGLDGWRQ-----TPS------------------------------------------------------------------------------------------------------------------------------------------VD-----GHFDRIST-EIDPMFG--------------------------------------------------------------------TE-----G-EFRHLCEVA----AE-H-DGSVID DIVPGH TG------KG-------------AD----F-----------------------R----LA---EMAF------------------------------Q-D-------------YPGIYHMVEIP-------PE----C------------------------W--------------------------------------------------------------------NL---------------------------------------------------------------------------------------------------------------------LP-------DVPP-----GHDA-------------------------------------ANLDA---AA------------------------------------------------------------------------------------EAALSEHGY-IIGQLQ------------------------------------------------------------------------------------------------------------------------- 

GH13_33_HYPO_ABG96354.1_Rhodococcus_jostii                                        GVTAVHTGP VKQAGGINGWRA-----TPS------------------------------------------------------------------------------------------------------------------------------------------VD-----GHFDRISM-QIDSAFG--------------------------------------------------------------------TE-----E-EFRRLCVVA----AA-Y-DGIVID DIVPGH TG------KG-------------AD----F-----------------------R----LA---EMAY------------------------------A-D-------------YPGIYHMVEIE-------QQ----D------------------------W--------------------------------------------------------------------HL---------------------------------------------------------------------------------------------------------------------LP-------RVPE-----GRDS-------------------------------------VNIDA---DT------------------------------------------------------------------------------------EAQLARAGY-IIGQLQ------------------------------------------------------------------------------------------------------------------------- 

GH13_33_TSY_AAF26837.1_Pseudomonas_stutzeri                                       GVQGIHNGP MKRSGGLRGREF-----TPT------------------------------------------------------------------------------------------------------------------------------------------ID-----GNFDRISF-DIDPSLG--------------------------------------------------------------------TE-----E-QMLQLSRVA----AA-H-NAIVID DIVPAH TG------KG-------------AD----F-----------------------R----LA---EMAY------------------------------G-D-------------YPGLYHMVEIR-------EE----D------------------------W--------------------------------------------------------------------EL---------------------------------------------------------------------------------------------------------------------LP-------EVPA-----GRDS-------------------------------------VNLLP---PV------------------------------------------------------------------------------------VDRLKEKHY-IVGQLQ------------------------------------------------------------------------------------------------------------------------- 

GH13_34_4F2hc_AAA52497.1_Homo_sapiens_isoform_1                                   KVKGLVLGP I---------HK-----NQ-------------------------------------------------------------------------K------------------------------------------------------------------------DDVAQTDLLQIDPNFG--------------------------------------------------------------------SK-----E-DFDSLLQSA----KK-K-SIRVIL DLTPNY RG-------E-------------NS----W-----------------------F---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_34_4F2hc_CAA32490.1_Mus_musculus                                             KVKGLVLGP I---------HK-----NQ-------------------------------------------------------------------------K------------------------------------------------------------------------DEINETDLKQINPTLG--------------------------------------------------------------------SQ-----E-DFKDLLQSA----KK-K-SIHIIL DLTPNY QG-------Q-------------NA----W-----------------------F---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_34_4F2hc_ACI33885.1_Salmo_salar                                              KVKGLVLGP L---------HT-----VQ-------------------------------------------------------------------------Q------------------------------------------------------------------------DQADTLDLVSMNPVLG--------------------------------------------------------------------TD-----Q-DLLVLLDKA----HK-K-GISVVL NLTPNP -G-------A-------------DP----W-----------------------F---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_31_OGLU_CAA37583.1_Bacillus_cereus                                           GIDVIWLSP V---------YE-----SP-------------------------------------------------------------------------N-----------------------------------------------------------------DD-----NGYDISDYCKIMNEFG--------------------------------------------------------------------TM-----E-DWDELLHEM----HE-R-NMKLMM DLVVNH TS------DE-------------HN----W-----------------------F----IE---SRKS------------------------------K-D-------------NK----------------YR----D------------------------Y--------------------------------------------------------------------YI---------------------------------------------------------------------------------------------------------------------WR-------PGKE-G----KE----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_31_SIM_ABC33903.1_Pseudomonas_mesoacidophila                                 GIDAIWINP H---------YA-----SP-------------------------------------------------------------------------N-----------------------------------------------------------------TD-----NGYDISDYREVMKEYG--------------------------------------------------------------------TM-----E-DFDRLMAEL----KK-R-GMRLMV DVVINH SS------DQ-------------HE----W-----------------------F----KS---SRAS------------------------------K-D-------------NP----------------YR----D------------------------Y--------------------------------------------------------------------YF---------------------------------------------------------------------------------------------------------------------WR-------DGKD-G----HE----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_31_DGLU_BAE79634.1_Streptococcus_mutans                                      GVMAIWLSP V---------YD-----SP-------------------------------------------------------------------------M-----------------------------------------------------------------DD-----NGYDIANYEAIADIFG--------------------------------------------------------------------NM-----A-DMDNLLTQA----KM-R-GIKIIM DLVVNH TS------DE-------------HA----W-----------------------F----IE---AREH------------------------------P-D-------------SS----------------ER----D------------------------Y--------------------------------------------------------------------YI---------------------------------------------------------------------------------------------------------------------WC-------D-------------Q-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_40_AGLU_CAB46746.1_Kluyveromyces_lactis                                      GANAIWICP F---------YD-----SP-------------------------------------------------------------------------Q-----------------------------------------------------------------ED-----MGYDISDYEKVWPRYG--------------------------------------------------------------------TN-----E-DIFNLIDRA----HG-L-GIKSIV DLVINH CS------SE-------------HA----W-----------------------F----KE---ARSS------------------------------L-D-------------NP----------------KR----D------------------------W--------------------------------------------------------------------FI---------------------------------------------------------------------------------------------------------------------WK-------APK--GFDSNGKPIP-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_40_AGLU_ADK27710.1_Saccharomyces_cerevisiae                                  GADAIWISP F---------YD-----SP-------------------------------------------------------------------------Q-----------------------------------------------------------------DD-----MGYDIANYEKVWPTYG--------------------------------------------------------------------TN-----E-DCFALIEKT----HK-L-GMKFIT DLVINH CS------SE-------------HE----W-----------------------F----KE---SRSS------------------------------K-T-------------NP----------------KR----D------------------------W--------------------------------------------------------------------FF---------------------------------------------------------------------------------------------------------------------WR-------PPK--GYDAEGKPIP-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_40_AGLU_AAF69018.2_Pichia_angusta                                            GTDVIWLSP H---------YA-----SP-------------------------------------------------------------------------L-----------------------------------------------------------------DD-----MGYDISDYNAINPQFG--------------------------------------------------------------------TM-----E-DMDRLLAEI----KK-R-DMRLIL DLVINH TS------SE-------------HA----W-----------------------F----KE---SRSS------------------------------R-D-------------NP----------------KR----D------------------------W--------------------------------------------------------------------YI---------------------------------------------------------------------------------------------------------------------WK-------DN--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_29_T6PH_AAV42863.1_Lactobacillus_acidophilus                                 NVDMIWFNP F---------FV-----SP-------------------------------------------------------------------------Q-----------------------------------------------------------------ND-----NGYDIADYYNIDPRFG--------------------------------------------------------------------TM-----A-DFEKLVKKL----KE-I-GVGVML DMVLNH CS------TE-------------NI----W-----------------------F----KK---ALAG------------------------------N---------------EK----------------YR----K------------------------F--------------------------------------------------------------------FY---------------------------------------------------------------------------------------------------------------------LR-------KGL----NG-GL----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_29_T6PH_AAU22384.1_Bacillus_licheniformis                                    ACDVIWLTP I---------YQ-----SP-------------------------------------------------------------------------Q-----------------------------------------------------------------ND-----NGYDISDYYSIHEEYG--------------------------------------------------------------------TM-----A-DFEELLEEA----HK-R-GIKVIM DLVVNH TS------TE-------------HR----W-----------------------F----KE---AASG------------------------------K-E-------------NL----------------YR----D------------------------F--------------------------------------------------------------------YI---------------------------------------------------------------------------------------------------------------------WK-------DMK---PNG-A---P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_29_T6PH_BAB38639.1_Escherichia_coli                                          GVDAIWLTP F---------YV-----SP-------------------------------------------------------------------------Q-----------------------------------------------------------------VD-----NGYDVANYTAIDPTYG--------------------------------------------------------------------TL-----D-DFDELVTQA----KS-R-GIRIIL DMVFNH TS------TQ-------------HA----W-----------------------F----RE---ALNK------------------------------E---------------SP----------------YR----Q------------------------F--------------------------------------------------------------------YI---------------------------------------------------------------------------------------------------------------------WR-------DGKE--PE--T---P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_30_AGLU_BAF39233.1_Bifidobacterium_adolescentis                              GVDAIWLSP F---------YP-----SQ-------------------------------------------------------------------------L-----------------------------------------------------------------AD-----GGYDVDDYRNVDPKLG--------------------------------------------------------------------TM-----D-DFDALAKAA----HA-D-GIKIVV DIVPNH SS------NL-------------HE----W-----------------------F----KA---ALAA------------------------------KPG-------------SP----------------ER----D------------------------R--------------------------------------------------------------------YI---------------------------------------------------------------------------------------------------------------------FR-------DGR--GPNG--D-EP-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_30_AGLU_AAZ54871.1_Thermobifida_fusca                                        GVDAIWLTP F---------YV-----SP-------------------------------------------------------------------------L-----------------------------------------------------------------AD-----GGYDVADYRDVDPRFG--------------------------------------------------------------------TL-----A-DFDALLATA----HD-L-GLRVII DIVPNH TS------SA-------------HR----W-----------------------F----RD---ALAA------------------------------GPG-------------SP----------------ER----D------------------------R--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------FR-------PGGE---NG--E-LP-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_30_AGLU_BAI67603.1_Arthrobacter_globiformis                                  GCDAIWLNP C---------YA-----SP-------------------------------------------------------------------------Q-----------------------------------------------------------------RD-----HGYDIADYLTIDPAYG--------------------------------------------------------------------TL-----E-EFDEVVRRA----HE-L-GLRVLM DMVANH CS------SD-------------HA----W-----------------------F----QA---ALAA------------------------------EPG-------------SD----------------ER----A------------------------R--------------------------------------------------------------------FI---------------------------------------------------------------------------------------------------------------------FR-------DGK--GPDG--E-LP-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_23_OGLU_BAB18518.1_Bacillus_flavocaldarius                                   GVDALWLSP F---------YK-----SP-------------------------------------------------------------------------M-----------------------------------------------------------------KD-----FGYDVADYCDVDPVFG--------------------------------------------------------------------TL-----Q-DFDRLLEEA----HA-L-GLKVLV DLVPNH TS------SE-------------HP----W-----------------------F----LE---SRAS------------------------------R-N-------------SP----------------KR----D------------------------W--------------------------------------------------------------------YI---------------------------------------------------------------------------------------------------------------------WK-------DPA---PDG-G---P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_23_AGLU_BAL49684.1_Halomonas_sp_H11                                          NVDGIWLSP F---------FT-----SP-------------------------------------------------------------------------M-----------------------------------------------------------------LD-----FGYDVSDYRDVDPMFG--------------------------------------------------------------------TL-----E-DFKALLEKA----HS-L-GLKVMI DQVISH TS------DQ-------------HP----W-----------------------F----QE---SRQN------------------------------R-T-------------NP----------------KA----D------------------------W--------------------------------------------------------------------FV---------------------------------------------------------------------------------------------------------------------WA-------DPK---PDG-T---P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_23_AGST_BAC87873.1_Xanthomonas_campestris                                    GVDAIWISP F---------FK-----SP-------------------------------------------------------------------------M-----------------------------------------------------------------AD-----FGYDISDYRAVDPLFG--------------------------------------------------------------------SL-----A-DFDRLLEKA----HG-L-GLKVMI DQVLSH TS------IA-------------HA----W-----------------------F----QE---SRQD------------------------------R-S-------------NP----------------KA----D------------------------W--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------WA-------DPR---EDG-T---P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_17_AGLU_CAA60857.1_Anopheles_gambiae                                         GIDAIWLSP I---------FK-----SP-------------------------------------------------------------------------M-----------------------------------------------------------------AD-----FGYDIADFRDIHSEFG--------------------------------------------------------------------TI-----A-DLEALATAC----NA-E-GLKLIL DFVPNH SS------DE-------------SE----W-----------------------F----LK---SVQK------------------------------D---------------PT----------------YS----D------------------------Y--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------WH-------PGKT---LANGTRVP-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_17_SUH_BAP18683.1_Bombyx_mori                                                GVDAIWMSP I---------FE-----SP-------------------------------------------------------------------------M-----------------------------------------------------------------VD-----FGYDISNFYDIHYEYG--------------------------------------------------------------------TM-----E-DFEELLDKA----HE-L-GLKVLL DFVPNH AS------NE-------------SE----Y-----------------------F----IK---SEAR------------------------------E---------------PG----------------YE----N------------------------F--------------------------------------------------------------------FI---------------------------------------------------------------------------------------------------------------------WA-------DPLP-NPENPGVRLP-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_17_AGLU_BAA11466.1_Apis_mellifera                                            GVDMFWLSP I---------YP-----SP-------------------------------------------------------------------------M-----------------------------------------------------------------VD-----FGYDISNYTDVHPIFG--------------------------------------------------------------------TI-----S-DLDNLVSAA----HE-K-GLKIIL DFVPNH TS------DQ-------------HE----W-----------------------F----QL---SLKN------------------------------I---------------EP----------------YN----N------------------------Y--------------------------------------------------------------------YI---------------------------------------------------------------------------------------------------------------------WH-------PGK----IVNGKRVP-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_35_rBAT_AAA35500.1_Homo_sapiens_isoform_A                                    NIKTVWITS F---------YK-----SS-------------------------------------------------------------------------L-----------------------------------------------------------------KD-----FRYGVEDFREVDPIFG--------------------------------------------------------------------TM-----E-DFENLVAAI----HD-K-GLKLII DFIPNH TS------DK-------------HI----W-----------------------F----QL---SRTR------------------------------T-G--------------K----------------YT----D------------------------Y--------------------------------------------------------------------YI---------------------------------------------------------------------------------------------------------------------WH-------DC-THEN---GKTIP-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_35_rBAT_KAG5211578.1_Ovis_aries                                              NIKTVWITS F---------YK-----SS-------------------------------------------------------------------------L-----------------------------------------------------------------KD-----FRHAVEDFREIDPIFG--------------------------------------------------------------------TM-----K-DFENLVAAI----HD-K-GLKLII DFIPNH TS------DK-------------HA----W-----------------------F----QW---SRNR------------------------------T-G--------------K----------------YT----D------------------------Y--------------------------------------------------------------------YI---------------------------------------------------------------------------------------------------------------------WH-------DC-NYEN---GTTIP-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_35_rBAT_ACN11390.1_Salmo_salar                                               NIKAIWISP F---------YK-----SP-------------------------------------------------------------------------M-----------------------------------------------------------------KD-----FGYDVEDFRDIDPLFG--------------------------------------------------------------------SM-----Q-DFDDLLAAM----HD-K-GLKLIM DFIPNH TS------DT-------------HQ----W-----------------------F----NL---SSSG------------------------------H-A--------------Q----------------YK----D------------------------Y--------------------------------------------------------------------YI---------------------------------------------------------------------------------------------------------------------WA-------NC-NTTHA--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_4_AMS_ABF44874.1_Deinococcus_geothermalis                                    GVKYLHLMP L---------LR-----PR------------------------------------------------------E---G--------------E-----------------------------------------------------------------ND-----GGYAVQDYRAVRPDLG--------------------------------------------------------------------TM-----D-DLSALARAL----RG-R-GISLVL DLVLNH VA------RE-------------HA----W-----------------------A----QK---ARAG------------------------------D---------------PK----------------YR----A------------------------Y--------------------------------------------------------------------FH---------------------------------------------------------------------------------------------------------------------LF-------PDRR-GPDAFEATL--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_4_SUH_AAM42629.1_Xanthomonas_campestris                                      GVRYLHLLP F---------LR-----AR------------------------------------------------------A---G--------------D-----------------------------------------------------------------ND-----GGFAVSDYGQVEPALG--------------------------------------------------------------------SN-----D-DLVALTARL----RA-A-NISLCA DFVLNH TA------DD-------------HA----W-----------------------A----QA---ARAG------------------------------D---------------TR----------------YL----D------------------------Y--------------------------------------------------------------------YH---------------------------------------------------------------------------------------------------------------------HF-------ADRN-APDQYDTTL--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_4_AMS_AAT15258.1_Neisseria_polysaccharea                                     GLTYLHLMP L---------FK-----CP------------------------------------------------------E---G--------------K-----------------------------------------------------------------SD-----GGYAVSSYRDVNPALG--------------------------------------------------------------------TI-----G-DLREVIAAL----HE-A-GISAVV DFIFNH TS------NE-------------HE----W-----------------------A----QR---CAAG------------------------------D---------------PL----------------FD----N------------------------F--------------------------------------------------------------------YY---------------------------------------------------------------------------------------------------------------------IF-------PDRR-MPDQYDRTL--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_16_TSY_ABK71531.1_Mycolicibacterium_smegmatis                                GVDCLWLPP F---------YD-----SP-------------------------------------------------------------------------L-----------------------------------------------------------------RD-----GGYDIRDFYKVLPEFG--------------------------------------------------------------------TV-----D-DFVTLLDAA----HR-R-GIRIIT DLVMNH TS------DQ-------------HE----W-----------------------F----QE---SRHN------------------------------P-D-------------GP----------------YG----D------------------------F--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------WS-------DTSD----RYPDA---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_16_TSY_AAT42654.1_Picrophilus_torridus                                       GVDALWLLP F---------YK-----SP-------------------------------------------------------------------------L-----------------------------------------------------------------KD-----DGYDISDYYSILPEYG--------------------------------------------------------------------TI-----D-DFKNFIDTA----HS-M-NIRVIA DLVLNH VS------DQ-------------HP----W-----------------------F----IE---SRSS------------------------------I-D-------------NP----------------KR----D------------------------W--------------------------------------------------------------------FI---------------------------------------------------------------------------------------------------------------------WS-------DTPE----KFKEA---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_16_TSY_AAF11586.1_Deinococcus_radiodurans                                    GVDCLWLLP W---------FP-----SP-------------------------------------------------------------------------L-----------------------------------------------------------------RD-----DGYDVADYRGIHPDLG--------------------------------------------------------------------TL-----D-DFKVFLREA----HA-R-GLRVIG DLVTNH TS------SD-------------HP----W-----------------------F----QA---ARRG------------------------------P-T-------------LP---------DGSPNE-YH----D------------------------Y--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------WS-------DEGK----EYADT---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_44_AGLU_RFT33048.1_Bifidobacteriaceae_bacterium_NR017                        GCNAIWLNP C---------YD-----SP-------------------------------------------------------------------------F-----------------------------------------------------------------KD-----AGYDVRDYKKVAARYG--------------------------------------------------------------------TN-----E-DLKQLFSEA----HN-R-GIRILL DLVPGH TS------EE-------------HE----W-----------------------F----KE---SSKA------------------------------E-E-------------NE----------------FS----K------------------------R--------------------------------------------------------------------YI---------------------------------------------------------------------------------------------------------------------WT-------DSA---FSGYS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

GH13_44_HYPO_ADB14357.1_Gardnerella_vaginalis                                     GCNAIWLNP C---------YD-----SP-------------------------------------------------------------------------F-----------------------------------------------------------------KD-----AGYDVRDYKKVAARYG--------------------------------------------------------------------TN-----E-DLKQLFSEA----HN-Q-GIRILL DLVPGH TS------EE-------------HE----W-----------------------F----RE---SSKA------------------------------E-E-------------NE----------------FS----K------------------------R--------------------------------------------------------------------YI---------------------------------------------------------------------------------------------------------------------WT-------DSA---FSGYS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

GH13_44_HYPO_CBK63352.1_Alistipes_shahii                                          GFNTIWLSP V---------FE-----SP-------------------------------------------------------------------------F-----------------------------------------------------------------ED-----GGYDITDYYKVDPRFG--------------------------------------------------------------------TN-----T-QLVELIRDA----HA-K-GIRICL DLVAGH TS------DK-------------HP----W-----------------------F----RQ---SRSA------------------------------DTN-------------QL----------------YS----D------------------------Y--------------------------------------------------------------------YI---------------------------------------------------------------------------------------------------------------------WS-------DSKS----SL--PT--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_36_AAMY_Q8A1G3_Bacteroides_thetaiotaomicron                                  GVKALWLSP I---------HP-----CM-------------------------------------------------------------------------------------------------------------------------------------------SY-----HGYDVTDYTKVNPQLG--------------------------------------------------------------------TE-----S-DFDRLVTEA----HN-R-GIKIYL DYVMNH TG------TA-------------HP----W-----------------------F----TE---ASSS------------------------------S-E-------------SP----------------YR----N------------------------Y--------------------------------------------------------------------YS---------------------------------------------------------------------------------------------------------------------FS-------ED-P-KTDIAAGKIA----------------------------------------------MITQEGAA---GYNA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_36_AAMY_P14899_Dictyoglomus_thermophilum_AmyC                                NITALWLMP I---------FP-----SV-------------------------------------------------------------------------------------------------------------------------------------------SY-----HGYDVTDYYDIHPGYG--------------------------------------------------------------------TM-----E-DFENLIRKA----HE-K-NIKIIL DLVVNH TS------SR-------------HP----W-----------------------F----VS---SASS------------------------------Y-N-------------SP----------------YR----D------------------------Y--------------------------------------------------------------------YI---------------------------------------------------------------------------------------------------------------------WS-------TE-K--PE---------------------------------------------------------KN--------S------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_36_AAMY_B8CY54_Halothermothrix_orenii_AmyA                                   GVNGIWLMP I---------FK-----SP-------------------------------------------------------------------------------------------------------------------------------------------SY-----HGYDVTDYYKINPDYG--------------------------------------------------------------------TL-----E-DFHKLVEAA----HQ-R-GIKVII DLPINH TS------ER-------------HP----W-----------------------F----LK---ASRD------------------------------K-N-------------SE----------------YR----D------------------------Y--------------------------------------------------------------------YV---------------------------------------------------------------------------------------------------------------------WA-------GP-D--TDT-KETKL--------------------------------------------------DG--------G------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

 



 

17 

 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  CSR-V                                                                                                                                                          --CSR-II-                                                                                                                                                                                                                                                               -CSR-III                                           

 

RZP12244.1_Flavobacteriales_bacterium                                            -------------------------------------------------------------------------------------------------------------------PRTGE-----S----------------------F------------------------------------------------------------------------------------------GWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DN--------------------------------------F-------------------S----------MRKAMK----EAML-----YWI-----K--E------V------DID GYRIDQAYA -------V--------------------------------------------------------------------PM---D--F--------------------YEE--V---L----------------------------------PEM---K----K--------------L-----K---------------------------------------------P----------------V-------- FILGETDA ----------------------------------------- 

RZP08053.1_Flavobacteriales_bacterium                                            -------------------------------------------------------------------------------------------------------------------PDTGK-----S----------------------W------------------------------------------------------------------------------------------GWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------F----------------DN--------------------------------------M-------------------D----------MQNEMI----EAME-----YWV-----K--E------H------DID GYRLDAAHS -------C--------------------------------------------------------------------PP---S--F--------------------WKK--S---I----------------------------------DRL---K----K--------------I-----K---------------------------------------------N----------------V-------- LMLAESDG ----------------------------------------- 

PJB12981.1_Flavobacteriales_bacterium_CG_4_9_14_3_um_filter_40_17                -------------------------------------------------------------------------------------------------------------------PKTGE-----S----------------------W------------------------------------------------------------------------------------------GWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAALN -----------------Y----------------NN--------------------------------------P-------------------E----------LRKAML----QEML-----YWV-----K--N------H------KID GFRLDMAHN -------I--------------------------------------------------------------------PA---D--F--------------------WKT--A---F----------------------------------DSI---K----K--------------N-----K---------------------------------------------S----------------D-------- FLFIETEK ----------------------------------------- 

EID76795.1_Imtechella_halotolerans_K1                                            -------------------------------------------------------------------------------------------------------------------PETGE-----S----------------------W------------------------------------------------------------------------------------------GWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAHLN -----------------Y----------------DN--------------------------------------E-------------------G----------LFDAMA----QEMV-----YWV-----K--E------T------NID GFRCDVADN -------V--------------------------------------------------------------------KV---S--F--------------------WEY--V---Y----------------------------------PKL---T----S--------------I-----K---------------------------------------------P----------------V-------- FMLAESEK ----------------------------------------- 

EDP96606.1_Kordia_algicida                                                       -------------------------------------------------------------------------------------------------------------------E-DGI-----P----------------------V------------------------------------------------------------------------------------------GWA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DN--------------------------------------K-------------------E----------LRKEMV----KDMK-----YWL-----T--E------E------NVD GFRCDVAGS -------V--------------------------------------------------------------------PT---D--F--------------------WKE--A---I----------------------------------PQL---R----A--------------T-----K---------------------------------------------------D----------I-------- FMLAEAWE ----------------------------------------- 

WP_298329650.1_uncultured_Dokdonia_sp                                            -------------------------------------------------------------------------------------------------------------------TATGK-----S----------------------W------------------------------------------------------------------------------------------GWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DN--------------------------------------Q-------------------A----------MRDEMI----ADLS-----YWV-----Q--E------H------DVD GFRMDVAHK -------V--------------------------------------------------------------------PV---P--F--------------------FKR--A---I----------------------------------DSL---E----Q--------------I-----K---------------------------------------------S----------------P-------L FMLAEAEQ ----------------------------------------- 

TYP72210.1_Aquimarina_intermedia                                                 -----------------------------------------------------------------------------------------------------------------------E-----G----------------------T------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DS--------------------------------------M-------------------E----------MRQKMR----DAMK-----YWV-----A--D------Q------NVD GFRCDVAGM -------V--------------------------------------------------------------------PV---E--F--------------------WNK--T---T----------------------------------AAL---E----E--------------I-----K---------------------------------------------P----------------V-------- FMLAEAWE ----------------------------------------- 

KAK3604785.1_Potamilus_streckersoni                                              -------------------------------------------------------------------------------------------------------------------PQTGE-----S----------------------W------------------------------------------------------------------------------------------GWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------EN--------------------------------------M-------------------D----------MQKAMI----EEMA-----YWV-----T--E------A------DID GFRCDVAHN -------V--------------------------------------------------------------------PI---T--F--------------------WEK--A---R----------------------------------KEI---D----K--------------I-----K---------------------------------------------P----------------C-------- FWLAEAEQ ----------------------------------------- 

WP_166989327.1_Pseudomaricurvus_alkylphenolicus                                  -------------------------------------------------------------------------------------------------------------------ARTGE-----S----------------------W------------------------------------------------------------------------------------------GWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DN--------------------------------------K-------------------A----------LWQGMS----EAMQ-----FWL-----R--E------V------DMD GFRCDVAGE -------V--------------------------------------------------------------------HT---E--F--------------------WNH--V---R----------------------------------PQL---D----A--------------I-----K---------------------------------------------P----------------V-------- FMLAEAEK ----------------------------------------- 

PID89777.1_Bacteroidia_bacterium                                                 -----------------------------------------------------------------------------------------------------------------------E-----G----------------------T------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DN--------------------------------------K-------------------D----------MRRAMI----DALK-----YWI-----Q--E------V------DID GYRCDVAGM -------V--------------------------------------------------------------------PI---D--F--------------------WIE--A---R----------------------------------KEI---E----T--------------L-----K---------------------------------------------P----------------V-------- FMLAEEGK ----------------------------------------- 

UCH15058.1_Bacteroidales_bacterium                                               -------------------------------------------------------------------------------------------------------------------PIHHE-----E----------------------T------------------------------------------------------------------------------------------DWW------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------F----------------DN--------------------------------------K-------------------D----------LRNEFK----QIFK-----YWI-----S--E------F------DID GYRCDAAAW -------V--------------------------------------------------------------------PA---D--F--------------------WDE--I---R----------------------------------APL---D----S--------------V-----K---------------------------------------------P----------------V-------- FMLAEADI ----------------------------------------- 

RLD19591.1_Bacteroidota_bacterium                                                -------------------------------------------------------------------------------------------------------------------PIDEG-----E----------------------T------------------------------------------------------------------------------------------DWW------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- TAELN -----------------Y----------------DN--------------------------------------A-------------------E----------LRTEMI----DILK-----YWV-----E--E------F------NVD GYRCDVAMQ -------V--------------------------------------------------------------------PT---D--F--------------------WEE--A---R----------------------------------KEL---D----K--------------Q-----K---------------------------------------------------L----------L-------- FMLAEAEQ ----------------------------------------- 

OQA66704.1_Ignavibacteria_bacterium_ADurb.Bin266                                 -----------------------------------------------------------------------------------------------------------------------------V----------------------P------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLN -----------------Y----------------DN--------------------------------------K-------------------E----------LWKEMI----SALE-----YWL-----N--E------F------DID GYRCDVAGM -------I--------------------------------------------------------------------PV---E--F--------------------WNE--A---R----------------------------------FEL---D----K--------------M-----K---------------------------------------------P----------------V-------- FMLAEWDT ----------------------------------------- 

AFN75430.1_Melioribacter_roseus                                                  -----------------------------------------------------------------------------------------------------------------------------V----------------------P------------------------------------------------------------------------------------------DWH------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLD -----------------Y----------------SN--------------------------------------K-------------------D----------LWDYMI----DAMK-----YWV-----T--E------F------DVD GFRCDYANG -------V--------------------------------------------------------------------PI---E--F--------------------WTA--A---R----------------------------------KEL---E----K--------------V-----K---------------------------------------------P----------------L-------- FMLAEAAE ----------------------------------------- 

QAR31169.1_Ornithobacterium_rhinotracheale                                       ----------------------------------------------------------------------------------------------------------------------PL-----G----------------------T------------------------------------------------------------------------------------------DWD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIQLN -----------------Y----------------SN--------------------------------------P-------------------Q----------MQDSMI----SVMQ-----YWV-----K--K------F------DID GYRCDVAEM -------V--------------------------------------------------------------------PM---S--F--------------------WKR--A---R----------------------------------AQL---D----S--------------I-----K---------------------------------------------N----------------I-------- FMLAEGEK ----------------------------------------- 

MDG4951057.1_Profundicola_chukchiensis                                           ---------------------------------------------------------------------------------------------------------------------PTV-----G----------------------T------------------------------------------------------------------------------------------DWL------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DN--------------------------------------Q-------------------D----------MRAAMQ----DAMM-----FWV-----K--E------A------NID GFRCDVAEM -------V--------------------------------------------------------------------PM---D--F--------------------WID--T---R----------------------------------KKL---D----E--------------I-----K---------------------------------------------P----------------V-------- FMLAEGAE ----------------------------------------- 

APD06119.1_Flavobacteriaceae_bacterium_UJ101                                     ---------------------------------------------------------------------------------------------------------------------VPE-----G----------------------T------------------------------------------------------------------------------------------DWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- TADLD -----------------Y----------------SN--------------------------------------P-------------------S----------TREEME----DAML-----YWV-----K--E------T------DID GYRCDVAGM -------V--------------------------------------------------------------------PL---D--F--------------------WTT--L---R----------------------------------PKL---D----E--------------I-----K---------------------------------------------P----------------V-------- FMLAEDGE ----------------------------------------- 

VBB45750.1_uncultured_Paludibacter_sp.                                           -----------------------------------------------------------------------------------------------------------------------K-----G----------------------T------------------------------------------------------------------------------------------DWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- TADLN -----------------Y----------------DN--------------------------------------P-------------------E----------LRRAMI----DAMS-----YWV-----K--N------V------DID GFRCDVAGM -------V--------------------------------------------------------------------PL---S--F--------------------WLH--A---R----------------------------------KEL---D----E--------------I-----K---------------------------------------------P-----N----------L-------- FFLAEDGE ----------------------------------------- 

GIR57489.1_Crocinitomicaceae_bacterium                                           -----------------------------------------------------------------------------------------------------------------------L-----G----------------------T------------------------------------------------------------------------------------------DWW------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------EN--------------------------------------N-------------------E----------LRNAMT----DALL-----YWV-----D--E------F------DID GYRCDVASW -------V--------------------------------------------------------------------PD---D--Y--------------------WKS--A---I----------------------------------DTL---K----Q--------------T-----K---------------------------------------------D----------------V-------- FLLAEAEG ----------------------------------------- 

PWL31337.1_Fluviicola_sp_XM-24bin1                                               -----------------------------------------------------------------------------------------------------------------------P-----G----------------------T------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VSDLN -----------------Y----------------DN--------------------------------------Q-------------------D----------MRAAMI----DAME-----YWV-----A--D------F------DID GYRCDVAGW -------V--------------------------------------------------------------------PT---D--F--------------------WND--A---R----------------------------------AAL---D----K--------------I-----K---------------------------------------------P----------------V-------- FMLAEDEG ----------------------------------------- 

WP_306640064.1_Longitalea_sp_SCSIO_12813                                         ----------------------------------------------------------------------------------------------------------------------PL-----G----------------------T------------------------------------------------------------------------------------------DWW------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAQLD -----------------W----------------KG--------------------------------------E-------------------V-KNEA-----MWNAMT----ESMA-----FWL-----T--E------A------NID GFRCDVADF -------V--------------------------------------------------------------------PV---E--F--------------------WDQ--A---R----------------------------------QAL---E----K--------------V-----N---------------------------------------------P-----Q----------V-------- FMLAEAEN ----------------------------------------- 

TNE78542.1_Bacteroidota_bacterium                                                -----------------------------------------------------------------------------------------------------------------------------P----------------------Y------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIKLN -----------------Y----------------ES--------------------------------------K-------------------G----------LRKAML----DAMK-----FWI-----K--E------T------DMD GFRCDVAYE -------V--------------------------------------------------------------------PM---D--F--------------------WNN--A---R----------------------------------KEL---D----R--------------I-----K---------------------------------------------P----------------V-------- FMLAEAEG ----------------------------------------- 

BDD08929.1_Fulvitalea_axinellae                                                  ----------------------------------------------------------------------------------------------------------------------------------------------------P------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVSLN -----------------Y----------------EN--------------------------------------P-------------------E----------LRQWMI----DEMK-----FWI-----E--E------C------DVD GFRCDYAGG -------V--------------------------------------------------------------------AV---D--F--------------------WEE--C---R----------------------------------KQL---N----E--------------I-----K---------------------------------------------------H----------V-------- FMLAEWED ----------------------------------------- 

CCZ81349.1_Odoribacter_laneus                                                    -----------------------------------------------------------------------------------------------------------------------------V----------------------A------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLD -----------------Y----------------EQ--------------------------------------P-------------------G----------LRQYMI----ESMK-----FWV-----K--E------A------NID GYRCDVAAM -------V--------------------------------------------------------------------PT---D--F--------------------WKE--A---R----------------------------------MAL---D----S--------------L-----K---------------------------------------------P----------------V-------- FMLAEAWE ----------------------------------------- 

PCJ63739.1_Bacteroidota_bacterium                                                -------------------------------------------------------------------------------------------------------------------E-DGK-----S----------------------W------------------------------------------------------------------------------------------GWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DS--------------------------------------K-------------------E----------MRTEMI----ASMK-----FWI-----E--E------C------DLD GFRCDVAME -------V--------------------------------------------------------------------PT---N--F--------------------WNE--A---R----------------------------------VAL---D----S--------------V-----K---------------------------------------------P----------------I-------- FMLAESET ----------------------------------------- 

QNR25628.1_Croceimicrobium_hydrocarbonivorans                                    -----------------------------------------------------------------------------------------------------------------------P-----V----------------------A------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DE--------------------------------------K-------------------G----------LWAAMK----ESMQ-----FWV-----K--E------A------DVD GFRCDVAMM -------V--------------------------------------------------------------------PM---E--F--------------------WNE--S---R----------------------------------QAL---D----S--------------L-----K---------------------------------------------P----------------V-------- FMLAEAEG ----------------------------------------- 

QNL22394.1_Hyphobacterium_sp_CCMP332                                             -----------------------------------------------------------------------------------------------------------------------I-----G----------------------T------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVDLN -----------------Y----------------DN--------------------------------------P-------------------E----------MRTAMI----EALQ-----FWV-----Q--E------C------EIN GYRCDVADW -------V--------------------------------------------------------------------PS---D--F--------------------WTA--A---R----------------------------------AAL---D----S--------------I-----N---------------------------------------------P----------------D-------I FMLAEAEN ----------------------------------------- 

OFX89561.1_Bacteroidetes_bacterium_GWE2_32_14                                    -----------------------------------------------------------------------------------------------------------------------------V----------------------A------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADFN -----------------Y----------------DN--------------------------------------K-------------------D----------MRNFMI----DALK-----YWV-----N--E------F------NID GYRCDVAGM -------V--------------------------------------------------------------------PI---D--F--------------------WND--T---R----------------------------------AEL---D----K--------------I-----K---------------------------------------------P----------------V-------- FMLAEANE ----------------------------------------- 

RCL63763.1_Bacteroidota_bacterium                                                -----------------------------------------------------------------------------------------------------------------------P-----V----------------------E------------------------------------------------------------------------------------------DWA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DN--------------------------------------V-------------------E----------MRDSML----DAFR-----YWV-----E--E------F------DID GYRCDVAGM -------V--------------------------------------------------------------------PI---D--F--------------------WQD--M---S----------------------------------SEV---R----S--------------I-----K---------------------------------------------P-----D----------A-------- FLLAEADE ----------------------------------------- 

WP_252938339.1_Roseivirga_pacifica                                               -----------------------------------------------------------------------------------------------------------------------------V----------------------A------------------------------------------------------------------------------------------DWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLN -----------------Y----------------DN--------------------------------------Q-------------------E----------MRSQMK----DALK-----YWV-----S--K------F------DID GYRCDVAEM -------V--------------------------------------------------------------------PM---D--F--------------------WNE--V---R----------------------------------SEL---N----Q--------------I-----K---------------------------------------------P----------------V-------- FMLAEGED ----------------------------------------- 

WP_143960756.1_Litoribacter_populi                                               -----------------------------------------------------------------------------------------------------------------------A-----G----------------------T------------------------------------------------------------------------------------------DWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIELD -----------------Y----------------DN--------------------------------------P-------------------D----------VHTVME----DAML-----YWV-----K--E------H------NID GFRCDVAEL -------V--------------------------------------------------------------------PM---E--F--------------------WNN--T---R----------------------------------KSL---D----E--------------I-----K---------------------------------------------P----------------V-------- FMLAEGEK ----------------------------------------- 

WP_141239846.1_Aliifodinibius_salipaludis                                        -----------------------------------------------------------------------------------------------------------------------------P----------------------Q------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIELN -----------------Y----------------NI--------------------------------------E-------------------D----------MRDEMV----DEMS-----YWV-----E--E------F------NID GFRADFASG -------V--------------------------------------------------------------------PM---D--F--------------------WNR--V---R----------------------------------HDL---N----E--------------I-----K---------------------------------------------P----------------T-------- FLLAEAEE ----------------------------------------- 

MDQ8208009.1_Coraliomargarita_sp_SDUM461003                                      ----------------------------------------------------------------------------------------------------------------------PP-----V----------------------E------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIALN -----------------Y----------------AN--------------------------------------D-------------------G----------LRLAMI----DAME-----YWV-----R--E------Y------GVD GYRCDVAEE -------V--------------------------------------------------------------------PT---A--F--------------------WNQ--A---R----------------------------------QAL---N----Q--------------V-----A---------------------------------------------------P----------V-------- FMLAEGQL ----------------------------------------- 

TVR31165.1_Balneolaceae_bacterium                                                -----------------------------------------------------------------------------------------------------------------------P-----V----------------------D------------------------------------------------------------------------------------------DWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIQLN -----------------V----------------NN--------------------------------------R-------------------D----------MWEAMI----ESME-----YWV-----E--E------H------NID GFRADVAYM -------V--------------------------------------------------------------------PT---D--F--------------------WIE--A---R----------------------------------NRL---D----M--------------I-----K---------------------------------------------P----------------V-------- FMLAEAEE ----------------------------------------- 

MCH8485807.1_Cyclonatronum_sp                                                    -----------------------------------------------------------------------------------------------------------------------Y-----G----------------------T------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIQLN -----------------F----------------NN--------------------------------------P-------------------D----------VHDYMI----SALR-----YWV-----E--E------F------NID GYRADVAYL -------V--------------------------------------------------------------------PT---E--F--------------------WVR--A---R----------------------------------REL---D----S--------------I-----K---------------------------------------------P----------------V-------- FMLAEAHT ----------------------------------------- 

OIO17781.1_Ignavibacteria_bacterium_CG1_02_37_35                                 -----------------------------------------------------------------------------------------------------------------------V----------------------------A------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLN -----------------Y----------------DN--------------------------------------K-------------------E----------LWQYMS----GAME-----YWL-----K--E------Y------NID GFRCDVAGM -------V--------------------------------------------------------------------PD---E--F--------------------WSF--L---Y----------------------------------PKL---S----A--------------H-----K---------------------------------------------N----------------I-------- FMLAEDER ----------------------------------------- 

KAA3611096.1_Calditrichota_bacterium                                             -----------------------------------------------------------------------------------------------------------------------------D----------------------P------------------------------------------------------------------------------------------NWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDFN -----------------Y----------------DN--------------------------------------L-------------------D----------MRNYML----KAMK-----YWV-----T--E------F------DID GYRCDMADL -------V--------------------------------------------------------------------PT---D--F--------------------WDQ--T---R----------------------------------RDL---D----A--------------I-----K---------------------------------------------Q----------------V-------- FMLAESET ----------------------------------------- 

QOJ29674.1_Ignavibacteriales_bacterium                                           -----------------------------------------------------------------------------------------------------------------------R-----G----------------------T------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIQLD -----------------Y----------------SN--------------------------------------K-------------------E----------MRLAMT----DALE-----YWV-----R--E------F------DVD GYRCDVAAM -------V--------------------------------------------------------------------PT---D--F--------------------WES--V---Y----------------------------------KKL---S----A--------------I-----K---------------------------------------------P----------------V-------- FMLAEAHE ----------------------------------------- 

PIE86166.1_Bacteroidia_bacterium                                                 -----------------------------------------------------------------------------------------------------------------------P-----N----------------------Q------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAKLD -----------------F----------------EN--------------------------------------R-------------------D----------LWEAMA----DEML-----YWI-----K--N------T------GID GFRCDMAHL -------V--------------------------------------------------------------------PT---E--F--------------------WNF--I---R----------------------------------EKL---D----E--------------E-----K---------------------------------------------K----------------V-------- LMLAESEN ----------------------------------------- 

KAF0200891.1_Bacteroidota_bacterium                                              -----------------------------------------------------------------------------------------------------------------------P-----I----------------------P------------------------------------------------------------------------------------------EWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VLDLD -----------------Y----------------SK--------------------------------------P-------------------E----------VHRFMI----DAMK-----FWL-----T--E------T------DID GFRCDMAKL -------I--------------------------------------------------------------------PL---E--F--------------------WQS--A---R----------------------------------KEL---D----G--------------V-----K---------------------------------------------P----------------V-------- FMLAEAEN ----------------------------------------- 

OIP00198.1_Bacteroidetes_bacterium_CG2_30_33_31                                  ----------------------------------------------------------------------------------------------------------------------------------------------------Y------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VLALD -----------------Y----------------SN--------------------------------------H-------------------Q----------LWKGMA----DAMK-----YWL-----D--E------A------DID GFRCDVAML -------V--------------------------------------------------------------------ST---D--F--------------------WDS--A---R----------------------------------AEL---D----K--------------T-----K---------------------------------------------A----------------V-------- FMLAEAEQ ----------------------------------------- 

PDH57537.1_Rhodothermaeota_bacterium_MED-G12                                     ----------------------------------------------------------------------------------------------------------------------PL-----G----------------------T------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIQLD -----------------Y----------------TN--------------------------------------D-------------------E----------MRAAMI----DAMK-----YWV-----A--E------F------GVD GYRCDVAGK -------V--------------------------------------------------------------------PT---D--F--------------------WVR--A---H----------------------------------AEL---D----E--------------V-----K---------------------------------------------------D----------V-------- FMLAEDGE ----------------------------------------- 

RPG87855.1_Crocinitomicaceae_bacterium_TMED209                                   ----------------------------------------------------------------------------------------------------------------------PS-----E----------------------T------------------------------------------------------------------------------------------DWW------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VTQLD -----------------W----------------EN--------------------------------------G-------------------R--ESG-----LYDAMA----DALE-----YWV-----R--E------F------GID GYRCDVAEK -------V--------------------------------------------------------------------PT---D--F--------------------WEK--A---R----------------------------------RQL---E----E--------------V-----N---------------------------------------------P-----E----------V-------- FMLAEAEV ----------------------------------------- 

TNE50071.1_Bacteroidota_bacterium                                                -------------------------------------------------------------------------------------------------------------------EHGEP-----I----------------------E------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VCDLD -----------------F----------------GN--------------------------------------P-------------------D----------LRRAMI----DAMQ-----YWL-----R--E------V------DID GYRVDMAGL -------V--------------------------------------------------------------------PN---D--F--------------------WAQ--A---R----------------------------------PAL---D----S--------------V-----K---------------------------------------------------E----------V-------- FMLAEWQD ----------------------------------------- 

CAD7252417.1_Darwinula_stevensoni                                                -------------------------------------------------------------------------------------------------------------------EHGEQ-----I----------------------H------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VCDLN -----------------Y----------------AN--------------------------------------P-------------------A----------LRKAMV----EAML-----FWV-----K--T------C------DID GFRVDMSGL -------V--------------------------------------------------------------------PN---D--F--------------------WEE--A---H----------------------------------SKL---Q----S--------------M-----K---------------------------------------------P----------------L-------- FMLSEWQD ----------------------------------------- 

CCH01189.1_Fibrella_aestuarina                                                   -------------------------------------------------------------------------------------------------------------------ENGKP-----T-----------------------------------------------------------------------------------------------------------------GWD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVDLN -----------------Y----------------DN--------------------------------------P-------------------A----------MRKAMT----DAMT-----FWV-----R--E------T------DID GYRMDVAGL -------V--------------------------------------------------------------------PA---T--F--------------------WQE--L---R----------------------------------PTL---D----K--------------I-----K---------------------------------------------P----------------V-------- FMLAEAEA ----------------------------------------- 

EGA68405.1_Vibrio_sinaloensis                                                    -------------------------------------------------------------------------------------------------------------------VDSQK-----T----------------------E------------------------------------------------------------------------------------------YWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIGLN -----------------Y----------------EN--------------------------------------P-------------------V----------LWRGMK----DAMA-----YWV-----T--E------F------DID GFRCDVAGL -------V--------------------------------------------------------------------PT---P--F--------------------WDY--V---T----------------------------------TEL---H----K--------------L-----K---------------------------------------------H----------------L-------- FMLAEWSA ----------------------------------------- 

GAK19705.1_Vibrio_sp_JCM_19052                                                   -------------------------------------------------------------------------------------------------------------------DNGEE-----L----------------------E------------------------------------------------------------------------------------------YWD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVGFD -----------------Y----------------TQ--------------------------------------K-------------------P----------LWDEME----NALK-----YWV-----Q--E------A------NID GYRCDVAGL -------V--------------------------------------------------------------------PT---P--F--------------------WER--A---R----------------------------------ATL---D----E--------------I-----K---------------------------------------------P----------------V-------- FMLAEWST ----------------------------------------- 

QDU68335.1_Planctomycetes_bacterium_Pla133                                       -----------------------------------------------------------------------------------------------------------------------P-----N----------------------P------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIGLD -----------------Y----------------DE--------------------------------------P-------------------S----------TRRAMT----DAML-----HWV-----R--A------C------RID GFRCDVAEL -------V--------------------------------------------------------------------PA---D--F--------------------WRA--A---I----------------------------------AEL---R----A--------------E-----R---------------------------------------------P----------------Q-------- FMLAEGER ----------------------------------------- 

AMR27413.1_Hymenobacter_psoromatis                                               -----------------------------------------------------------------------------------------------------------------------P-----V----------------------A------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVALD -----------------Y----------------TN--------------------------------------Q-------------------E----------MRAYMV----DALA-----YWV-----R--E------A------AID GYRCDVAGL -------V--------------------------------------------------------------------PT---D--F--------------------WDE--A---R----------------------------------PAL---E----A--------------L-----K---------------------------------------------P----------------V-------- FMLAEWDE ----------------------------------------- 

RMH64054.1_Calditrichota_bacterium                                               ----------------------------------------------------------------------------------------------------------------------PP-----L----------------------E------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VYALD -----------------Y----------------TQ--------------------------------------K-------------------A----------LRDSMA----HTMA-----WWI-----R--E------F------NLD GFRCDVAEM -------V--------------------------------------------------------------------PL---D--F--------------------WDA--L---R----------------------------------PFL---E----S--------------I-----K---------------------------------------------P----------------V-------- FMLAEGEN ----------------------------------------- 

MBC3875504.1_Undibacterium_flavidum                                              -----------------------------------------------------------------------------------------------------------------------P-----V----------------------P------------------------------------------------------------------------------------------DWA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIALD -----------------Y----------------SN--------------------------------------P-------------------Q----------VRKAMV----DAMR-----FWL-----T--E------Y------NID GFRCDVAAM -------V--------------------------------------------------------------------PT---D--F--------------------WND--T---R----------------------------------KEL---D----K--------------T-----K---------------------------------------------K----------------V-------- FMLAEAHE ----------------------------------------- 

GFI12946.1_Muribaculaceae_bacterium                                              -----------------------------------------------------------------------------------------------------------------------------P----------------------H------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VYQLD -----------------Y----------------SQ--------------------------------------R-------------------A----------TRSAML----DAMT-----FWL-----T--E------T------GID GFRCDVAGM -------V--------------------------------------------------------------------PV---D--F--------------------WNE--A---R----------------------------------AAF---D--TAA--------------G-----R---------------------------------------------P----------------V-------- FMLAEATE ----------------------------------------- 

CDE06671.1_Prevotella_sp_CAG485                                                  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- TYQLD -----------------Y----------------SN--------------------------------------P-------------------K----------LRKAMK----EALI-----YWM-----K--E------A------DID GYRCDVAGM -------V--------------------------------------------------------------------PT---D--F--------------------WDE--V---R----------------------------------PEL---D----K--------------I-----K---------------------------------------------P----------------V-------- FMLAEASK ----------------------------------------- 

RLD43041.1_Bacteroidota_bacterium                                                ----------------------------------------------------------------------------------------------------------------------------------------------------S------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VISLD -----------------Y----------------NN--------------------------------------P-------------------Q----------MRDSMI----SALK-----FWI-----T--E------T------DID GYRCDMAGM -------V--------------------------------------------------------------------PT---D--F--------------------WDD--A---R----------------------------------TEM---D----K--------------I-----K---------------------------------------------A----------------V-------- FMLAEDED ----------------------------------------- 

MYN29304.1_Duganella_levis                                                       -------------------------------------------------------------------------------------------------------------------D-AGG-----S----------------------E------------------------------------------------------------------------------------------EWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVGLD -----------------Y----------------DN--------------------------------------K-------------------E----------LWKGMT----DAMA-----FWV-----K--D------V------GID GFRADAAGM -------V--------------------------------------------------------------------PI---A--F--------------------WDQ--A---R----------------------------------AQL---D----K--------------I-----K---------------------------------------------P----------------V-------- FMLAEADD ----------------------------------------- 

RST30244.1_Sphingomonas_ginkgonis                                                -------------------------------------------------------------------------------------------------------------------E-APN-----Y----------------------E------------------------------------------------------------------------------------------YWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVALD -----------------Y----------------SK--------------------------------------P-------------------E----------LRAAML----DAMR-----FWV-----R--N------A------DID GFRCDVAEL -------V--------------------------------------------------------------------PI---D--F--------------------WVS--A---R----------------------------------AEL---E----K--------------S-----K---------------------------------------------P----------------L-------- FFLAEGDK ----------------------------------------- 

EEF24336.1_Ricinus_communis                                                      -------------------------------------------------------------------------------------------------------------------TDGAE-----P----------------------E------------------------------------------------------------------------------------------YWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VTGLD -----------------W----------------SK--------------------------------------P-------------------G----------LWKGMT----DAML-----YWV-----R--E------A------DID GFRCDVAGK -------V--------------------------------------------------------------------PT---P--F--------------------WNQ--A---R----------------------------------AEL---D----R--------------V-----K---------------------------------------------P----------------V-------- FMLAEADK ----------------------------------------- 

WP_072382030.1_Novosphingobium_sp_NDB2Meth1                                      -------------------------------------------------------------------------------------------------------------------LSDHH-----E----------------------E------------------------------------------------------------------------------------------TWA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIGLD -----------------Y----------------SK--------------------------------------Q-------------------A----------VRDGMI----AAMA-----FWL-----K--E------A------DID GFRCDVAWT -------L--------------------------------------------------------------------PV---A--F--------------------WEQ--A---R----------------------------------AEL---D----A--------------V-----K---------------------------------------------P----------------V-------- FMLAEADT ----------------------------------------- 

OWR02431.1_Roseateles_puraquae                                                   -------------------------------------------------------------------------------------------------------------------G-QPN-----E----------------------E------------------------------------------------------------------------------------------HWD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVALD -----------------Y----------------RS--------------------------------------E-------------------G----------LRAAMI----DAMR-----FWV-----A--D------V------GVD GFRCDVASL -------V--------------------------------------------------------------------PV---D--F--------------------WVR--A---R----------------------------------REL---E----A--------------V-----K---------------------------------------------P----------------L-------- FMLAESDA ----------------------------------------- 

PZX20730.1_Breznakibacter_xylanolyticus                                          -------------------------------------------------------------------------------------------------------------------G--TT-----I----------------------D------------------------------------------------------------------------------------------HWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVGLD -----------------Y----------------TQ--------------------------------------P-------------------A----------VHRAMT----DAML-----FWV-----K--E------A------NVD GFRCDVAGL -------V--------------------------------------------------------------------PA---S--F--------------------WNH--A---R----------------------------------REL---Q----A--------------V-----K---------------------------------------------P----------------I-------- FMLAENED ----------------------------------------- 

OQC35924.1_Bacteroidetes_bacterium_ADurb.Bin041                                  -----------------------------------------------------------------------------------------------------------------------------P----------------------H------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVQLD -----------------Y----------------SN--------------------------------------Q-------------------E----------LRQAML----DAMA-----FWV-----R--E------A------DID GFRCDVADL -------V--------------------------------------------------------------------PL---D--F--------------------WEQ--A---R----------------------------------EEL---E----E--------------I-----K---------------------------------------------P----------------L-------- FMLAESDK ----------------------------------------- 

WP_088653137.1_Geofilum_rhodophaeum                                              ----------------------------------------------------------------------------------------------------------------------------------------------------M------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVQLD -----------------Y----------------DN--------------------------------------P-------------------E----------MRAAMQ----DALA-----FWV-----R--E------A------NID GYRCDVAGM -------V--------------------------------------------------------------------PV---D--F--------------------WEE--A---T----------------------------------SDL---Q----Q--------------I-----K---------------------------------------------P----------------L-------- FMLAEDED ----------------------------------------- 

CDC99258.1_Alistipes_sp_CAG268                                                   ----------------------------------------------------------------------------------------------------------------------IV-----Q----------------------Y------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IAKLN -----------------Y----------------DN--------------------------------------A-------------------D----------MRQEME----RAMR-----FWL-----E---------R------GID GFRCDMACE -------V--------------------------------------------------------------------PI---D--F--------------------WRT--T---L----------------------------------PAL---R----R--------------D-----Y---------------------------------------------P-----Q----------I-------- FLLAEGED ----------------------------------------- 

OQB69698.1_Bacteroidetes_bacterium_ADurb.Bin139                                  ----------------------------------------------------------------------------------------------------------------------EF-----L----------------------Y------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VARLN -----------------Y----------------QS--------------------------------------Q-------------------P----------MRQAML----EKML-----FWL-----E--E------V------NVD GFRCDMADL -------S--------------------------------------------------------------------PV---D--F--------------------WEW--A---V----------------------------------PEL---R----K--------------A-----K---------------------------------------------P-----D----------I-------- FMLAESEN ----------------------------------------- 

MBR0110455.1_Bacteroidales_bacterium                                             -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IAKLN -----------------Y----------------NT--------------------------------------P-------------------G----------VHKAMF----EAMK-----FWM-----D---------R------GID GFRCDVAGQ -------V--------------------------------------------------------------------PA---E--F--------------------WKP--S---I----------------------------------DSL---R----T--------------I-----A--------------------------------------------GK-----P----------I-------- YMLAESED ----------------------------------------- 

GHU94128.1_Bacteroidia_bacterium                                                 -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IAELD -----------------Y----------------TN--------------------------------------A-------------------E----------MQAAMR----DAML-----WWV-----K--N------F------DLD GFRCDMAML -------V--------------------------------------------------------------------PT---E--F--------------------WES--A---T----------------------------------AAL---Q----Q--------------Q-----K---------------------------------------------P-----D----------L-------- LMLAEAEE ----------------------------------------- 

WP_274957478.1_Millionella_massiliensis                                          ----------------------------------------------------------------------------------------------------------------------AT-----P----------------------Y------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- AAQLD -----------------Y----------------DN--------------------------------------P-------------------A----------MRRGMV----DAML-----FWL-----C--E------T------RID GFRVDMAML -------E--------------------------------------------------------------------PL---E--F--------------------WNA--C---V----------------------------------PEL---EAFMSK--------------K-----S---------------------------------------------R-----D----------L-------- FMLAEAEG ----------------------------------------- 

TCN64708.1_Acetobacteroides_hydrogenigenes                                       ----------------------------------------------------------------------------------------------------------------------------------------------------Y------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAQLD -----------------T----------------NN--------------------------------------R-------------------H----------MWQGMA----SCMK-----YWI-----S--A------A------NID GFRCDMASL -------L--------------------------------------------------------------------PV---E--F--------------------WEY--I---R----------------------------------QEI---D----K--------------E-----H---------------------------------------------R----------------L-------- FMLAESED ----------------------------------------- 

WP_295936620.1_uncultured_Alistipes_sp                                           -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DWA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- TAQLD -----------------Y----------------AN--------------------------------------R-------------------E----------VWQGQA----EAME-----FWI-----C--E------H------AVD GFRCDMAML -------V--------------------------------------------------------------------PV---E--F--------------------WNE--T---T----------------------------------RRL---R----A--------------L-----K---------------------------------------------P-----D----------L-------- FMLAEAEE ----------------------------------------- 

CCY36953.1_Alistipes_sp_CAG831                                                   ----------------------------------------------------------------------------------------------------------------------VA-----P----------------------F------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DN--------------------------------------T-------------------D----------MRAAML----DAMT-----YWV-----S--E------V------GVD GFRCDVAHE -------V--------------------------------------------------------------------PV---D--F--------------------WND--A---V----------------------------------AAL---R----E--------------I-----R---------------------------------------------P-----D----------L-------- FMLAESEE ----------------------------------------- 

WP_238867769.1_Proteiniphilum_sp_UBA4988                                         ----------------------------------------------------------------------------------------------------------------------SI-----M----------------------Y------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IAQLD -----------------Y----------------SQ--------------------------------------H-------------------E----------MRKAMI----EAMM-----FWV-----R--E------T------GID GFRCDVAGE -------V--------------------------------------------------------------------PT---G--F--------------------WEE--A---K----------------------------------DSL---L----S--------------L-----N---------------------------------------------P-----D----------I-------- FLLAEAEK ----------------------------------------- 

OJV18238.1_Bacteroidetes_bacterium_41-46                                         -----------------------------------------------------------------------------------------------------------------------------P----------------------F------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAKLD -----------------F----------------NN--------------------------------------K-------------------E----------MRASML----DAMK-----FWI-----N--E------A------DID GFRCDVASE -------V--------------------------------------------------------------------PI---D--F--------------------WES--A---V----------------------------------KEI---K----T--------------I-----K---------------------------------------------R-----D----------I-------- LMLAEAEE ----------------------------------------- 

MDI3527941.1_Tenuifilum_sp.                                                      -----------------------------------------------------------------------------------------------------------------------------P----------------------F------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAKLD -----------------Y----------------SK--------------------------------------P-------------------E----------LRKYMI----DMLK-----YWV-----R--D------I------DLD GFRCDVAGE -------V--------------------------------------------------------------------PT---D--F--------------------WNE--A---R----------------------------------KEL---N----K--------------LG----K---------------------------------------------P----------------I-------- FMLAEAEK ----------------------------------------- 

KAB2813838.1_Phaeocystidibacter_luteus                                           -------------------------------------------------------------------------------------------------------------------N-DGN-----L----------------------T------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------NN--------------------------------------P-------------------D----------MQEAMA----QEML-----WWM-----T--E------T------NID GFRCDVAGF -------V--------------------------------------------------------------------PH---E--F--------------------WQM--V---I----------------------------------PRI---R----E--------------V-----K--------------------------------------------EE----------------T-------- FMLAEWDE ----------------------------------------- 

QTN38589.1_Cryomorphaceae_bacterium                                              -------------------------------------------------------------------------------------------------------------------DNEGF-----L----------------------T------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------F----------------DN--------------------------------------R-------------------D----------LWSAMA----GEMR-----FWV-----D--S------T------DID GFRCDVAGF -------V--------------------------------------------------------------------PI---E--Y--------------------WNF--L---T----------------------------------EER---A----T--------------W-----G---------------------------------------------K-----E----------L-------- FMLAEWAE ----------------------------------------- 

PTL98760.1_Bacteroidota_bacterium                                                -------------------------------------------------------------------------------------------------------------------DNDGN-----P----------------------T------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DA--------------------------------------P-------------------G----------MREAMI----SEMN-----WWV-----A--N------V------GID GFRCDVAGF -------V--------------------------------------------------------------------PT---E--F--------------------WNT--A---I----------------------------------TTL---R----A--------------T-----N---------------------------------------------G-----P----------L-------- FMLAEWED ----------------------------------------- 

GGC45001.1_Marivirga_lumbricoides                                                -----------------------------------------------------------------------------------------------------------------------------V----------------------A------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DN--------------------------------------P-------------------D----------LHQAMI----SEMK-----WWI-----T--E------T------NID GFRCDVAGM -------V--------------------------------------------------------------------PN---E--F--------------------WQK--A---I----------------------------------DSL---E----A--------------T-----K---------------------------------------------D----------------V-------- FMLAEWDE ----------------------------------------- 

KRO58761.1_Cryomorphaceae_bacterium_BACL7_MAG-120910-bin2                        -------------------------------------------------------------------------------------------------------------------DDHNN-----A----------------------T------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAELD -----------------Y----------------SN--------------------------------------P-------------------A----------MMEGQR----QAMI-----WWL-----D--H------F------HID GFRVDMAGG -------Q--------------------------------------------------------------------TQ---E--Y--------------------WTE--T---I----------------------------------HHL---R----G--------------H-----S---------------------------------------------P-----E----------I-------- FLLAESEY ----------------------------------------- 

TVQ46139.1_Saprospirales_bacterium                                               -----------------------------------------------------------------------------------------------------------------------------D----------------------T------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIQLD -----------------Y----------------DN--------------------------------------P-------------------E----------MRKAMI----EAMA-----YWV-----T--E------F------NVD GFRCDVAGF -------V--------------------------------------------------------------------PN---D--F--------------------WEV--A---I----------------------------------DEL---N----N--------------M-----R---------------------------------------------D----------------L-------- FWLAEWED ----------------------------------------- 

MCL4143760.1_Idotea_baltica                                                      -------------------------------------------------------------------------------------------------------------------DDQGN-----P----------------------T------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------F----------------DM--------------------------------------P-------------------D----------MRKSMT----DQMM-----YWV-----D--N------H------NID GFRCDMAHF -------V--------------------------------------------------------------------PL---D--Y--------------------WQQ--A---I----------------------------------PTI---K----S--------------A-----R---------------------------------------------P-----N----------L-------- FMLAECES ----------------------------------------- 

KRP09954.1_Sphingobacteriales_bacterium_BACL12_MAG-120802-bin5                   -----------------------------------------------------------------------------------------------------------------------------V----------------------A------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DN--------------------------------------D-------------------Q----------LRREMT----AAMR-----YWI-----E--N------F------DID GFRCDVAGM -------V--------------------------------------------------------------------PD---D--Y--------------------WRT--T---I----------------------------------REL---T----A--------------V-----K---------------------------------------------A-----D----------L-------- FMLAEAEG ----------------------------------------- 

PZX61841.1_Hydrotalea_sandarakina                                                -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DWA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- TRKLN -----------------Y----------------AN--------------------------------------Q-------------------E----------LRDTMI----AQMK-----YWI-----D--S------T------GID GYRCDVASD -------V--------------------------------------------------------------------PD---D--F--------------------WKT--C---I----------------------------------ATL---R----K--------------D-----K---------------------------------------------N----------------I-------- FMLAEGDK ----------------------------------------- 

NII25694.1_Paraflavitalea_devenefica                                             -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- TRDLN -----------------F----------------DN--------------------------------------K-------------------A----------MRDSMT----AAMQ-----YWL-----Q--E------T------GID GFRCDVAGE -------A--------------------------------------------------------------------PT---D--F--------------------WKD--C---I----------------------------------RQL---R----K--------------V-----K---------------------------------------------N----------------V-------- FMLAEADK ----------------------------------------- 

TAF56997.1_Sphingobacteriia_bacterium                                            -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- TRKLN -----------------Y----------------AN--------------------------------------Q-------------------A----------LRDSMR----NSLL-----YWL-----K--E------T------GID GFRFDQAHL -------V--------------------------------------------------------------------DS---S--F--------------------WQE--T---L----------------------------------PIL---R----K--------------E-----K---------------------------------------------P----------------V-------- LLIAESED ----------------------------------------- 

RYY66426.1_Chitinophagaceae_bacterium                                            -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VRKLD -----------------Y----------------SN--------------------------------------R-------------------G----------LRDSMI----AAMK-----FWL-----T--E------T------GID GFRCDVAAE -------V--------------------------------------------------------------------PT---D--F--------------------WKE--C---I----------------------------------ATL---K----T--------------I-----R--------------------------------------------PD----------------I-------- FMLAETDK ----------------------------------------- 

QCK16385.1_Mangrovivirga_cuniculi                                                -------------------------------------------------------------------------------------------------------------------A---------------------------------------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IALLD -----------------H----------------TN--------------------------------------P-------------------E----------TRKAMI----EEMK-----YWV-----S--E------T------DLD GFRCDHPIH ------DI--------------------------------------------------------------------PM---Y--F--------------------WEE--A---T----------------------------------KEI---D----Q--------------M-----K---------------------------------------------D----------------L-------- FWLAEVDE ----------------------------------------- 

WP_242121039.1_Aestuariivivens_sediminicola                                      -------------------------------------------------------------------------------------------------------------------A-MSP-----T----------------------D------------------------------------------------------------------------------------------VWW------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- TALLD -----------------N----------------SK--------------------------------------P-------------------E----------TRQAMI----EAMR-----FWV-----E---------L------GID GFRLDHGCG -----DKI--------------------------------------------------------------------PL---Y--L--------------------WEE--A---R----------------------------------AAL---D----P--------------L-----R---------------------------------------------D----------------L-------- FWLAECGH ----------------------------------------- 

NGP87033.1_Fodinibius_halophilus                                                 -----------------------------------------------------------------------------------------------------------------------------E----------------------A------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IAQLN -----------------Y----------------EN--------------------------------------K-------------------E----------LWDKMI----QKMK-----YWI-----N--E------A------NID GYRVDHAGH ------DI--------------------------------------------------------------------PL---D--F--------------------WKK--A---I----------------------------------PEV---D--K-T--------------K-----E---------------------------------------------------G----------I-------- FWLAEWNT ----------------------------------------- 

PMB22228.1_Fischerella_thermalis                                                 ----------------------------------------------------------------------------------------------------------------------PP-----I----------------------P------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------V----------- VAQLD -----------------Y----------------SN--------------------------------------A-------------------E----------LREAMK----NEMK-----FWI-----F--E------T------DID GFRCDVAEM -------V--------------------------------------------------------------------PG---G--F--------------------WSN--T---F----------------------------------REL---N----Q--------------I-----K---------------------------------------------P----------------L-------- YLLAEAEG ----------------------------------------- 

PHU37968.1_Agathobacter_ruminis                                                  -----------------------------------------------------------------------------------------------------------------------------N----------------------M------------------------------------------------------------------------------------------GWP------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------F----------------DN--------------------------------------K-------------------D----------MRKEMI----DSMA-----YWV-----K--E------F------DVD GFRCDYATG -------V--------------------------------------------------------------------PV---D--F--------------------WEE--A---R----------------------------------TEL---D----K--------------I-----K---------------------------------------------P----------------V-------- YMLAEDGK ----------------------------------------- 

WP_196803062.1_Butyrivibrio_sp_MC2013                                            -----------------------------------------------------------------------------------------------------------------------------G----------------------M------------------------------------------------------------------------------------------GWP------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DN--------------------------------------E-------------------E----------MRAEMI----DCMK-----YWI-----D--N------A------DID GFRCDYATG -------V--------------------------------------------------------------------PV---D--F--------------------WES--A---R----------------------------------PVL---E----E--------------A-----KRARLEKDLEEGLPCLEDAGEILEDSSRS-----------------A----------------L-------- YMLAEDNL ----------------------------------------- 

WP_022758533.1_Butyrivibrio_fibrisolvens                                         -----------------------------------------------------------------------------------------------------------------------------N----------------------M------------------------------------------------------------------------------------------GWP------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DS--------------------------------------Q-------------------A----------MRTEMI----ECMK-----YWV-----T--E------Y------DID GFRCDYASG -------V--------------------------------------------------------------------PA---D--F--------------------WEQ--A---R----------------------------------HAL---D----K--------------V-----K---------------------------------------------D----------------I-------- YMIEEDLG ----------------------------------------- 

WP_216555785.1_Roseburia_sp_MSJ-14                                               -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- TAQLN -----------------Y----------------EN--------------------------------------Y-------------------E----------MRAEMI----RCMQ-----YWI-----E--D------I------GID GFRCDHAIG -------V--------------------------------------------------------------------PA---N--F--------------------WNA--A---V----------------------------------YKL---K----S--------------I-----N--------------------------------------------SD----------------I-------- MMLAETSA ----------------------------------------- 

CCZ03538.1_Eubacterium_sp_CAG:603                                                -----------------------------------------------------------------------------------------------------------------------------N----------------------T------------------------------------------------------------------------------------------DWN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAQLD -----------------Y----------------TN--------------------------------------N-------------------D----------MRTAMI----DAMK-----FWI-----D--D------I------GVD GFRCDYAQG -------V--------------------------------------------------------------------PL---D--F--------------------WEQ--A---R----------------------------------TEL---D----K--------------I-----K---------------------------------------------P----------------I-------- YMVAEDGT ----------------------------------------- 

WP_052087767.1_Paenibacillus_wynnii                                              -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------GWN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAELN -----------------F----------------DN--------------------------------------A-------------------N----------MRAAMI----DAMA-----YWV-----R--E------A------DID GYRADFASG -------V--------------------------------------------------------------------PQ---D--F--------------------WEA--A---R----------------------------------QEL---D----A--------------I-----K---------------------------------------------P----------------V-------- YMLAEDDS ----------------------------------------- 

WP_258201581.1_Paenibacillus_endoradicis                                         -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------GWA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DN--------------------------------------A-------------------D----------MRLAMI----DAMK-----YWV-----L--E------A------DID GYRADFAAG -------V--------------------------------------------------------------------PK---D--F--------------------WET--A---R----------------------------------TEL---D----A--------------I-----K---------------------------------------------P----------------V-------- YMLAEDDS ----------------------------------------- 

WP_163195571.1_Clostridium_thermarum                                             -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------GWL------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DN--------------------------------------A-------------------D----------MRNAMI----DAMK-----FWL-----K--D------V------DID GYRCDYAGG -------V--------------------------------------------------------------------PQ---D--F--------------------WET--A---V----------------------------------AEL---N----K--------------I-----K---------------------------------------------P----------------V-------- YMLAEDDT ----------------------------------------- 

RCL70465.1_Flavobacteriales_bacterium                                            ----------------------------------------------------------------------------------------------------------------------------------------------------P------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAGLN -----------------F----------------EN--------------------------------------Q-------------------D----------MLQALE----DDMA-----YWV-----A--E------V------GVD GYRCDAAYN -------I--------------------------------------------------------------------SI---P--F--------------------WKK--A---M----------------------------------TRL---N----S--------------I-----K---------------------------------------------P----------------V-------- VMLAESDG ----------------------------------------- 

OPZ32571.1_Tenericutes_bacterium_ADurb.BinA124                                   -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------SWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------F----------------DK--------------------------------------P-------------------A----------LRAELI----KVLK-----YWV-----S--E------F------DVD GFRCDAAGR -------V--------------------------------------------------------------------PR---A--F--------------------WEE--A---I----------------------------------LAL---R----P--------------Y-----K---------------------------------------------------T----------L-------- FWLAEDDA ----------------------------------------- 

WP_317493295.1_Haloechinothrix_sp_LS1_15                                         -----------------------------------------------------------------------------------------------------------------------P-----G----------------------T------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAQVD -----------------W----------------DN--------------------------------------R-------------------E----------LRAALI----DAMR-----YWV-----R--E------F------DID GYRVDFVGG -------V--------------------------------------------------------------------PD---D--F--------------------SRQ--A---R----------------------------------KAL---D----R--------------I-----K---------------------------------------------P----------------V-------- FMLAEDEQ ----------------------------------------- 

QDU70590.1_Mucisphaera_calidilacus                                               ----------------------------------------------------------------------------------------------------------------------PP-----I----------------------P------------------------------------------------------------------------------------------LWA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VLDLD -----------------F----------------DA--------------------------------------R-------------------D----------MREAML----DAMA-----YWV-----R--E------T------DID GFRCDTAEW -------L--------------------------------------------------------------------PL---D--F--------------------WIT--A---R----------------------------------DRL---Q----P--------------I-----K---------------------------------------------P----------------L-------- FILAEGND ----------------------------------------- 

OJV31926.1_Bacteroidales_bacterium_36-12                                         -----------------------------------------------------------------------------------------------------------------------------P----------------------Y------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAQLD -----------------F----------------TN--------------------------------------T-------------------D----------MRDAML----DAMK-----YWV-----S--D------F------NID GFRCDFAGD -------V--------------------------------------------------------------------PT---D--F--------------------WEN--A---R----------------------------------VEL---D----K--------------I-----K---------------------------------------------P----------------V-------- FMLAESEK ----------------------------------------- 

NOJ75523.1_Empedobacter_stercoris                                                ----------------------------------------------------------------------------------------------------------------------------------------------------Y------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVALN -----------------F----------------EN--------------------------------------K-------------------E----------MRKQMI----ADMK-----YWL-----D--D------F------KID GFRCDMAHE -------V--------------------------------------------------------------------PT---D--F--------------------WEE--A---K----------------------------------PQL---A----N--------------G-----R---------------------------------------------------E----------I-------- FMLGETES ----------------------------------------- 

RME68550.1_Verrucomicrobiota_bacterium                                           ----------------------------------------------------------------------------------------------------------------------PT-----G----------------------T------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIQLN -----------------F----------------DH--------------------------------------P-------------------G----------VLQFQI----EAMR-----YWV-----T--E------F------GID GFRCDFARG -------V--------------------------------------------------------------------PT---P--F--------------------WNA--L---A----------------------------------AAL---R----E--------------T-----R---------------------------------------------P-----D----------L-------- FLLAEAEE ----------------------------------------- 

MBK1876700.1_Pelagicoccus_mobilis                                                ----------------------------------------------------------------------------------------------------------------------PH-----G----------------------T------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIQLD -----------------F----------------NN--------------------------------------Q-------------------E----------LWTTMI----DAMA-----YWI-----N--E------Y------DID GYRCDFAAG -------V--------------------------------------------------------------------PT---D--F--------------------WNE--A---S----------------------------------KQL---R----K--------------I-----K---------------------------------------------P-----D----------F-------- FMLAESYQ ----------------------------------------- 

BDQ11811.1_Sediminibacterium_sp_TEGAF015                                         -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------GWK------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLN -----------------F----------------AV--------------------------------------P-------------------E----------MRHELI----KAMR-----YWV-----N--E------F------DID GFRCDMAHL -------V--------------------------------------------------------------------PL---D--F--------------------WQQ--A---R----------------------------------LSC---E----L--------------------T---------------------------------------------K-----P----------L-------- FWLAECEV ----------------------------------------- 

RYY54105.1_Chitinophagaceae_bacterium                                            -----------------------------------------------------------------------------------------------------------------------G-----L----------------------Y------------------------------------------------------------------------------------------GWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLD -----------------Y----------------RI--------------------------------------P-------------------E----------LRAEMI----RSMK-----HWV-----E--T------Y------DID GFRCDMART -------V--------------------------------------------------------------------PI---D--F--------------------WVE--A---R----------------------------------GEC---D----A--------------L-----K---------------------------------------------P----------------L-------- FWLAECEI ----------------------------------------- 

QEC72499.1_Arachidicoccus_ginsenosidivorans                                      -----------------------------------------------------------------------------------------------------------------------E-----T----------------------H------------------------------------------------------------------------------------------GWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLN -----------------Y----------------QN--------------------------------------A-------------------D----------MQSAMI----HAMK-----YWI-----G--M------F------DID GFRCDMAHL -------V--------------------------------------------------------------------PL---S--F--------------------WQK--A---R----------------------------------TAC---E----K--------------L-----K---------------------------------------------Q----------------L-------- FFLGECDQ ----------------------------------------- 

TAF98278.1_Bacteroidota_bacterium                                                -----------------------------------------------------------------------------------------------------------------------D-----A----------------------N------------------------------------------------------------------------------------------GWH------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDVD -----------------Y----------------DN--------------------------------------P-------------------A----------LQQAMV----QAMQ-----YWI-----T--Q------C------DVD GFRCDMAHL -------V--------------------------------------------------------------------PL---E--F--------------------WKK--A---R----------------------------------TAL---Q----A--------------T-----K---------------------------------------------H----------------C-------- YWLAETDV ----------------------------------------- 

PHX74369.1_Chitinophagaceae_bacterium                                            -----------------------------------------------------------------------------------------------------------------------D-----S----------------------H------------------------------------------------------------------------------------------GWD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLD -----------------Y----------------AN--------------------------------------P-------------------Q----------MRLEMI----NAMS-----YWI-----D--Q------F------DID GFRCDMAML -------T--------------------------------------------------------------------PI---D--F--------------------WHQ--A---R----------------------------------THL---D----Q--------------K-----K---------------------------------------------Q----------------L-------- FWLAELDP ----------------------------------------- 

RYY29886.1_Chitinophagaceae_bacterium                                            -----------------------------------------------------------------------------------------------------------------------D-----S----------------------H------------------------------------------------------------------------------------------GWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLN -----------------Y----------------YD--------------------------------------H-------------------K----------LRREMV----KAMK-----FWI-----D--T------C------NID GFRCDMAHL -------V--------------------------------------------------------------------PL---D--F--------------------WRN--A---R----------------------------------TEL---D----A--------------I-----K---------------------------------------------P----------------L-------- FWLAETDD ----------------------------------------- 

KYP14675.1_Flavihumibacter_sp_CACIAM_22H1                                        -----------------------------------------------------------------------------------------------------------------------D-----S----------------------N------------------------------------------------------------------------------------------GWD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLD -----------------F----------------TN--------------------------------------P-------------------E----------MRRAMI----EAMR-----FWV-----K--K------C------NID GFRCDMAML -------V--------------------------------------------------------------------PL---D--F--------------------WID--A---R----------------------------------TAL---D----Q--------------E-----K---------------------------------------------A----------------L-------- FWLAECEE ----------------------------------------- 

WP_018626150.1_Niabella_aurantiaca                                               -----------------------------------------------------------------------------------------------------------------------T-----A----------------------S------------------------------------------------------------------------------------------GMD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IIELD -----------------Y----------------SN--------------------------------------P-------------------A----------LRKAMI----DAMK-----FWV-----T--G------A------DID GFRCDLASW -------V--------------------------------------------------------------------EL---D--F--------------------WKE--A---R----------------------------------PQL---D----A--------------V-----K---------------------------------------------P----------------L-------- FWLGEFDE ----------------------------------------- 

WP_207492959.1_Aridibaculum_aurantiacum                                          -----------------------------------------------------------------------------------------------------------------------D-----S----------------------H------------------------------------------------------------------------------------------GWV------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLD -----------------Y----------------DN--------------------------------------E-------------------E----------VHTAMV----DVMK-----FWV-----Q--E------F------DVD GFRCDMAHL -------V--------------------------------------------------------------------PL---E--F--------------------WQS--A---R----------------------------------TEL---D----T--------------I-----K---------------------------------------------P----------------L-------- FWLAETED ----------------------------------------- 

RYY49171.1_Chitinophagaceae_bacterium                                            -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIQFN -----------------H----------------QN--------------------------------------E-------------------A----------QQQAMI----DAML-----FWI-----S--E------F------DID GFRADLAHL -------T--------------------------------------------------------------------PL---S--F--------------------WIN--A---R----------------------------------VQA---S----G--------------I-----K---------------------------------------------D-----N----------L-------- IWLAETEE ----------------------------------------- 

WP_224014770.1_Ferruginibacter_albus                                             -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DWD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VSKLN -----------------Y----------------DN--------------------------------------P-------------------D----------LRKAMI----DAMK-----FWL-----T--E------C------NID GYRCDMAHL -------V--------------------------------------------------------------------PL---D--F--------------------WEA--A---R----------------------------------TEI---D----T--------------I-----K---------------------------------------------P-----G----------L-------- FWLAETED ----------------------------------------- 

WHO38526.1_Sphingobium_sp_AP49                                                   ----------------------------------------------------------------------------------------------------------------------PA-----W----------------------T------------------------------------------------------------------------------------------SWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIAFD -----------------Y----------------AR--------------------------------------P-------------------G----------LRRYMT----EALK-----YWV-----R--E------A------DVD GFRADYAGG -------V--------------------------------------------------------------------PL---Q--F--------------------WEN--A---R----------------------------------TEL---E----Q--------------I-----K---------------------------------------------P----------------V-------- FMLAEWDY ----------------------------------------- 

GGX70803.1_Litorimonas_cladophorae                                               ----------------------------------------------------------------------------------------------------------------------PK-----D----------------------T------------------------------------------------------------------------------------------DWL------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLD -----------------Y----------------TR--------------------------------------Q-------------------G----------LRDYMK----ESLL-----YWV-----S--D------V------GID GYRCDVAGM -------V--------------------------------------------------------------------PT---D--F--------------------WED--V---R----------------------------------LAL---D----G--------------I-----K---------------------------------------------P----------------V-------- FMLAEWQE ----------------------------------------- 

ACT60142.1_Hirschia_baltica                                                      ----------------------------------------------------------------------------------------------------------------------TP-----W----------------------V------------------------------------------------------------------------------------------NWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IIDLD -----------------Y----------------SQ--------------------------------------A-------------------G----------LRKYMT----DSMR-----YWV-----E--D------V------GVD GFRADVAGL -------V--------------------------------------------------------------------PL---D--F--------------------WET--V---R----------------------------------TEL---D----K--------------I-----K---------------------------------------------P----------------V-------- FMLAEYEQ ----------------------------------------- 

ABC62721.1_Erythrobacter_litoralis                                               ----------------------------------------------------------------------------------------------------------------------TP-----W----------------------W------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IIDLD -----------------W----------------SK--------------------------------------P-------------------G----------VREHVG----RAME-----MWV-----R--D------Y------GID GFRADVAGY -------V--------------------------------------------------------------------PV---D--F--------------------WET--M---R----------------------------------ARL---D----A--------------I-----R---------------------------------------------P----------------V-------- FMLGEVQQ ----------------------------------------- 

WP_245112901.1_Sphingomicrobium_aestuariivivum                                   ----------------------------------------------------------------------------------------------------------------------TP-----Y----------------------W------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IIDLD -----------------Y----------------SN--------------------------------------V-------------------A----------MRRAMT----DAMK-----FWV-----R--E------T------DID GFRADVAGY -------M--------------------------------------------------------------------PP---D--F--------------------WEQ--T---R----------------------------------AEL---E----A--------------I-----K---------------------------------------------P----------------V-------- WMLGEFGQ ----------------------------------------- 

WMS92276.1_Pseudoalteromonas_sp_HL-AS1                                           ----------------------------------------------------------------------------------------------------------------------TP-----W----------------------F------------------------------------------------------------------------------------------DWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IIDLD -----------------Y----------------SN--------------------------------------T-------------------E----------LRKYMS----SAMQ-----FWV-----K--E------A------GID GYRCDAAGL -------V--------------------------------------------------------------------PL---Q--F--------------------WQD--V---R----------------------------------QEL---E----A--------------I-----K---------------------------------------------P----------------V-------- FMLAEWEG ----------------------------------------- 

BCA62694.1_Sphingomonas_sp_HMP9                                                  ----------------------------------------------------------------------------------------------------------------------PP-----W----------------------F------------------------------------------------------------------------------------------NWG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVQFD -----------------Y----------------RA--------------------------------------T-------------------G----------LRRYMK----DSMA-----FWV-----R--D------A------GVD GFRVDAAGL -------V--------------------------------------------------------------------PL---D--F--------------------WEK--T---R----------------------------------IAL---D----R--------------I-----K---------------------------------------------P----------------V-------- FMLAEWES ----------------------------------------- 

TNU76607.1_Miniimonas_arenae                                                     ----------------------------------------------------------------------------------------------------------------------TP-----W----------------------W------------------------------------------------------------------------------------------DWD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IVDLD -----------------Y----------------DQ--------------------------------------P-------------------G----------VADYMA----DAME-----YWV-----R--E------A------DVD GFRCDVAGL -------V--------------------------------------------------------------------PT---Y--F--------------------WVR--V---R----------------------------------EQL---E----R--------------I-----K---------------------------------------------P----------------V-------- FLLAEWES ----------------------------------------- 

AFT78933.1_Alteromonas_macleodii                                                 ----------------------------------------------------------------------------------------------------------------------SP-----W----------------------W------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IIEFD -----------------Y----------------EQ--------------------------------------V-------------------G----------LRKYMI----NALC-----YWV-----E--K------F------DID GFRCDVAGY -------V--------------------------------------------------------------------PN---D--F--------------------WQQ--A---V----------------------------------ETL---N----T--------------I-----R---------------------------------------------P----------------V-------- FMLAEWEN ----------------------------------------- 

GLX81755.1_Thalassotalea_eurytherma                                              -----------------------------------------------------------------------------------------------------------------------P-----W----------------------W------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IIDFD -----------------Y----------------QN--------------------------------------P-------------------E----------MREYMT----NALK-----YWV-----K--E------T------NID GYRADVAGF -------I--------------------------------------------------------------------PT---D--F--------------------WDN--V---R----------------------------------TEL---D----D--------------I-----K---------------------------------------------P----------------V-------- FMLAEWDA ----------------------------------------- 

TKB44220.1_Thalassotalea_mangrovi                                                ----------------------------------------------------------------------------------------------------------------------TT-----W----------------------F------------------------------------------------------------------------------------------DWD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IIEFD -----------------F----------------QQ--------------------------------------S-------------------E----------LRHYMI----NAMR-----HYL-----Q--T------Y------QID GFRCDVAGF -------V--------------------------------------------------------------------PL---N--F--------------------WHQ--A---R----------------------------------AEL---D----P--------------E-----H---------------------------------------------------K----------F-------- FWLAEWEE ----------------------------------------- 

WP_027386311.1_Chryseobacterium_gregarium                                        ----------------------------------------------------------------------------------------------------------------------TR-----W----------------------R------------------------------------------------------------------------------------------DYD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IIELD -----------------Y----------------SH--------------------------------------P-------------------E----------LREYMT----EALK-----FWV-----R--E------Y------DID GYRCDIASF -------V--------------------------------------------------------------------PI---D--F--------------------WEN--V---R----------------------------------TEL---E----L--------------I-----K---------------------------------------------P----------------V-------- FMLAEAED ----------------------------------------- 

TSA33438.1_Porphyromonadaceae_bacterium                                          -----------------------------------------------------------------------------------------------------------------------------P----------------------W------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVKFD -----------------Y----------------GQ--------------------------------------K-------------------P----------LRDYMI----ETMK-----YWL-----T--E------T------RLD GFRYDVAHQ -------V--------------------------------------------------------------------PV---D--F--------------------WNE--V---R----------------------------------PAL---Q----K--------------V-----K---------------------------------------------P----------------DI------- LLLAEAEQ ----------------------------------------- 

OQC56648.1_Bacteroidetes_bacterium_ADurb.Bin012                                  ----------------------------------------------------------------------------------------------------------------------------------------------------Y------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIAFD -----------------Y----------------SN--------------------------------------L-------------------H----------LRKYMT----EAMK-----WWL-----K--E------T------SID GFRCDVAGL -------I--------------------------------------------------------------------PV---D--F--------------------WED--T---R----------------------------------KAL---D----S--------------I-----K---------------------------------------------P----------------V-------- FMLAEADT ----------------------------------------- 

QQS36543.1_Ignavibacteriales_bacterium                                           ----------------------------------------------------------------------------------------------------------------------PP-----G----------------------T------------------------------------------------------------------------------------------NWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIQLD -----------------F----------------SE--------------------------------------Q-------------------G----------LRDYMI----DVMK-----YWV-----D--S------V------GVD GFRCDAVGF -------M--------------------------------------------------------------------PL---D--F--------------------WAE--A---I----------------------------------TEL---K----T--------------G-----K---------------------------------------------P-----D----------I-------- FMLAEDNG ----------------------------------------- 

KAF0152141.1_Ignavibacteria_bacterium                                            -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------NWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIQLD -----------------Y----------------SK--------------------------------------R-------------------G----------LRDYMI----GAMS-----FWV-----K--E------V------GVD GFRCDAVSF -------M--------------------------------------------------------------------PG---D--F--------------------WSE--A---N----------------------------------SKL---K----A--------------I-----N---------------------------------------------P-----K----------L-------- FMLAEDDK ----------------------------------------- 

QQS49654.1_Bacteroidota_bacterium                                                ----------------------------------------------------------------------------------------------------------------------PP-----G----------------------T------------------------------------------------------------------------------------------NWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIELN -----------------Y----------------AN--------------------------------------R-------------------D----------LRAYMI----ESME-----FWV-----K--E------A------GID GFRCDAVDF -------V--------------------------------------------------------------------PL---D--F--------------------WKA--A---N----------------------------------DSL---K----K--------------L-----R---------------------------------------------P-----D----------L-------- LMLAEGEG ----------------------------------------- 

QDU34188.1_Poriferisphaera_corsica                                               ----------------------------------------------------------------------------------------------------------------------PG-----G----------------------T------------------------------------------------------------------------------------------NWA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLD -----------------F----------------SN--------------------------------------Q-------------------A----------LQAYMI----EAMR-----FWV-----N--E------I------GVD GFRCDAAGM -------V--------------------------------------------------------------------PS---E--F--------------------WEK--A---I----------------------------------DKL---K----Q--------------D-----R---------------------------------------------G-----D----------L-------- LMLAEGDG ----------------------------------------- 

AFG37077.1_Spirochaeta_africana                                                  -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------NWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIQLD -----------------H----------------AQ--------------------------------------E-------------------G----------LRDYMI----EVMS-----YWV-----E--E------Y------GVD GFRFDAVNH -------V--------------------------------------------------------------------PA---T--F--------------------LIE--T---N----------------------------------NAL---K----E--------------R-----F---------------------------------------------P-----E----------I-------- FLLAEADG ----------------------------------------- 

OHD05762.1_Spirochaetes_bacterium_GWB1_27_13                                     -----------------------------------------------------------------------------------------------------------------------N-----G----------------------T------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIQFD -----------------F----------------SK--------------------------------------K-------------------E----------LREYMI----NVMK-----YWI-----T--E------A------DID GFRCDAVDW -------V--------------------------------------------------------------------GL---D--F--------------------WKE--C---I----------------------------------PQL---N----K--------------I-----K---------------------------------------------P----------------V-------- IMLAESQN ----------------------------------------- 

UCE04739.1_bacterium                                                             -----------------------------------------------------------------------------------------------------------------------P-----I----------------------S------------------------------------------------------------------------------------------DWY------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------NN--------------------------------------P-------------------D----------LRRYMI----DVMK-----YWI-----A--E------V------GID GFRCDVAAM -------V--------------------------------------------------------------------PT---D--F--------------------WIE--A---R----------------------------------KAL---D----T--------------I-----K---------------------------------------------P----------------V-------- FMLAEAET ----------------------------------------- 

OFY57429.1_Bacteroidetes_bacterium_RBG_19FT_COMBO_42_10                          ----------------------------------------------------------------------------------------------------------------------PV-----G----------------------T------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIQLD -----------------W----------------SQ--------------------------------------K-------------------G----------LQDYMI----DAMK-----YWV-----N---------L------GVD GFRVDHPHN -------T--------------------------------------------------------------------PK---E--F--------------------WER--M---K----------------------------------AEL---S----E--------------I-----K---------------------------------------------P-----V----------L-------- MLAEHEGP ----------------------------------------- 

TNF42207.1_Bacteroidota_bacterium                                                -----------------------------------------------------------------------------------------------------------------------------P----------------------F------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIQFD -----------------Y----------------TA--------------------------------------E-------------------P----------LWDYMA----GAMR-----YWV-----E--E------V------GVD GYRCDFPGL -------V--------------------------------------------------------------------PE---E--F--------------------WFR--A---T----------------------------------TEL---N----S--------------V-----K---------------------------------------------P----------------V-------- LMLAEDEE ----------------------------------------- 

WP_028906945.1_Xylanibacter_ruminicola                                           -------------------------------------------------------------------------------------------------------------------N---------------------------------------------------------------------------------------------------------------------------NYG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VWQLD -----------------Y----------------GN--------------------------------------A-------------------D----------LVNAMN----DCLK-----FWI-----D--E------A------DID GYRCDYISS -------P--------------------------------------------------------------------QI-PAS--Y--------------------WQT--T---I----------------------------------PMI---K----A--------------L-----K---------------------------------------------P----------------V-------- TFLGEADI ----------------------------------------- 

SFO44310.1_Prevotella_sp_tf2-5                                                   -------------------------------------------------------------------------------------------------------------------H---------------------------------------------------------------------------------------------------------------------------GWG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VYELN -----------------Y----------------QN--------------------------------------E-------------------G----------LVNEMD----NTLN-----FWV-----E--Q------C------HVD GFRCDYVSS -------P--------------------------------------------------------------------TI-PVK--Y--------------------WQN--I---I----------------------------------AEL---K----S--------------K-----G---------------------------------------------L-----G----------I-------- EMLSETDI ----------------------------------------- 

MDE5585204.1_Muribaculaceae_bacterium                                            -------------------------------------------------------------------------------------------------------------------F---------G----------------------G------------------------------------------------------------------------------------------AWK------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VYELD -----------------R----------------DN--------------------------------------E-------------------A----------MQDSMV----KAMQ-----YWV-----D--G------F------DID GYRCDYASG -------P--------------------------------------------------------------------SP---E--L--------------------WRK--A---S----------------------------------ERV---L----K--------------N-----G---------------------------------------------K-----R----------I-------- AWLAEDSN ----------------------------------------- 

MCQ2351634.1_Paludibacteraceae_bacterium                                         -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------TWA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VYQLD -----------------M----------------KK--------------------------------------E-------------------A----------TYKAMT----ECMK-----YWV-----G--E------C------DID GFRFDYASS -----NMI--------------------------------------------------------------------AN---D--F--------------------WVY--A---K----------------------------------AEL---S----K--------------I-----K---------------------------------------------S-----G----------L-------- EWLAEADC ----------------------------------------- 

RHD66178.1_Bacteroides_xylanisolvens                                             -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------GWL------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIQLD -----------------H----------------TN--------------------------------------A-------------------E----------MRTAMA----DAMK-----YWL-----T--E------F------DID GFRFDAADF -------V--------------------------------------------------------------------PL---D--F--------------------WRE--L---R----------------------------------KEV---D----K--------------V-----K---------------------------------------------K----------------V-------- TWLSEGSD ----------------------------------------- 

MDR0619018.1_Bacteroidales_bacterium                                             -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------GWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVQLD -----------------Y----------------NN--------------------------------------S-------------------A----------LRTAMI----SAMK-----YWV-----R--E------F------DID GFRCDYVSG -------V--------------------------------------------------------------------PV---S--F--------------------WQQ--A---K----------------------------------AEI---D----A--------------V-----K---------------------------------------------P----------------L-------- FWLAESDA ----------------------------------------- 

PTD14489.1_Flavobacterium_columnare                                              -----------------------------------------------------------------------------------------------------------------------------P----------------------Y------------------------------------------------------------------------------------------NWI------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAQLN -----------------Y----------------AS--------------------------------------A-------------------D----------LHFAMI----DEMK-----YWV-----Q--K------F------DVD GFRCQVASE -------V--------------------------------------------------------------------PT---L--F--------------------WER--A---A----------------------------------KEL---K----K--------------I-----K---------------------------------------------P----------------L-------- LMIAEAEK ----------------------------------------- 

WP_202029432.1_Galbibacter_mesophilus                                            -------------------------------------------------------------------------------------------------------------------DP---------------------------------------------------------------------------------------------------------------------------WQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IAQLD -----------------H----------------DK--------------------------------------P-------------------E----------TREYMI----NMTK-----YWV-----E--E------F------DLD GFRTDVADR -------V--------------------------------------------------------------------PA---V--F--------------------WND--L---R----------------------------------EEL---N----K--------------I---------------------------------------------------K-----P----------V-------- FLLAEGFE ----------------------------------------- 

WP_202029447.1_Galbibacter_mesophilus                                            -------------------------------------------------------------------------------------------------------------------SP---------------------------------------------------------------------------------------------------------------------------WR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------S----------- LAQLD -----------------Y----------------TN--------------------------------------K-------------------D----------LWKYME----KLLV-----YYI-----D--E------F------DVD GFRTDVTDR -------F--------------------------------------------------------------------PM---E--F--------------------WNW--V---V----------------------------------PRI---K----K--------------H---------------------------------------------------K-----D----------V-------- FMLAEGHA ----------------------------------------- 

RMD79510.1_Lentisphaerota_bacterium                                              -------------------------------------------------------------------------------------------------------------------GP---------------------------------------------------------------------------------------------------------------------------WK------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IAQLD -----------------Y----------------SK--------------------------------------H-------------------E----------VWQYME----RAYR-----YWI-----E--E------F------DVD GFRNDVAGR -------I--------------------------------------------------------------------PL---A--F--------------------WKW--L---R----------------------------------PRM---Q----K--------------I---------------------------------------------------K-----P----------V-------- FMLAEADE ----------------------------------------- 

RMD82313.1_Lentisphaerota_bacterium                                              -------------------------------------------------------------------------------------------------------------------GP---------------------------------------------------------------------------------------------------------------------------WK------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------P----------- IARLD -----------------Y----------------RN--------------------------------------R-------------------D----------LWDYML----KVRR-----YWI-----E--Q------F------GFD GFREDVAAH -------T--------------------------------------------------------------------PL---E--H--------------------WRW--L---R----------------------------------EKL---D----P--------------Q---------------------------------------------------R-----K----------L-------- LFLAEAND ----------------------------------------- 

BCM92162.1_Abditibacteriota_bacterium                                            -------------------------------------------------------------------------------------------------------------------FS---------------------------------------------------------------------------------------------------------------------------WS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAQLD -----------------Y----------------GN--------------------------------------S-------------------KAWNQP-----LWNQMR----DDMV-----LWV-----R--D------F------DID GFRADVAGR GG----KV--------------------------------------------------------------------PV---E--F--------------------WNW--L---R----------------------------------PQL---N----A--------------I---------------------------------------------------K-----P----------V-------- FMLAEADD ----------------------------------------- 

MCG2615063.1_Terrimonas_ginsenosidimutans                                        -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------GYN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAQLN -----------------F----------------NN--------------------------------------D-------------------T----------LQQAMI----EALR-----YWI-----F--T------A------NVD GYRFDFADN -------V--------------------------------------------------------------------PF---A--F--------------------WKK--A---L----------------------------------ASL---N----S--------------I-----P--------------------------------------------GR-----K----------L-------- FNIAEGTR ----------------------------------------- 

WP_215963722.1_Psychrosphaera_sp_B3R10                                           -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------GWA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVQLN -----------------F----------------EN--------------------------------------N-------------------N----------MKQELI----DAMR-----YWV-----F--N------A------NID GFRFDYSDS -------P--------------------------------------------------------------------TL---A--F--------------------WED--A---I----------------------------------KSL---R----S--------------I-----K--------------------------------------------SH-----N----------L-------- LLLAEGAR ----------------------------------------- 

AHJ96057.1_Hymenobacter_swuensis                                                 ----------------------------------------------------------------------------------------------------------------------------------------------------P------------------------------------------------------------------------------------------EWK------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IVQLD -----------------F----------------QN--------------------------------------A-------------------Q----------LRTAMI----QSLR-----YWV-----L--Q------A------NID GYRFDYADG -------P--------------------------------------------------------------------TQ---A--F--------------------FTE--A---L----------------------------------ANL---R----S--------------I-----P--------------------------------------------KH-----K----------L-------- LLLAEGDK ----------------------------------------- 

KRB54634.1_Flavobacterium_sp_Root186                                             -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------NYN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAQLN -----------------F----------------DN--------------------------------------T-------------------E----------MKDAMI----DAMS-----YWV-----Y--N------A------NID GFRCDYADF -------V--------------------------------------------------------------------PN---N--F--------------------WAD--A---I----------------------------------TKL---R----K--------------IK----K--------------------------------------------NQ-----S----------I-------- LMLAEGSK ----------------------------------------- 

WP_067058465.1_Mucilaginibacter_sp_L294                                          -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------NWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIALD -----------------Y----------------NN--------------------------------------K-------------------D----------MRAAMI----DAMK-----YWV-----Y--T------A------NID GYRCDAADF -------V--------------------------------------------------------------------PL---D--F--------------------WKE--A---N----------------------------------DAM---K----S--------------I-----T--------------------------------------------TH-----K----------L-------- LMLAEGTR ----------------------------------------- 

NMM49536.1_Marinigracilibium_pacificum                                           -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------GWN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAQLN -----------------F----------------DN--------------------------------------E-------------------D----------MTNEMV----KSMK-----YWV-----K--T------A------NID GFRCDYSDG -------P--------------------------------------------------------------------PY---K--F--------------------WSR--A---I----------------------------------DSL---R----N--------------T-----T--------------------------------------------GH-----E----------L-------- IMLSEGRR ----------------------------------------- 

WP_298409235.1_Ferroplasma_sp                                                    -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------GYT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IAELN -----------------Y----------------QN--------------------------------------Q-------------------T----------MRLAMI----KAMK-----YWV-----L--T------A------NID GFRCDYADF -------A--------------------------------------------------------------------PA---D--F--------------------WVQ--A---N----------------------------------DTL---K----A--------------IS----P--------------------------------------------TH-----K----------Y-------- LMLAEGTR ----------------------------------------- 

WP_290243495.1_Pedobacter_aquatilis                                              -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------TWR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAQLD -----------------F----------------RN--------------------------------------Q-------------------E----------LRQSLI----HSMK-----SWV-----Y--K------A------NID GFRCDYADG -------P--------------------------------------------------------------------PL---D--F--------------------WKQ--V---N----------------------------------DSL---K----T--------------I-----K--------------------------------------------TH-----K----------L-------- LMLAEGSS ----------------------------------------- 

WP_052694997.1_Hymenobacter_sp_AT01-02                                           -----------------------------------------------------------------------------------------------------------------------------N----------------------T------------------------------------------------------------------------------------------NYT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAQLN -----------------F----------------NN--------------------------------------S-------------------A----------MRLAMI----AAMK-----SWV-----Y--T------A------NVD GFRCDYADT -------Q--------------------------------------------------------------------PS---D--F--------------------WKQ--A---V----------------------------------DTL---R----N--------------V-----K--------------------------------------------TH-----K----------L-------- LLLAEGTR ----------------------------------------- 

SHH03180.1_unclassified_Flavobacterium                                           -------------------------------------------------------------------------------------------------------------------GN---------------------------------------------------------------------------------------------------------------------------FS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IAALD -----------------L----------------NN--------------------------------------S-------------------A----------TRAAIK----DAMR-----YWI-----F--A------A------NID GYRCDYANN -------P--------------------------------------------------------------------PL---D--F--------------------WSE--V---N----------------------------------SNL---R----G--------------IS----S---------------------------------------------H-----N----------L-------- LMLAEGDR ----------------------------------------- 

WP_259132588.1_Chryseobacterium_ginsenosidimutans                                -------------------------------------------------------------------------------------------------------------------AS---------------------------------------------------------------------------------------------------------------------------FP------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------L----------------NN--------------------------------------A-------------------S----------VKSAII----DAMR-----YWV-----F--A------A------NID GYRCDFAND -------P--------------------------------------------------------------------SL---S--F--------------------WSD--V---I----------------------------------TNL---R----G--------------IT----S---------------------------------------------H-----K----------L-------- LMFAEGDR ----------------------------------------- 

WP_254089185.1_Dawidia_soli                                                      -------------------------------------------------------------------------------------------------------------------AE---------------------------------------------------------------------------------------------------------------------------FS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAALD -----------------M----------------NN--------------------------------------T-------------------T----------MRAAMI----DAMR-----YWI-----F--A------A------NID GYRCDFANN -------A--------------------------------------------------------------------PL---P--F--------------------WTA--V---I----------------------------------NNL---R----G--------------IT----S---------------------------------------------H-----K----------L-------- LMFAEGDR ----------------------------------------- 

WP_233771144.1_Fulvivirga_ligni                                                  -------------------------------------------------------------------------------------------------------------------AN---------------------------------------------------------------------------------------------------------------------------FS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAALN -----------------F----------------NS--------------------------------------S-------------------S----------MRSAMI----DALR-----YWV-----F--A------A------NID GYRMDFANN -------P--------------------------------------------------------------------PL---D--F--------------------WTQ--A---N----------------------------------NNL---R----G--------------IA----S---------------------------------------------H-----D----------L-------- LLFAEGDR ----------------------------------------- 

WP_082014116.1_Flavobacterium_sp_AED                                             -------------------------------------------------------------------------------------------------------------------ST---------------------------------------------------------------------------------------------------------------------------YP------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAALN -----------------F----------------NS--------------------------------------T-------------------A----------MKTAMI----DAMR-----YWV-----F--A------A------NID GYRCDFADS -------A--------------------------------------------------------------------PA---T--F--------------------WTQ--A---I----------------------------------SNL---R----G--------------IT----S---------------------------------------------H-----K----------L-------- ILFAEGTF ----------------------------------------- 

AMJ67471.1_Hymenobacter_sp_PAMC_26628                                            -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------SYS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAALD -----------------V----------------NN--------------------------------------V-------------------D----------VRNAMI----KAMR-----YWI-----F--A------A------NVD GFRCDFADN -------P--------------------------------------------------------------------GL---D--F--------------------WKQ--T---I----------------------------------DNL---R----S--------------I-----K--------------------------------------------SH-----R----------L-------- VMLAEGER ----------------------------------------- 

WP_258101097.1_Marinoscillum_pacificum                                           -------------------------------------------------------------------------------------------------------------------GP---------------------------------------------------------------------------------------------------------------------------FP------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAGID -----------------L----------------NN--------------------------------------T-------------------G----------AANAMI----DAMR-----YWV-----F--A------A------NVD GFRFDWADQ -------P--------------------------------------------------------------------PQ---A--F--------------------WNT--A---I----------------------------------SNL---R----S--------------IS----T---------------------------------------------H-----D----------L-------- LLLAEGSN ----------------------------------------- 

SMD37960.1_Reichenbachiella_faecimaris                                           -------------------------------------------------------------------------------------------------------------------CPDPG-----N----------------------Y------------------------------------------------------------------------------------------CFT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAWLD -----------------L----------------DN--------------------------------------S-------------------A----------ASAAMI----DAMR-----YWI-----F--A------A------NVD GFRFDWADK -------A--------------------------------------------------------------------PP---A--F--------------------WTN--A---V----------------------------------SNL---R----G--------------IS----S---------------------------------------------H-----D----------L-------- LLLAEGSN ----------------------------------------- 

BAU52461.1_Mucilaginibacter_gotjawali                                            -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------TYS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IAALN -----------------F----------------NN--------------------------------------F-------------------D----------MRTALI----RAMK-----YWV-----F--T------A------NID GYRCDFADN -------A--------------------------------------------------------------------PT---D--F--------------------WTQ--A---L----------------------------------DTL---N----T--------------I-----S--------------------------------------------TH-----K----------L-------- IYLAEGTK ----------------------------------------- 

RGV58439.1_Bacteroides_intestinalis                                              -----------------------------------------------------------------------------------------------------------------------------G----------------------M------------------------------------------------------------------------------------------GWD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DN--------------------------------------T-------------------A----------MRAAMQ----EAML-----YWL-----T--E------A------DID GFRCDHAEG -------V--------------------------------------------------------------------PN---D--F--------------------WKE--T---I----------------------------------TKL---R----A--------------A-----K---------------------------------------------S-----T----------L-------- LMLAEGSQ ----------------------------------------- 

WP_053826811.1_Lascolabacillus_massiliensis                                      -----------------------------------------------------------------------------------------------------------------------------G----------------------M------------------------------------------------------------------------------------------GWN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------F----------------NN--------------------------------------N-------------------N----------MRKEMI----AAMS-----YWI-----N--E------L------NID GYRCDYAEG -------V--------------------------------------------------------------------PD---D--F--------------------WEE--A---I----------------------------------SEL---K----K--------------I-----K--------------------------------------------GD-----D----------L-------- LMLAEGGK ----------------------------------------- 

WP_294586801.1_uncultured_Phocaeicola_sp.                                        -----------------------------------------------------------------------------------------------------------------------------G----------------------Q------------------------------------------------------------------------------------------NWN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DN--------------------------------------E-------------------E----------MRKAMV----EAMK-----YWV-----N--E------V------GID GYRCDYSEG -------V--------------------------------------------------------------------PH---D--F--------------------WAD--A---I----------------------------------AQL---R----M--------------I-----N---------------------------------------------P-----D----------L-------- IMLSESEG ----------------------------------------- 

KDS55067.1_Bacteroides_uniformis                                                 -----------------------------------------------------------------------------------------------------------------------------E----------------------Q------------------------------------------------------------------------------------------PWA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------F----------------DN--------------------------------------E-------------------T----------MQQAMI----DAMK-----YWV-----T--E------I------GID GYRCDYAEG -------V--------------------------------------------------------------------PD---A--F--------------------WKK--A---I----------------------------------AEL---R----T--------------L-----D---------------------------------------------N-----N----------L-------- LMLAEGGK ----------------------------------------- 

GFI38810.1_Muribaculaceae_bacterium                                              -------------------------------------------------------------------------------------------------------------------PS---------------------------------------------------------------------------------------------------------------------------WG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAQLD -----------------Y----------------SV--------------------------------------E-------------------S----------TRTGMK----EAMK-----FWI-----E--Q------A------DID GFRCDYAEG -------V--------------------------------------------------------------------PH---S--F--------------------WKE--A---I----------------------------------TEL---R----A--------------E-----D---------------------------------------------P-----D----------I-------- IMLAESSR ----------------------------------------- 

WP_215963728.1_Psychrosphaera_sp_I2R16                                           ---------------------------------------------------------------------------------------------------------------------QPQ-----E----------------------F------------------------------------------------------------------------------------------AWY------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------F----------------DN--------------------------------------S-------------------Q----------MRAAMI----DSMI-----YWI-----N---------I------GVD GFRCDYAEG -------V--------------------------------------------------------------------PD---D--F--------------------WQA--A---I----------------------------------SQI---R----D--------------V-----N---------------------------------------------P-----N----------A-------- IMLAEGTV ----------------------------------------- 

QEG34451.1_Bythopirellula_goksoeyrii                                             -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------NWQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DS--------------------------------------A-------------------A----------MRSAMI----SEMQ-----YWV-----A--D------V------GID GFRVDAADF -------V--------------------------------------------------------------------PY---D--F--------------------WEQ--A---I----------------------------------PAV---R----G--------------A-----T--------------------------------------------ER-----P----------L-------- LMLAEGAR ----------------------------------------- 

USO00269.1_Phycisphaeraceae_bacterium                                            -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------NWY------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DV--------------------------------------A-------------------E----------MRAAMI----GMMI-----WWA-----Q--N------T------DID GFRMDAPDF -------I--------------------------------------------------------------------PF---D--F--------------------WAE--A---V----------------------------------PAV---R----A--------------S-----T--------------------------------------------GR-----P----------L-------- LMLAEGAR ----------------------------------------- 

KRP08913.1_Sphingobacteriales_bacterium_BACL12_MAG-120802-bin5                   -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------GWN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------F----------------DN--------------------------------------A-------------------A----------MRRAMI----DALS-----FWV-----T--N------T------GID GFRCDAADY -------V--------------------------------------------------------------------PF---D--F--------------------WQQ--A---I----------------------------------DSL---H----R--------------R-----H--------------------------------------------GE-----G----------L-------- ILLAEGAR ----------------------------------------- 

WP_291115335.1_Flavobacterium_sp_UBA6135                                         -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------NWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------F----------------TN--------------------------------------T-------------------D----------MRAEMI----AAMK-----FWI-----T--E------A------GID GFRCDAADL -------V--------------------------------------------------------------------PF---D--F--------------------WQQ--A---I----------------------------------TSL---Q----S--------------S-----S--------------------------------------------PK-----N----------L-------- LFLAEGTR ----------------------------------------- 

TCZ69633.1_Flaviaesturariibacter_aridisoli                                       -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------GWN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------AN--------------------------------------T-------------------D----------MRQAMI----SAMK-----YWV-----Q--Q------A------GVD GFRCDAADY -------V--------------------------------------------------------------------PA---D--F--------------------WQQ--A---I----------------------------------DSL---R----R--------------V-----Q--------------------------------------------PR----------------L-------- IMLAEGAR ----------------------------------------- 

OAD45612.1_Polaribacter_atrinae                                                  -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------NWQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------F----------------NN--------------------------------------N-------------------D----------MRDAMI----DAMK-----YWI-----Y--E------A------NID GFRCDFADG -------I--------------------------------------------------------------------PF---D--F--------------------WSE--A---I----------------------------------SSI---N----T--------------I-----S--------------------------------------------NK-----D----------Y-------- IFFAEGNR ----------------------------------------- 

TNE71538.1_bacterium                                                             -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------NWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------F----------------NN--------------------------------------A-------------------E----------MRFAMI----DAMM-----YWA-----L--E------A------NID GFRCDYADG -------V--------------------------------------------------------------------PF---D--F--------------------WQS--A---I----------------------------------SRI---K----S--------------I-----P--------------------------------------------NR-----K----------F-------- IFLAEGVR ----------------------------------------- 

QNR24262.1_Croceimicrobium_hydrocarbonivorans                                    -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------NWQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------F----------------EV--------------------------------------D-------------------F----------MQLAQI----ESLK-----YWI-----R--E------A------NID GFRCDYANG -------V--------------------------------------------------------------------PF---E--F--------------------WQR--A---I----------------------------------DSL---E----A--------------Y-----H--------------------------------------------RT-----K----------L-------- LMLAEGDR ----------------------------------------- 

WP_262325912.1_Carboxylicivirga_sp_A043                                          -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------NWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVDLD -----------------F----------------NN--------------------------------------H-------------------A----------MRAEMI----ESMK-----YWV-----R--E------A------NID GFRCDAADW -------V--------------------------------------------------------------------PV---D--F--------------------WRD--A---I----------------------------------YQL---R----K--------------LQ----E--------------------------------------------GR-----T----------L-------- IMLAEGTE ----------------------------------------- 

WP_267292534.1_Parachryseolinea_silvisoli                                        -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------NWN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAELN -----------------Y----------------DN--------------------------------------A-------------------D----------MRKAMI----AAMK-----YWV-----L--E------A------NVD GLRCDAVDF -------V--------------------------------------------------------------------PT---D--F--------------------WKQ--A---L----------------------------------DEL---K----A--------------I-----K--------------------------------------------DR-----K----------L-------- ILLAEGGK ----------------------------------------- 

PKL87522.1_Ignavibacteriae_bacterium_HGW-Ignavibacteriae-2                       -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------NWQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DD--------------------------------------K-------------------N----------MRLAMI----DAMK-----YWV-----T--E------F------SID GFRCDAADF -------V--------------------------------------------------------------------PY---S--F--------------------WTQ--A---I----------------------------------DTL---E----N--------------I-----K--------------------------------------------GR-----R----------L-------- ILLAEGSR ----------------------------------------- 

MBB3187405.1_Microbacter_margulisiae                                             -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------NWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAQLN -----------------Y----------------AN--------------------------------------T-------------------N----------MRMAMI----QAMK-----YWI-----T--Q------A------NID GFRCDAADM -------I--------------------------------------------------------------------PS---D--F--------------------WQQ--A---I----------------------------------DTL---N----S--------------I-----A--------------------------------------------GR-----K----------L-------- IFLAEGTN ----------------------------------------- 

*QYD13596.1_MGA_uncultured_bacterium                                             -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------GWN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------F----------------DN--------------------------------------P-------------------D----------LCQAMI----DAMK-----FWV-----E--E------V------GVD GFRCDAADY -------V--------------------------------------------------------------------PF---E--F--------------------WKD--C---V----------------------------------AQL---R----A--------------T-----G---------------------------------------------H-----E----------L-------- LMLAEGQR ----------------------------------------- 

WP_259321779.1_Bacteroides_stercorirosoris                                       -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------GWK------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------F----------------DN--------------------------------------Q-------------------E----------MRLAMI----EAMR-----FWV-----T--E------I------GID GFRCDAADF -------V--------------------------------------------------------------------PF---D--F--------------------WKQ--A---L----------------------------------DSL---R----A--------------I-----P--------------------------------------------ER-----S----------L-------- LMLAEGKR ----------------------------------------- 

EFU30965.1_Segatella_buccae                                                      -----------------------------------------------------------------------------------------------------------------------------N----------------------Q------------------------------------------------------------------------------------------VWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DN--------------------------------------H-------------------Y----------MRLAMI----DAMK-----YWV-----T--E------V------GLD GFRCDVADG -------V--------------------------------------------------------------------PT---D--F--------------------WHD--A---I----------------------------------AEL---R----A--------------AA----R--------------------------------------------PR-----D----------I-------- LMLAEGKV ----------------------------------------- 

WP_084374187.1_Reichenbachiella_faecimaris                                       -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------GWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAELN -----------------F----------------DN--------------------------------------I-------------------D----------MQAEMI----ASMK-----YWI-----E--E------A------GID GFRCDAIDF -------V--------------------------------------------------------------------PD---A--F--------------------WSE--A---I----------------------------------ASI---N----S--------------A-----T--------------------------------------------DK-----E----------L-------- IWLGEGGK ----------------------------------------- 

WP_258101092.1_Marinoscillum_pacificum                                           -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------NWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVELD -----------------F----------------TN--------------------------------------A-------------------D----------LRAEMI----SSMQ-----FWL-----D--D------A------GID GFRCDAADF -------L--------------------------------------------------------------------PT---S--F--------------------WTQ--A---L----------------------------------NEL---N----A--------------S-----S--------------------------------------------DK-----D----------L-------- IWLAEGGE ----------------------------------------- 

WP_233771145.1_Fulvivirga_ligni                                                  -----------------------------------------------------------------------------------------------------------------------------N----------------------T------------------------------------------------------------------------------------------GWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------SN--------------------------------------S-------------------G----------MRQEMI----KSME-----FWL-----D--E------A------GID GFRFDAVDF -------V--------------------------------------------------------------------PE---D--F--------------------WSD--A---T----------------------------------AQL---N----A--------------H-----S--------------------------------------------DK-----D----------L-------- ILLAEGGA ----------------------------------------- 

WP_291857032.1_Marinilabilia_sp                                                  -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------GWQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAELN -----------------F----------------GN--------------------------------------E-------------------Y----------LREEMI----RAMK-----YWV-----L--E------A------NVD GFRCDYVHG -------V--------------------------------------------------------------------PD---D--F--------------------WKQ--A---I----------------------------------DTL---R----S--------------I-----P--------------------------------------------ER-----D----------I-------- IMFAESER ----------------------------------------- 

WP_301189372.1_Plebeiobacterium_sediminum                                        ----------------------------------------------------------------------------------------------------------------------------------------------------E------------------------------------------------------------------------------------------TWQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------NN--------------------------------------T-------------------S----------LRKEMI----AAMK-----YWT-----L--E------A------NID GFRCDYAGG -------V--------------------------------------------------------------------PN---D--F--------------------WKA--A---I----------------------------------DTL---R----K--------------I-----P--------------------------------------------NR-----D----------I-------- LMFAETDK ----------------------------------------- 

PCH71087.1_Bacteroidales_bacterium                                               -----------------------------------------------------------------------------------------------------------------------------G----------------------M------------------------------------------------------------------------------------------GWD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------SS--------------------------------------S-------------------D----------MRNEMI----SAMK-----YWI-----L--T------A------NID GYRCDYAEG -------V--------------------------------------------------------------------PA---D--F--------------------WKQ--A---I----------------------------------DTL---R----N--------------I-----P--------------------------------------------DR-----E----------I-------- IMFAEATD ----------------------------------------- 

WP_160169343.1_Indibacter_alkaliphilus                                           ----------------------------------------------------------------------------------------------------------------------------------------------------Q------------------------------------------------------------------------------------------NWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAQLD -----------------Y----------------TN--------------------------------------P-------------------S----------LREEMK----KVME-----YWV-----L--E------A------NID GYRCDYADG -------V--------------------------------------------------------------------PV---D--F--------------------WTE--A---I----------------------------------SSL---R----S--------------I-----P--------------------------------------------DR-----E----------I-------- IMFAEGAE ----------------------------------------- 

WPR76056.1_Algoriphagus_sp_NG3                                                   ----------------------------------------------------------------------------------------------------------------------------------------------------E------------------------------------------------------------------------------------------TWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DN--------------------------------------Q-------------------D----------MREAML----KAMK-----YWV-----L--E------A------NVD GFRCDYAGG -------V--------------------------------------------------------------------PT---D--F--------------------WKT--A---I----------------------------------TEL---R----S--------------I-----P--------------------------------------------NR-----D----------I-------- IMFAESTK ----------------------------------------- 

WP_262907729.1_Hymenobacter_sp_BT770                                             -----------------------------------------------------------------------------------------------------------------------------D----------------------P------------------------------------------------------------------------------------------QWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------SQ--------------------------------------P-------------------A----------LRQAMV----AAMK-----SWV-----T--E------H------AID GFRCDAADL -------V--------------------------------------------------------------------PD---D--F--------------------WQA--A---L----------------------------------SEL---R----Q--------------A-----N---------------------------------------------P-----N----------L-------- FFLAEGRR ----------------------------------------- 

SFC52663.1_Flexibacter_flexilis                                                  -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------NWL------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------AN--------------------------------------T-------------------D----------LRNAMI----NAMK-----YWV-----T--T------F------NID GYRCDHAGG -------V--------------------------------------------------------------------PA---D--F--------------------WKA--A---N----------------------------------DSL---R----R--------------I-----K---------------------------------------------P----------------M-------- LMFAEEEE ----------------------------------------- 

PYO13003.1_Gemmatimonadota_bacterium                                             -------------------------------------------------------------------------------------------------------------------DDQGK-----L----------------------T------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAQLD -----------------Y----------------RN--------------------------------------P-------------------R----------LRGAMI----DAMR-----WWL-----E--Q------F------GID GFRVDAAGF -------V--------------------------------------------------------------------PD---D--F--------------------WRD--A---L----------------------------------PKL---R----A--------------A-----V--------------------------------------------PR-----P----------I-------- LFLAEWGD ----------------------------------------- 

RYG26828.1_bacterium                                                             -----------------------------------------------------------------------------------------------------------------------------G----------------------T------------------------------------------------------------------------------------------NWQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- TADLN -----------------Y----------------DV--------------------------------------P-------------------A----------VRTTMI----ASMK-----GWV-----E--R------Y------GID GFRFDTADW -------V--------------------------------------------------------------------PI---E--F--------------------WKE--A---V----------------------------------PAL---R----R--------------A-----S--------------------------------------------PK-----P----------L-------- FLLAEGFR ----------------------------------------- 

PIU18304.1_Elusimicrobia_bacterium_CG08_land_8_20_14_0_20_44_26                  -------------------------------------------------------------------------------------------------------------------EIVSP-----N----------------------S------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAHLN -----------------Y----------------AS--------------------------------------C-------------------E----------LQDEMI----KTMS-----RWI-----E--K------F------DID GLRCDTAGN IYGF---K--------------------------------------------------------------------PI---V--F--------------------WER--A---I----------------------------------KRL---R----T--------------I-----K---------------------------------------------P-----E----------I-------- LLLAEWED ----------------------------------------- 

AHC16151.1_Salinispira_pacifica                                                  ----------------------------------------------------------------------------------------------------------------------------------------------------E------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLD -----------------F----------------SN--------------------------------------R-------------------E----------LREELT----RVMK-----YWV-----A--E------Y------NID GYRVDTASM -------I--------------------------------------------------------------------PA---D--F--------------------WME--S---I----------------------------------PRV---K----E--------------V-----K---------------------------------------------P----------------V-------- LFLGETND ----------------------------------------- 

GDX48839.1_Bacteroidota_bacterium                                                ----------------------------------------------------------------------------------------------------------------------------------------------------A------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLD -----------------Y----------------EN--------------------------------------A-------------------E----------MRKEMI----KSMM-----YWV-----K--E------F------DID GYRCDVAEM -------V--------------------------------------------------------------------PV---A--F--------------------WAE--A---I----------------------------------DSL---N----K--------------V-----K---------------------------------------------P-----V------------------- IMLAEGAK ----------------------------------------- 

RFM23311.1_Candidatus_Thermochlorobacter_aerophilum                              ----------------------------------------------------------------------------------------------------------------------------------------------------D------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------NN--------------------------------------P-------------------E----------VRQYMK----NVML-----YWV-----S--E------F------DVD GFRCDVAEL -------I--------------------------------------------------------------------PT---E--F--------------------WVE--S---L----------------------------------KEV---R----R--------------V-----K---------------------------------------------P-----E----------L-------- LLLSEGTL ----------------------------------------- 

CAG0933593.1_Planctomycetaceae_bacterium                                         ----------------------------------------------------------------------------------------------------------------------------------------------------A------------------------------------------------------------------------------------------DWH------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLD -----------------Y----------------SQ--------------------------------------P-------------------G----------LRAYMK----EMLV-----WWV-----R--D------I------GID GFRCDVAEM -------V--------------------------------------------------------------------PT---D--F--------------------WED--V---R----------------------------------DAL---D----A--------------V-----K---------------------------------------------P-----V------------------- MMLSEGSL ----------------------------------------- 

KAB2921026.1_Bacteroidota_bacterium                                              ----------------------------------------------------------------------------------------------------------------------------------------------------A------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DN--------------------------------------R-------------------D----------LRRYMI----DMLK-----YWV-----R--D------V------GLD GFRCDVSEM -------V--------------------------------------------------------------------PV---D--F--------------------WDE--A---R----------------------------------AAL---D----S--------------L-----R---------------------------------------------P-----V------------------- FMLSEGMF ----------------------------------------- 

OGU46553.1_Ignavibacteria_bacterium_GWC2_56_12                                   ----------------------------------------------------------------------------------------------------------------------------------------------------A------------------------------------------------------------------------------------------SWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLD -----------------Y----------------RS--------------------------------------H-------------------E----------LRKYMI----AMMR-----YWV-----R--E------F------DID GYRCDVAEL -------V--------------------------------------------------------------------PS---D--F--------------------WDV--A---R----------------------------------REL---E----R--------------L-----K---------------------------------------------P-----V------------------- LMLSEGSL ----------------------------------------- 

UCF34196.1_Phycisphaerales_bacterium                                             ----------------------------------------------------------------------------------------------------------------------------------------------------P------------------------------------------------------------------------------------------EWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLD -----------------Y----------------AR--------------------------------------P-------------------E----------VRQYMK----EVML-----YWV-----R--D------V------GID GFRCDVAGM -------L--------------------------------------------------------------------PS---D--F--------------------WRE--V---R----------------------------------REL---D----R--------------I-----K---------------------------------------------L-----V------------------- MMIAEDDE ----------------------------------------- 

KAA3610944.1_Calditrichota_bacterium                                             ----------------------------------------------------------------------------------------------------------------------------------------------------T------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DV--------------------------------------P-------------------E----------LRKYMA----DMLA-----WWI-----R--E------I------DLD GFRCDVAEM -------V--------------------------------------------------------------------PL---D--F--------------------WET--V---R----------------------------------SEL---D----L--------------I-----K---------------------------------------------P-----I------------------- IMLAEGAA ----------------------------------------- 

PWU13395.1_Verrucomicrobiota_bacterium                                           ----------------------------------------------------------------------------------------------------------------------------------------------------K------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAGLN -----------------Y----------------EN--------------------------------------P-------------------K----------LREYMI----TMLK-----YWI-----DPGS------F------DVD GFRCDVAFG -------V--------------------------------------------------------------------PT---S--F--------------------WEE--A---R----------------------------------AEL---M----K--------------V-----K---------------------------------------------P-----D----------I-------- MMLAEASK ----------------------------------------- 

WP_180538988.1_Nevskia_soli                                                      ----------------------------------------------------------------------------------------------------------------------------------------------------D------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAGLD -----------------Y----------------SN--------------------------------------P-------------------R----------LRTYMI----QMLT-----YWL-----R--E------F------DLD GFRCDVAGL -------V--------------------------------------------------------------------PT---D--F--------------------WEQ--A---R----------------------------------PEL---E----R--------------V-----K---------------------------------------------P-----D----------L-------- MMLAEWGE ----------------------------------------- 

WP_051978849.1_Edaphobacter_aggregans                                            -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------GWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAGLN -----------------Y----------------DN--------------------------------------P-------------------A----------LREYMV----QMFT-----YWL-----K--T------F------NLD GFRCDAAGF -------V--------------------------------------------------------------------PT---S--F--------------------WEQ--L---R----------------------------------PTL---Q----A--------------V-----R---------------------------------------------P-----D----------V-------- LLLAEASK ----------------------------------------- 

WP_119321018.1_Capsulimonas_corticalis                                           -------------------------------------------------------------------------------------------------------------------NSIVQ-----A----------------------G------------------------------------------------------------------------------------------SWP------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAQLN -----------------Y----------------AS--------------------------------------S-------------------G----------LRGYMT----SMLQ-----WWI-----T--N------Y------GVD GFRFDTADY PGGSNRNI--------------------------------------------------------------------PK---S--Y--------------------WTS--L---R----------------------------------SSL---E----S--------------V-----K---------------------------------------------S-----D----------I-------- LMLGECES ----------------------------------------- 

BDI33655.1_Capsulimonas_corticalis                                               -------------------------------------------------------------------------------------------------------------------ATIKQ-----A----------------------F------------------------------------------------------------------------------------------NYT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAQLN -----------------Y----------------AS--------------------------------------S-------------------G----------LHEYMI----DMQK-----FWL-----T--R------Y------HVD GFRYDSASN PGGPGRMI--------------------------------------------------------------------SA---D--F--------------------WRE--T---G----------------------------------RAL---R----A--------------L-----K---------------------------------------------P-----D----------V-------- LLLGESED ----------------------------------------- 

KAF6232848.1_Letharia_columbiana                                                 -------------------------------------------------------------------------------------------------------------------SSTSQ-----A----------------------F------------------------------------------------------------------------------------------NFD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAQLD -----------------F----------------KSS-------------------------------------P-------------------A----------VQKYML----TMLV-----WWM-----R--N------Y------NVD GFRFDTADN PYGKDRMI--------------------------------------------------------------------PA---A--T--------------------WAF--I---G----------------------------------SNL---K----A--------------V-----N---------------------------------------------P-----K----------A-------- ILLGECCN ----------------------------------------- 

ADW71132.1_Granulicella_tundricola                                               -------------------------------------------------------------------------------------------------------------------GKILS-----P----------------------Y------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAALD -----------------Y----------------TQ--------------------------------------P-------------------E----------LRRYMT----DMLL-----YWI-----K--D------F------DLD GFRCDAAGE -------I--------------------------------------------------------------------PT---D--F--------------------WEN--A---R----------------------------------KEL---D----R--------------V-----H---------------------------------------------P-----G----------L-------- IMLAEASK ----------------------------------------- 

WP_051963117.1_Deinococcus_misasensis                                            -------------------------------------------------------------------------------------------------------------------DIIAP-----N----------------------P------------------------------------------------------------------------------------------EWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAALD -----------------T----------------SH--------------------------------------P-------------------E----------VQQKLI----EVGL-----FWL--------Q------Q------GVD GFRADYSGG -------V--------------------------------------------------------------------PL---S--F--------------------WQK--F---R----------------------------------PAM---K----A--------------F-----N---------------------------------------------P-----E----------V-------- LLLAETGD ----------------------------------------- 

BDC50083.1_Bryobacterales_bacterium_F-183                                        ----------------------------------------------------------------------------------------------------------------------------------------------------P------------------------------------------------------------------------------------------GWD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVALD -----------------Y----------------SQ--------------------------------------E-------------------A----------VCEYMW----TMMS-----HWL-----T--E------F------GFD GLRCDVAHY -------V--------------------------------------------------------------------PV---E--F--------------------WRE--L---R----------------------------------R----------R--------------V-----G---------------------------------------------P-----E----------V-------- FLLAESET ----------------------------------------- 

PIS27281.1_Candidatus_Marinimicrobia_bacterium_CG08                              ----------------------------------------------------------------------------------------------------------------------------------------------------E------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VADLN -----------------Y----------------DN--------------------------------------A-------------------D----------LREAMV----EVLE-----SWV-----K--N------F------NID GYRMDVAEL -------V--------------------------------------------------------------------PN---D--F--------------------WEE--V---L----------------------------------PRL---Q----K--------------I-----K---------------------------------------------P-----D----------I-------- LMLAEGDH ----------------------------------------- 

OPX33725.1_candidate_division_KSB1_bacterium_4484_188                            ----------------------------------------------------------------------------------------------------------------------------------------------------A------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- ISDFN -----------------Y----------------EN--------------------------------------P-------------------E----------LREYMI----QTML-----YWL-----T--E------F------QID GFRCDVAGM -------V--------------------------------------------------------------------PY---D--F--------------------WEE--A---T----------------------------------RRL---R----A--------------V-----K---------------------------------------------P-----D----------I-------- YLLAEWED ----------------------------------------- 

APF16921.1_Caldithrix_abyssi                                                     -------------------------------------------------------------------------------------------------------------------KFTRE-----V----------------------Q------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- ITDFN -----------------Y----------------DN--------------------------------------P-------------------D----------LRKHII----EILK-----YWI-----R--E------F------DID GYRFDVAGM -------V--------------------------------------------------------------------PD---D--F--------------------WRQ--A---V----------------------------------PAM---R----S--------------V-----K---------------------------------------------E-----E----------L-------- FLLAEWED ----------------------------------------- 

RMF58283.1_Calditrichota_bacterium                                               ----------------------------------------------------------------------------------------------------------------------------------------------------A------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDFN -----------------Y----------------SQ--------------------------------------P-------------------E----------LQEYII----ESML-----YWI-----K--S------F------GID GFRCDVAGM -------V--------------------------------------------------------------------PY---E--F--------------------WEK--A---I----------------------------------PRL---K----A--------------V-----K---------------------------------------------P-----D----------L-------- YLLAEWED ----------------------------------------- 

UCE20243.1_Gemmatimonadota_bacterium                                             ----------------------------------------------------------------------------------------------------------------------------------------------------D------------------------------------------------------------------------------------------DWW------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VTDFD -----------------Y----------------HN--------------------------------------R-------------------E----------MRSYMH----NALQ-----YWI-----R--D------F------NID GYRCDVAGM -------V--------------------------------------------------------------------PG---D--F--------------------WVD--V---R----------------------------------AQL---R----K--------------M-----K---------------------------------------------P-----T----------F-------- FLLAEWED ----------------------------------------- 

MZP29388.1_Heliomicrobium_undosum                                                ---------------------------------------------------------------------------------------------------------------------IPP-----S----------------------S------------------------------------------------------------------------------------------DWW------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- TADLN -----------------Y----------------GI--------------------------------------PVEGKPNARRLVYDNDENRRA----------MWAFMA----GVLE-----YWV-----R--E------F------DID GYRCDFAHW -------V--------------------------------------------------------------------PL---D--F--------------------WRE--A---I----------------------------------PRV---K----A--------------I-----K---------------------------------------------A-----E----------V-------- VFIAEAYE ----------------------------------------- 

OHD53505.1_Spirochaetes_bacterium_GWF1_51_8                                      -----------------------------------------------------------------------------------------------------------------------------D----------------------Y------------------------------------------------------------------------------------------GWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VEELD -----------------Y----------------DY--------------------------------------A-------------------P----------TRKYLT----EMME-----YWI-----R--E------F------DID GYRCDTANI -------I--------------------------------------------------------------------PA---D--F--------------------WNE--S---I----------------------------------ARI---K----K--------------L-----K---------------------------------------------K-----N----------I-------- FMLAEGDD ----------------------------------------- 

APF16786.1_Caldithrix_abyssi                                                     ----------------------------------------------------------------------------------------------------------------------------------------------------A------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVDLD -----------------Y----------------SR--------------------------------------P-------------------A----------TREHMA----EVMK-----HWI-----T--E------Y------DVD GYRCDVAGL -------V--------------------------------------------------------------------PM---D--F--------------------WEW--V---A----------------------------------PKL---R----A--------------L-----K---------------------------------------------E-----D----------F-------- YLLAEWES ----------------------------------------- 

NOG46902.1_Calditrichota_bacterium                                               ----------------------------------------------------------------------------------------------------------------------------------------------------A------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IVDLD -----------------Y----------------NY--------------------------------------P-------------------A----------TRTHIR----DIMV-----YWL-----K--E------F------SLD GFRCDVAGM -------V--------------------------------------------------------------------PV---D--F--------------------WEE--T---V----------------------------------AHL---R----K--------------I-----N---------------------------------------------P-----D----------I-------- FMLAEWEG ----------------------------------------- 

APG72266.1_Lactobacillus_delbrueckii                                             -------------------------------------------------------------------------------------------------------------------SFGNK-----V----------------------G------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLD -----------------Y----------------SH--------------------------------------K-------------------D----------LWKYQA----ETLV-----MWA--------K------Y-------VD GFRCDVAPM -------V--------------------------------------------------------------------PV---D--F--------------------WKY--A---R----------------------------------EEV---A----K--------------V-----R---------------------------------------------P-----G----------A-------- IWLAESGA ----------------------------------------- 

MSS14465.1_Porcincola_intestinalis                                               -------------------------------------------------------------------------------------------------------------------SLGNR-----I----------------------G------------------------------------------------------------------------------------------DWW------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVDLD -----------------Y----------------ESS-------------------------------------E-------------------A----------LWDYQI----ETLK-----MWA--------K------Y-------VD GFRCDVAPM -------V--------------------------------------------------------------------PL---A--F--------------------WKR--A---R----------------------------------TEV---E----Q--------------V-----R---------------------------------------------P-----G----------C-------- IWLAEAVE ----------------------------------------- 

AVK61635.1_Lactobacillus_sp_CBA3605                                              -------------------------------------------------------------------------------------------------------------------DFGNR-----V----------------------A------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IIDLD -----------------Y----------------QN--------------------------------------S-------------------A----------LWTYQI----ETLK-----QWA--------V------E-------VD GFRCDVAPL -------V--------------------------------------------------------------------PL---N--F--------------------WLT--A---R----------------------------------REL---A----A--------------Y-----K---------------------------------------------P-----G----------L-------- IWLAESND ----------------------------------------- 

WP_316608594.1_uncultured_Ruminococcus_sp.                                       -------------------------------------------------------------------------------------------------------------------SFGNR-----V----------------------G------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IIDLD -----------------Y----------------SN--------------------------------------K-------------------E----------LWTYQI----DTLK-----MWA--------E------I-------VD GFRCDVAPL -------I--------------------------------------------------------------------PL---E--F--------------------WLK--A---R----------------------------------EEV---E----A--------------V-----H---------------------------------------------P-----G----------C-------- IWLSESVE ----------------------------------------- 

GHV84474.1_Spirochaetia_bacterium                                                -------------------------------------------------------------------------------------------------------------------GFGNR-----I----------------------G------------------------------------------------------------------------------------------DWW------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLD -----------------Y----------------TNP---R---------------------------------S-------------------G----------LWEYQI----ETLK-----TWA--------A------L-------VD GFRCDVASL -------V--------------------------------------------------------------------PL---E--F--------------------WLR--A---R----------------------------------EEV---S----L--------------V-----N---------------------------------------------P-----G----------C-------- LWIAESVE ----------------------------------------- 

TCL61159.1_Kineothrix_alysoides                                                  -------------------------------------------------------------------------------------------------------------------GFGNK-----T----------------------S------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLD -----------------Y----------------KN--------------------------------------R-------------------E----------LWQYQI----DTLK-----FWA--------E------M-------VD GFRCDVASL -------V--------------------------------------------------------------------PV---E--F--------------------WNE--A---R----------------------------------RAV---E----E--------------V-----R---------------------------------------------P-----G----------C-------- IWLAETVH ----------------------------------------- 

WP_026477530.1_Alkaliphilus_transvaalensis                                       -------------------------------------------------------------------------------------------------------------------RVGNK-----V----------------------G------------------------------------------------------------------------------------------DWY------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IIDLD -----------------F----------------SN--------------------------------------I-------------------Q----------LWHELI----DTLK-----YWV--------S------L------GVD GFRCDVASL -------V--------------------------------------------------------------------PI---D--F--------------------WLM--A---R----------------------------------EEV---A----K--------------I-----K---------------------------------------------E-----D----------V-------- LWLSETVE ----------------------------------------- 

BES65512.1_Gottschalkiaceae_bacterium_SANA                                       -------------------------------------------------------------------------------------------------------------------RFGNK-----I----------------------A------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IIDLD -----------------F----------------QN--------------------------------------L-------------------D----------LQEELI----DILC-----YWR--------K------M------GVD GFRCDVASL -------V--------------------------------------------------------------------PV---S--F--------------------WLK--A---K----------------------------------EQV---D----R--------------V-----E---------------------------------------------K-----G----------T-------- LWLAESVH ----------------------------------------- 

PKZ43968.1_Globicatella_sanguinis                                                -------------------------------------------------------------------------------------------------------------------KRGNR-----V----------------------G------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IVDLD -----------------Y----------------QH--------------------------------------R-------------------E----------LRDYQI----ESLC-----YWA--------Q------Y-------VD GYRCDVAPL -------V--------------------------------------------------------------------PI---D--F--------------------WIE--A---R----------------------------------AAV---A----E--------------V-----K---------------------------------------------S-----D----------F-------- IWLSESVE ----------------------------------------- 

OTO19165.1_Enterococcus_sp_3H8_DIV0648                                           -------------------------------------------------------------------------------------------------------------------DFGNK-----V----------------------A------------------------------------------------------------------------------------------DWA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IIDLD -----------------Y----------------NN--------------------------------------P-------------------D----------LWEHQI----DTLK-----FWA--------K------Y-------VD GFRCDVASL -------V--------------------------------------------------------------------PL---E--F--------------------WHQ--A---R----------------------------------TSV---A----T--------------V-----N---------------------------------------------P-----D----------T-------- LWLAETVE ----------------------------------------- 

WP_163194646.1_Clostridium_thermarum                                             -------------------------------------------------------------------------------------------------------------------KMGNK-----V----------------------G------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IVDLD -----------------Y----------------NN--------------------------------------K-------------------D----------LWRYQI----ETLK-----YWV--------Q------M------GVD GFRCDVAPL -------V--------------------------------------------------------------------PI---Q--F--------------------WMQ--A---R----------------------------------EEI---K----K--------------I-----K---------------------------------------------P-----D----------F-------- IWLAESVE ----------------------------------------- 

PMC58021.1_Dolosicoccus_paucivorans                                              -------------------------------------------------------------------------------------------------------------------DFGNR-----V----------------------G------------------------------------------------------------------------------------------DWY------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLD -----------------Y----------------NQ--------------------------------------K-------------------E----------LWNHQL----ETIE-----YWA--------Q------I-------VD GFRCDVAPL -------V--------------------------------------------------------------------PL---D--F--------------------WRQ--A---R----------------------------------QRV---Q----Q--------------I-----K---------------------------------------------P-----D----------F-------- IWLAESIE ----------------------------------------- 

SDG31851.1_Facklamia_miroungae                                                   -------------------------------------------------------------------------------------------------------------------SFGNH-----I----------------------G------------------------------------------------------------------------------------------EWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IIDLD -----------------Y----------------DSS-------------------------------------P-------------------D----------LWAYQI----ETLV-----EYA--------K------V-------VD GFRCDVASL -------I--------------------------------------------------------------------PL---P--F--------------------WQA--A---R----------------------------------KAV---K----E--------------V-----N---------------------------------------------P-----D----------L-------- VWLAESVE ----------------------------------------- 

WP_175058779.1_Thermococcus_sp_2319x1                                            -------------------------------------------------------------------------------------------------------------------KPSRK-----V----------------------P------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VYDLD -----------------Y----------------SN--------------------------------------R-------------------E----------LWEYQI----ETLK-----FWA--------K------Y-------VD GFRCDVAPL -------V--------------------------------------------------------------------PL---E--F--------------------WEK--A---K----------------------------------KEV---A----K--------------I-----N---------------------------------------------P-----N----------L-------- IWLAETVH ----------------------------------------- 

WP_048148786.1_Palaeococcus_ferrophilus                                          -------------------------------------------------------------------------------------------------------------------KPSRK-----V----------------------P------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VYDLD -----------------Y----------------TN--------------------------------------E-------------------E----------LWDYQI----ETLK-----FWA--------R------Y-------VD GFRCDVAPL -------V--------------------------------------------------------------------PL---E--F--------------------WKR--A---R----------------------------------AEV---A----R--------------V-----N---------------------------------------------P-----N----------V-------- IWLAETVH ----------------------------------------- 

CCZ46699.1_Firmicutes_bacterium_CAG129                                           -------------------------------------------------------------------------------------------------------------------KPGNK-----L----------------------G------------------------------------------------------------------------------------------DWA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLD -----------------Y----------------SN--------------------------------------R-------------------G----------LWQYLT----DTLV-----MWA--------G------L-------VD GFRCDVASF -------V--------------------------------------------------------------------PV---E--F--------------------WLQ--A---R----------------------------------AAV---A----A--------------V-----N---------------------------------------------P-----D----------C-------- VWLAETVH ----------------------------------------- 

OVE98933.1_Companilactobacillus_bobalius                                         -------------------------------------------------------------------------------------------------------------------NLMNK-----N----------------------P------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAELD -----------------Y----------------SH--------------------------------------K-------------------D----------LWKYQI----ETLK-----KYA--------D------L-------VD GFRCDVAPQ -------V--------------------------------------------------------------------PL---D--F--------------------WKE--A---R----------------------------------KEV---A----K--------------V-----N---------------------------------------------P-----D----------M-------- VWLAETSG ----------------------------------------- 

WP_230523982.1_Desemzia_sp_C1                                                    -------------------------------------------------------------------------------------------------------------------SPTHR-----F----------------------V------------------------------------------------------------------------------------------EWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLD -----------------Y----------------NN--------------------------------------V-------------------R----------LWDYQI----ETLK-----YWA--------T------M-------VD GFRCDCASM -------I--------------------------------------------------------------------PI---D--F--------------------WLL--A---R----------------------------------KEV---E----E--------------V-----N---------------------------------------------P-----T----------C-------- IWVAETMY ----------------------------------------- 

WP_300788324.1_uncultured_Acetatifactor_sp.                                      -------------------------------------------------------------------------------------------------------------------NTVTL-----V----------------------P------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IADLD -----------------Y----------------GK--------------------------------------E-------------------E----------LWQYQI----DTLK-----MWA--------E------M-------VD GFRCDVAPR -------V--------------------------------------------------------------------PV---E--F--------------------WRQ--A---R----------------------------------EAV---E----Q--------------V-----R---------------------------------------------P-----G----------A-------- IWLAESTE ----------------------------------------- 

ROR96918.1_Salana_multivorans                                                    -------------------------------------------------------------------------------------------------------------------NPANR-----N----------------------P------------------------------------------------------------------------------------------DWA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IIDLD -----------------L----------------DVR-------------------------------------D-------------------G----------LWDYHV----ETLR-----GWA--------R------I-------VD GFRCDVAPL -------L--------------------------------------------------------------------PM---E--F--------------------WSR--A---R----------------------------------REV---A----E--------------V-----K---------------------------------------------E-----G----------V-------- VWLAETVE ----------------------------------------- 

WP_262096796.1_Paracholeplasma_vituli                                            -------------------------------------------------------------------------------------------------------------------KLAGK-----V----------------------G------------------------------------------------------------------------------------------DWW------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- ITDLD -----------------F----------------SH--------------------------------------K-------------------D----------LWEYLI----GALK-----KWS--------K------L------GVD GYRCDVASV -------V--------------------------------------------------------------------PQ---A--F--------------------WLQ--A---R----------------------------------KEI---K----E--------------I-----N---------------------------------------------P-----D----------T-------- IWLAESIH ----------------------------------------- 

MBW4258460.1_Methanobacterium_sp_YSL                                             -------------------------------------------------------------------------------------------------------------------KLAGK-----V----------------------G------------------------------------------------------------------------------------------DWW------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- ITDLD -----------------F----------------SH--------------------------------------P-------------------E----------LWDYLI----GALK-----KWS--------K------L------GVD GYRCDVASV -------V--------------------------------------------------------------------PQ---D--F--------------------WLK--A---R----------------------------------TEI---K----A--------------I-----N---------------------------------------------P-----D----------T-------- IWLAESIH ----------------------------------------- 

QLY40718.1_Hujiaoplasma_nucleasis                                                -------------------------------------------------------------------------------------------------------------------KFANK-----V----------------------G------------------------------------------------------------------------------------------DWW------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- ITDLD -----------------F----------------HN--------------------------------------K-------------------E----------LHQTLI----NVIE-----YWT--------D------L------GID AYRFDVASL -------L--------------------------------------------------------------------PL---D--F--------------------LIS--M---K----------------------------------EAV---L----N--------------K-----N---------------------------------------------P-----Y----------T-------- IFLSESVH ----------------------------------------- 

OHE40447.1_Tenericutes_bacterium_GWF2_57_13                                      -------------------------------------------------------------------------------------------------------------------EFANR-----V----------------------G------------------------------------------------------------------------------------------EWW------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VTDFD -----------------F----------------GSD-------------------------------------K-------------------A----------LWVELA----DTLR-----FYA--------E------R------GVD GFRCDVASL -------V--------------------------------------------------------------------PV---A--F--------------------WKY--A---R----------------------------------KVV---A----A--------------V-----N---------------------------------------------P-----K----------V-------- VWLSESVH ----------------------------------------- 

WP_026399499.1_Acholeplasma_equifetale                                           -------------------------------------------------------------------------------------------------------------------TFKNR-----V----------------------G------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- ITDLD -----------------F----------------NN--------------------------------------R-------------------D----------VWEYLI----TVLK-----YWA--------Q------Y-------VD GFRCDVAPL -------L--------------------------------------------------------------------PI---D--F--------------------WIE--A---R----------------------------------EKV---S----V--------------I-----N---------------------------------------------P-----N----------L-------- IWLTESVE ----------------------------------------- 

BEH89920.1_Turicibacter_sp_TC023                                                 -------------------------------------------------------------------------------------------------------------------EFANR-----V----------------------G------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- ITDFD -----------------Y----------------SQH-------------------------------------E-------------------S----------LWEELI----DCLT-----YWA--------K------L------GVD GYRCDVASF -------V--------------------------------------------------------------------PV---E--F--------------------WLR--A---R----------------------------------REV---S----K--------------I-----N---------------------------------------------P-----H----------F-------- IWLAETVD ----------------------------------------- 

OHE60741.1_Treponema_sp_GWA1_62_8                                                -------------------------------------------------------------------------------------------------------------------RPGRK-----C----------------------Q------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVDFD -----------------F----------------ASS-------------------------------------P-------------------A----------LREELI----DTLV-----QWA--------L------E------GVD GFRCDVASL -------V--------------------------------------------------------------------PV---D--F--------------------WLE--A---R----------------------------------RRV---N----D--------------T-----D---------------------------------------------P-----ASGNERRA---T-------- LWLAESVH ----------------------------------------- 

VBB38884.1_uncultured_Spirochaetota_bacterium                                    -------------------------------------------------------------------------------------------------------------------RFGRK-----C----------------------Q------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVDLD -----------------F----------------SSS-------------------------------------P-------------------A----------LWMELV----SVLQ-----FWR--------D------K------GID GFRCDVASL -------V--------------------------------------------------------------------PV---E--F--------------------WKY--A---R----------------------------------QKL---N----Q--------------Y-----D---------------------------------------------P-----GLRKEKYP---L-------- LWVAESVR ----------------------------------------- 

OHD80806.1_Spirochaetes_bacterium_RIFOXYC1_FULL_54_7                             -------------------------------------------------------------------------------------------------------------------KPGRK-----V----------------------D------------------------------------------------------------------------------------------EWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVDLD -----------------F----------------S-V-------------------------------------P-------------------A----------LRTWLM----ETLL-----LWV--------D------H------GVD GFRCDVASL -------V--------------------------------------------------------------------PV---D--F--------------------WLE--A---R----------------------------------KRT---D----A--------------V-----K---------------------------------------------P----------------T-------- IWLAESVH ----------------------------------------- 

OQA78072.1_Tenericutes_bacterium_ADurb.Bin239                                    -------------------------------------------------------------------------------------------------------------------KLGNK-----V----------------------G------------------------------------------------------------------------------------------EWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IIDLD -----------------Y----------------HN--------------------------------------R-------------------E----------LWDYMA----EMLM-----YWA--------D------L------GVD GFRADVAPL -------V--------------------------------------------------------------------PL---A--F--------------------WEY--V---R----------------------------------AKL---D----V--------------I-----N---------------------------------------------P-----D----------L-------- IWLSESVE ----------------------------------------- 

PKM90342.1_Firmicutes_bacterium_HGW-Firmicutes-10                                -------------------------------------------------------------------------------------------------------------------KMGNK-----V----------------------G------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IQDLD -----------------Y----------------DH--------------------------------------L-------------------P----------LWDEMI----DMLK-----DWV--------K------L------GVD GFRCDVAPF -------V--------------------------------------------------------------------PV---D--F--------------------WIK--A---R----------------------------------NEI---K----K--------------L-----N---------------------------------------------P-----N----------H-------- IWLAESVH ----------------------------------------- 

KAH3742584.1_Pelomyxa_schiedti                                                   ---------------------------------------------------------------------------------------------------------------------APR-----V----------------------A------------------------------------------------------------------------------------------EWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VASFD -----------------W----------------EA--------------------------------------G-----------------GEA----------LRAYLI----DVLM-----YWA-----D---------M------GVD GFRCDVAPD -------I--------------------------------------------------------------------PL---D--F--------------------WER--A---R----------------------------------KTV---A----T--------------K-----T---------------------------------------------P-----N----------M-------- LWLGETWT ----------------------------------------- 

KAH3743471.1_Pelomyxa_schiedti                                                   ---------------------------------------------------------------------------------------------------------------------IPV-----V----------------------D------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVSFD -----------------Y----------------NA--------------------------------------G-----------------GLP----------LAEYLI----EGLQ-----MWV-----D---------A------GVN GFRCDVAGA -------V--------------------------------------------------------------------PL---W--F--------------------WRM--A---R----------------------------------ERL---G-----------------------------------------------------------------------N-----D----------L-------- LWIAETSE ----------------------------------------- 

AMK53440.1_Faecalibaculum_rodentium                                              -------------------------------------------------------------------------------------------------------------------KRSSL-----V----------------------E------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IVDLD -----------------Y----------------RQ--------------------------------------P-------------------A----------LWDYQI----ETLK-----QFA--------A------V-------VD GFRCDVASR -------V--------------------------------------------------------------------PA---A--F--------------------WKQ--A---R----------------------------------EAC---E----T--------------V-----N---------------------------------------------P-----D----------M-------- FWLAESCH ----------------------------------------- 

KAJ8907911.1_Rhodosorus_marinus                                                  -------------------------------------------------------------------------------------------------------------------EIATR-----F----------------------S------------------------------------------------------------------------------------------EWW------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVDLA -----------------Y----------------YKDGGQRN--------------------------------E-------------------P----------LWEYLV----ESLI-----YWI--------S------L------GVD GFRCDVASV -------V--------------------------------------------------------------------PI---D--F--------------------WME--A---R----------------------------------EGI---R----S--------------K-----F---------------------------------------------P-----E-----RS---T-------- LWLAESTG ----------------------------------------- 

WP_223695379.1_Leifsonia_poae                                                    -------------------------------------------------------------------------------------------------------------------EPTGS-----I----------------------P------------------------------------------------------------------------------------------EWG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VAELV -----------------F----------------DR----------------------------------------------------------A----------VRAHLL----EVLL-----FWA--------A------R------GVD GFRCDVASL -------V--------------------------------------------------------------------PL---D--F--------------------WLD--A---R----------------------------------AVV---D----A--------------A-----H---------------------------------------------P-----G----------T-------- LWIAETVD ----------------------------------------- 

OQB49003.1_Firmicutes_bacterium_ADurb.Bin153                                     -------------------------------------------------------------------------------------------------------------------VPGNK-----A----------------------G------------------------------------------------------------------------------------------DWQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLD -----------------F----------------ER-GG-----------------------------------Q-------------------A----------LERYLI----DNLS-----RWA--------K------F------GFD GFRCDVASL -------V--------------------------------------------------------------------PV---D--F--------------------WIR--A---R----------------------------------KQV---D----E--------------A-----K---------------------------------------------P-----G----------L-------- VWLAESVH ----------------------------------------- 

OPL08713.1_Deltaproteobacterium_ML8_F1                                           -------------------------------------------------------------------------------------------------------------------NPVTK-----E----------------------P------------------------------------------------------------------------------------------EWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLD -----------------Y----------------SQ--------------------------------------Q-------------------A----------LWPLLI----GYLK-----DWA--------A------M------GVD GFRCDVASL -------V--------------------------------------------------------------------PL---D--F--------------------WRE--A---K----------------------------------KAV---E----A--------------V-----K---------------------------------------------P-----G----------V-------- LWLAESVH ----------------------------------------- 

WP_053228273.1_Spirochaeta_cellobiosiphila                                       -------------------------------------------------------------------------------------------------------------------QIRSR-----I----------------------T------------------------------------------------------------------------------------------EWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLD -----------------H----------------SQ--------------------------------------R-------------------G----------VKEYLI----DVLL-----FWV--------N------R------GID GFRCDVASL -------V--------------------------------------------------------------------PL---S--F--------------------WKS--A---Y----------------------------------QAC---S----L--------------I-----N---------------------------------------------D-----Q----------L-------- IWIGESID ----------------------------------------- 

CAF4711217.1_Rotaria_sp_Silwood1                                                 -------------------------------------------------------------------------------------------------------------------NPIAL-----V----------------------P------------------------------------------------------------------------------------------EWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- ILDLK -----------------F----------------EGNE------------------------------------E-------------------T----------LWPELI----DTLK-----FWC--------E------N------GVD GFRTDVACC -------I--------------------------------------------------------------------PM---E--F--------------------WHR--A---R----------------------------------RAV---S----E--------------V-----N---------------------------------------------S-----R----------C-------- IWLAESVW ----------------------------------------- 

CAF1134171.1_Adineta_steineri                                                    -------------------------------------------------------------------------------------------------------------------KPIAI-----V----------------------P------------------------------------------------------------------------------------------EWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- ILDLK -----------------F----------------EGNE------------------------------------K-------------------T----------LWIELI----DILK-----YWC--------E------L------GVD GFRMDVASG -------V--------------------------------------------------------------------TM---Q--F--------------------WRQ--A---R----------------------------------YEV---S----M--------------I-----Y---------------------------------------------P-----N----------I-------- VWLAESTR ----------------------------------------- 

CAF1102446.1_Didymodactylos_carnosus                                             -------------------------------------------------------------------------------------------------------------------QPTAK-----V----------------------A------------------------------------------------------------------------------------------EWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IVDLE -----------------F----------------RGNE------------------------------------H-------------------D----------LWPELI----DSLK-----YWI--------E------Q------GVD GFRMDVASS -------V--------------------------------------------------------------------PI---E--F--------------------WKL--A---R----------------------------------SEL---L----K--------------L-----K---------------------------------------------P-----N----------V-------- LLLAESTR ----------------------------------------- 

OGO61108.1_Chloroflexi_bacterium_RBG_19FT_COMBO_47_9                             -------------------------------------------------------------------------------------------------------------------NPITT-----V----------------------P------------------------------------------------------------------------------------------EWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLK -----------------H----------------PN--------------------------------------A-------------------D----------LTRYLI----ESLQ-----GWL--------K------L------GVD GFRCDVASM -------L--------------------------------------------------------------------PL---D--F--------------------WRQ--A---R----------------------------------TEA---A----N--------------I-----K---------------------------------------------P-----E----------V-------- IWLAESVH ----------------------------------------- 

MDG4518168.1_Streptococcus_suis                                                  -------------------------------------------------------------------------------------------------------------------EFGNK-----V----------------------G------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IIDLD -----------------Y----------------SN--------------------------------------R-------------------E----------LWSYQI----DILK-----YWI--------A------N------GVD GFRCDVASL -------I--------------------------------------------------------------------PL---D--F--------------------WKQ--A---S----------------------------------KAI---N----E--------------I-----K---------------------------------------------P-----D----------C-------- IWLAESID ----------------------------------------- 

RAP77929.1_Paenibacillus_montanisoli                                             -------------------------------------------------------------------------------------------------------------------LPMRK-----E----------------------E------------------------------------------------------------------------------------------GWA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IYDLD -----------------Y----------------SN--------------------------------------K-------------------E----------LWQEQI----DVLK-----QWI--------G------L------GVD GFRCDVAPM -------M--------------------------------------------------------------------PM---E--F--------------------WEE--A---R----------------------------------REV---D----K--------------I-----K---------------------------------------------K-----N----------V-------- IWLAESLL ----------------------------------------- 

VDB00751.1_Olavius_algarvensis                                                   -------------------------------------------------------------------------------------------------------------------VPGSR-----I----------------------D------------------------------------------------------------------------------------------EWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIELD -----------------Y----------------SI--------------------------------------K-------------------E----------LWNYQI----ETLK-----DWI--------M------H------GVD GFRCDVAPL -------I--------------------------------------------------------------------PL---P--F--------------------WFD--A---R----------------------------------DAC---S----Q--------------I-----K---------------------------------------------P-----D----------T-------- IWIAEAVE ----------------------------------------- 

ABX32406.1_Petrotoga_mobilis                                                     -------------------------------------------------------------------------------------------------------------------KLTRK-----V----------------------E------------------------------------------------------------------------------------------DWN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VYDLD -----------------Y----------------DN--------------------------------------L-------------------D----------LWDYLI----NVLD-----GWI--------D------L------GVD AFRCDVASL -------V--------------------------------------------------------------------PL---E--F--------------------WKK--S---R----------------------------------ELL---N-------------------Q-----K---------------------------------------------K-----E----------I-------- IWLAETLD ----------------------------------------- 

WP_276826105.1_Galactobacillus_timonensis                                        -----------------------------------------------------------------------------------------------------------------------A-----V----------------------A------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VRDFN -----------------F----------------ES--------------------------------------E-------------------E----------LRETLL----DSLL-----HWV--------E------D------GVD GFRCDVASL -------V--------------------------------------------------------------------PL---S--F--------------------WKD--L---R----------------------------------SRA---K----M--------------L-----N---------------------------------------------P-----Q----------F-------- VMLAESVE ----------------------------------------- 

WP_277085470.1_Stecheria_intestinalis                                            -------------------------------------------------------------------------------------------------------------------RVVRS-----V----------------------P------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IYDFD -----------------Y----------------SS--------------------------------------T-------------------G----------LRRELL----AMLK-----RWA--------E------K------GVD GFRCDVASL -------V--------------------------------------------------------------------PL---D--F--------------------WLE--A---R----------------------------------REV---A----A--------------I-----N---------------------------------------------P-----D----------F-------- LWLAESVD ----------------------------------------- 

WP_020225392.1_Holdemania_massiliensis                                           -------------------------------------------------------------------------------------------------------------------NFGNR-----V----------------------G------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- ILDLN -----------------Y----------------SC--------------------------------------E-------------------A----------LREEMI----NMLC-----YWA--------K------L------GVD GYRCDVASL -------V--------------------------------------------------------------------PV---S--F--------------------WQQ--A---A----------------------------------EAV---A----K--------------I-----N---------------------------------------------P-----D----------H-------- FWLAESVE ----------------------------------------- 

WP_159519015.1_Erysipelothrix_urinaevulpis                                       -------------------------------------------------------------------------------------------------------------------DFINR-----V----------------------E------------------------------------------------------------------------------------------DWY------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VYDLN -----------------Y----------------SN--------------------------------------Q-------------------A----------LRQELI----DMLT-----YWA--------K------F------GID AYRCDVGSL -------V--------------------------------------------------------------------PV---D--F--------------------WVD--A---K----------------------------------AAV---R----E--------------V-----N---------------------------------------------P-----D----------H-------- FWLAESCH ----------------------------------------- 

KXB34120.1_Aerococcus_christensenii                                              -------------------------------------------------------------------------------------------------------------------SFGNR-----V----------------------G------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IIDLD -----------------L----------------SH--------------------------------------P-------------------G----------LRQELI----NTLK-----YWA--------K------E------GVD AFRCDVASL -------L--------------------------------------------------------------------PL---D--F--------------------WLE--A---R----------------------------------QEI---Q----K--------------V-----H---------------------------------------------P-----D----------H-------- VWLAESVE ----------------------------------------- 

CDA37557.1_Clostridium_sp_CAG568                                                 -------------------------------------------------------------------------------------------------------------------EFANK-----V----------------------G------------------------------------------------------------------------------------------DWA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VYDLD -----------------H----------------YK--------------------------------------Y-------------------G----------LDEYLV----SVLK-----NYV-----V--N------Y------GID GFRFDVCSL -------I--------------------------------------------------------------------PL---S--F--------------------FKK--L---R----------------------------------NEL---D----P--------------I-----N---------------------------------------------K-----D----------I-------- IYIGEAID ----------------------------------------- 

QOS39137.1_Treponema_rectale                                                     -------------------------------------------------------------------------------------------------------------------NFANK-----I----------------------G------------------------------------------------------------------------------------------NWD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDLD -----------------H----------------TN--------------------------------------R-------------------Q----------LEDYLI----DVLR-----RYE--------R------Y------GID GFRFDVASF -------L--------------------------------------------------------------------PP---S--F--------------------YQK--A---R----------------------------------KA------------------------L-----K---------------------------------------------E-----D----------T-------- IFLGECID ----------------------------------------- 

TFG82036.1_Erysipelotrichales_bacterium                                          -------------------------------------------------------------------------------------------------------------------ELKNK-----V----------------------G------------------------------------------------------------------------------------------DWW------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IADLN -----------------F----------------DV--------------------------------------P-------------------Q----------VHFELV----KVLL-----YWM--------D------L------GLD GFRFDVPSL -------L--------------------------------------------------------------------PL---D--F--------------------LLE--A---K----------------------------------QAM---R----N--------------K-----N---------------------------------------------P-----E----------I-------- FLLGESVD ----------------------------------------- 

RIA78466.1_Anaeroplasma_bactoclasticum                                           -------------------------------------------------------------------------------------------------------------------EFANR-----V----------------------G------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- ITDFK -----------------F----------------EY--------------------------------------P-------------------E----------LEKYLC----DTLL-----QYV--------R------L------GVD GFRFDVASL -------I--------------------------------------------------------------------PY---N--F--------------------FAY--T---F----------------------------------PLL---K----K--------------E-----N---------------------------------------------P-----D----------L-------- FFLAETIH ----------------------------------------- 

CDD23883.1_Firmicutes_bacterium_CAG345                                           -------------------------------------------------------------------------------------------------------------------NFTNR-----F----------------------G------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- ITDFT -----------------Y----------------AN--------------------------------------D-------------------E----------IIKYLT----DVLC-----YYL--------K------L------GID GFRFDVCSV -------L--------------------------------------------------------------------PE---K--F--------------------YEY--C---L----------------------------------PIL---K----K--------------L-----N---------------------------------------------K-----N----------I-------- IMIGESVH ----------------------------------------- 

*ACF75909.1_MGA_Thermotoga_neapolitana                                           --------------------------------------------------------------------------------------------------------------------PTRK-----V----------------------P------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VVDFD -----------------Y----------------SN--------------------------------------G-------------------E----------LREYMI----NMMR-----YWV-----E--E------F------DVD GFRCDVAGL -------V--------------------------------------------------------------------PL---D--F--------------------WLQ--A---R----------------------------------KNL---D----P--------------V-----K---------------------------------------------R----------------L-------- IWISETHD ----------------------------------------- 

*AAD36717.1_MGA_Thermotoga_maritima                                              --------------------------------------------------------------------------------------------------------------------PTRK-----V----------------------P------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IVDFD -----------------Y----------------SN--------------------------------------G-------------------E----------LRKYMI----NMMK-----YWV-----E--E------F------DVD GFRCDVAGL -------V--------------------------------------------------------------------PL---D--F--------------------WLQ--A---R----------------------------------KEL---D----P--------------V-----K---------------------------------------------R----------------L-------- IWLSETHD ----------------------------------------- 

*CCC77722.1_MGA_Lactiplantibacillus_plantarum                                    --------------------------------------------------------------------------------------------------------------------LTNK-----V----------------------G------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VKDLD -----------------Y----------------GH--------------------------------------H-------------------E----------LWQYQI----DTLL-----YWS-----Q---------F-------VD GYRCDVAPL -------V--------------------------------------------------------------------PL---D--F--------------------WLE--A---R----------------------------------KQV---N----A--------------K-----Y---------------------------------------------P-----E----------T-------- LWLAESAG ----------------------------------------- 

WP_051962564.1_Mesoaciditoga_lauensis                                            --------------------------------------------------------------------------------------------------------------------PTRK-----V----------------------A------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VIDFD -----------------F----------------SN--------------------------------------Y-------------------D----------LVKYLI----DTLK-----FWV-----E--E------C------DVD GFRCDVAGL -------V--------------------------------------------------------------------PI---A--F--------------------WNR--A---R----------------------------------VEL---S----D--------------L-----K---------------------------------------------------K----------L-------- LWISESKE ----------------------------------------- 

KUK93804.1_Thermotogales_bacterium_46_20                                         -------------------------------------------------------------------------------------------------------------------RFARK-----V----------------------E------------------------------------------------------------------------------------------DWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VYDLN -----------------Y----------------AN--------------------------------------H-------------------D----------LVNYMI----EVLK-----YWV-----R--E------F------DID GYRCDVADL -------V--------------------------------------------------------------------PI---A--F--------------------WMR--A---R----------------------------------HEI---S----M--------------I-----K---------------------------------------------S-----G----------F-------- FWLSEGHG ----------------------------------------- 

UZN23494.1_bacterium_3DAC                                                        -------------------------------------------------------------------------------------------------------------------NFTRQ-----I----------------------E------------------------------------------------------------------------------------------DWW------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- VYDYD -----------------F----------------DV--------------------------------------G-------------------D----------VWYYLA----DVLA-----YWK--------N------F------GFD GFRADVAGL -------I--------------------------------------------------------------------RT---D--F--------------------WTF--V---K----------------------------------DQV---D----P--------------E-----G---------------------------------------------------K----------L-------- IWLSESPQ ----------------------------------------- 

AVM44639.1_Victivallales_bacterium_CCUG_44730                                    -----------------------------------------------------------------------------------------------------------------------------N----------------------G------------------------------------------------------------------------------------------HW-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------H----------- FPELN -----------------F----------------AS--------------------------------------S-------------------G----------LREYLW----RNME-----YFV-----R--E------F------DVD GYRCDVAGA -------V--------------------------------------------------------------------PL---D--F--------------------WEE--G---R----------------------------------RRI---D----A--------------L-----K---------------------------------------------P-----G----------L-------- IMLAESEG ----------------------------------------- 

CDE85188.1_Coraliomargarita_sp_CAG312                                            -----------------------------------------------------------------------------------------------------------------------------N----------------------G------------------------------------------------------------------------------------------RW-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------N----------- FPEIN -----------------F----------------KS--------------------------------------K-------------------E----------LREYLW----KNME-----YFV-----R--N------F------NVD GYRTDVEPS -------V--------------------------------------------------------------------PA---D--F--------------------WAE--G---Y----------------------------------RRI---K----A--------------I-----N---------------------------------------------P-----D----------V-------- IMVAEGER ----------------------------------------- 

EIQ00463.1_Opitutaceae_bacterium_TAV1                                            -----------------------------------------------------------------------------------------------------------------------------T----------------------N------------------------------------------------------------------------------------------EW-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------N----------- FLLLN -----------------F----------------DN--------------------------------------A-------------------D----------LREYLF----KNME-----DFI-----T--A------F------DVD GYRCDMAGE -------I--------------------------------------------------------------------PL---D--F--------------------WEN--A---R----------------------------------RRI---D----A--------------L-----K---------------------------------------------P-----D----------L-------- FMLSETEG ----------------------------------------- 

OGV75364.1_Lentisphaerae_bacterium_RIFOXYA12_64_32                               -----------------------------------------------------------------------------------------------------------------------------N----------------------G------------------------------------------------------------------------------------------QW-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------R----------- FPMLN -----------------F----------------EC--------------------------------------N-------------------E----------LREYLW----DNLE-----YWL-----R--E------F------KVD GYRCDVASC -------V--------------------------------------------------------------------PL---D--F--------------------WEE--A---R----------------------------------RRM---E----R--------------V-----N---------------------------------------------P-----E----------V-------- IVLSEGER ----------------------------------------- 

OFY42124.1_Bacteroidetes_bacterium_GWA2_42_15                                    -----------------------------------------------------------------------------------------------------------------------------K----------------------A------------------------------------------------------------------------------------------AW-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------N----------- WPALN -----------------F----------------EN--------------------------------------Q-------------------E----------LREYLW----QNME-----YWV-----K--E------F------NVD GFRLDVASG -------V--------------------------------------------------------------------PL---D--F--------------------WEE--A---R----------------------------------SRL---E----K--------------I-----R---------------------------------------------P-----D----------I-------- GMLAEAAE ----------------------------------------- 

MDQ0291296.1_Oligosphaera_ethanolica                                             -----------------------------------------------------------------------------------------------------------------------------I----------------------G------------------------------------------------------------------------------------------EW-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------R----------- FPEMN -----------------L----------------AN--------------------------------------P-------------------A----------VREYFY----RNMA-----FFL-----R--D------Y------AVD GFRCDVADK -------L--------------------------------------------------------------------PV---D--F--------------------WEE--G---Y----------------------------------RRC---R----A--------------I-----K---------------------------------------------A-----D----------C-------- IMMCEGLR ----------------------------------------- 

OQC30811.1_Verrucomicrobia_bacterium_ADurb.Bin070                                -----------------------------------------------------------------------------------------------------------------------------L----------------------G------------------------------------------------------------------------------------------EW-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------A----------- FPRLD -----------------V----------------KN--------------------------------------P-------------------A----------VREFFF----ENMA-----WYL-----R--E------F------QCD GFRCDVGGM -------L--------------------------------------------------------------------PL---W--Y--------------------REE--A---Y----------------------------------RRN---K----A--------------V-----K---------------------------------------------D-----D----------V-------- VMLCEGAD ----------------------------------------- 

PWL66745.1_Verrucomicrobiota_bacterium                                           -----------------------------------------------------------------------------------------------------------------------------V----------------------G------------------------------------------------------------------------------------------DW-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------K----------- FPELD -----------------Y----------------EN--------------------------------------P-------------------E----------LREYMY----KNME-----YLV-----R--E------Y------GFD GFRCDVEDL -------V--------------------------------------------------------------------PL---S--F--------------------WEE--G---A----------------------------------RRM---R----K--------------I-----K---------------------------------------------P-----G----------F-------- LFFSEGIR ----------------------------------------- 

OHE78978.1_Verrucomicrobia_bacterium_GWF2_62_7                                   -----------------------------------------------------------------------------------------------------------------------------I----------------------G------------------------------------------------------------------------------------------NY-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------N----------- FPMLN -----------------L----------------GN--------------------------------------R-------------------E----------LCEYFW----ANMM-----HWV-----K--R------F------DVD GFRCDVSDK -------V--------------------------------------------------------------------PL---D--F--------------------WEE--A---R----------------------------------SRL---N----P--------------T-----R---------------------------------------------S-----D----------L-------- AMLAEGNR ----------------------------------------- 

EIQ01573.1_Opitutaceae_bacterium_TAV1                                            -----------------------------------------------------------------------------------------------------------------------------L----------------------G------------------------------------------------------------------------------------------DW-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------N----------- FPALN -----------------F----------------RS--------------------------------------P-------------------R----------LRDYLI----NNLC-----HWV-----R--T------A------DVD GFRCDVSFG -------V--------------------------------------------------------------------PL---D--F--------------------WEQ--A---R----------------------------------AAL---D----T--------------L-----R---------------------------------------------P-----D----------L-------- ILLAESEV ----------------------------------------- 

PYV47674.1_Acidobacteriota_bacterium                                             -----------------------------------------------------------------------------------------------------------------------------R----------------------G------------------------------------------------------------------------------------------FW-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------P----------- QPLPD -----------------F----------------GK--------------------------------------P-------------------E----------VRKYLA----DSLV-----HWA-----R--D------F------DID GFRCDVGGG -------I--------------------------------------------------------------------PE---S--F--------------------WVE--A---R----------------------------------KAL---D----K--------------V-----R---------------------------------------------P-----E----------I-------- ILLSESDR ----------------------------------------- 

GH13_38_HYPO_ABQ05620.1_Flavobacterium_johnsoniae                                -------------------------------------------------------------------------------------------------------------------EYK-R-----D----------------------N------------------------------------------------------------------------------------------NFY------------------------------------------------------------------------------------------------------------------------------------------YIPNSHFEIPE---GDIPLNGEKNALVDGVFDENPAKWTGNGSRKVKPDQNDWYETVKVNYGVRPDGTKDFPE----------- LPAGF ---DQKSYKEHFAFWQDK----------------DV--------------------------------------P-------------------D----------SWKKFK----SIAL-----YWT-----A--K-------------GVD GFRYDMAEM -------V--------------------------------------------------------------------P---YE--F--------------------WSY--M---N----------------------------------SAV---K----M--------------K-----N---------------------------------------------P-----D----------A-------- FLLAEVYN ----------------------------------------- 

GH13_38_AGLU_ABD79820.1_Saccharophagus_degradans                                 -------------------------------------------------------------------------------------------------------------------EYA-R-----D----------------------N------------------------------------------------------------------------------------------NFY------------------------------------------------------------------------------------------------------------------------------------------YVVGEPFKVPLAENGYKPLGGEAHPLSDGEFDENPAKWTGNGSRLAQPKADDWYETVKINYGVRPDGSKDFPE----------- LPEDY ---RYKNAEAHYQFWQGK----------------SV--------------------------------------P-------------------S----------SWVKFR----QIAE-----FWI-----E--K-------------GVD GFRYDMAEM -------V--------------------------------------------------------------------P---VE--F--------------------WSY--L---N----------------------------------AHI---K----H--------------Q-----R---------------------------------------------A-----D----------F-------- FLLAEIYN ----------------------------------------- 

GH13_38_AGLU_ALJ62728.1_Bacteroides_cellulosilyticus                             -------------------------------------------------------------------------------------------------------------------AFS-P-----Y----------------------N------------------------------------------------------------------------------------------NFY------------------------------------------------------------------------------------------------------------------------------------------YIPQSELHGQFD------MKG----SATEPYKECPAKATGNNRFDAYPNITDWYETVKLNYGVDYQNGGTC------------- ----- ---------------HFN----------------PT--------------------------------------P-------------------D----------TWTKML----DILL-----FWA-----D--K-------------NID GFRCDMAEM -------V--------------------------------------------------------------------P---VE--F--------------------WEW--V---I----------------------------------PQV---K----E--------------K-----H---------------------------------------------P-----D----------L-------- LFIAEVYN ----------------------------------------- 

WP_049993719.1_Halapricum_salinum                                                ------------------------------------------------------------------------------------------------------------------------PAPTGF----------------------S------------------------------------------------------------------------------------------GLR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------V----------- MPEWN -----------------Y----------------NN--------------------------------------V-------------------A----------AREHIL----ATAD-----FLS-----N---------D-----VGID AFRCDIAYG -------V--------------------------------------------------------------------PH---S--F--------------------WKE--V---R----------------------------------DVV---R----S--------------N-----D---------------------------------------------S-----D----------F-------- MMLDETIP ----------------------------------------- 

QCC51754.1_Halapricum_salinum                                                    ------------------------------------------------------------------------------------------------------------------------PAETGF----------------------A------------------------------------------------------------------------------------------GLR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------V----------- MPNIN -----------------Y----------------SN--------------------------------------V-------------------A----------MREHIL----AAAD-----FLS-----G---------E-----VGVD AFRCDIAYG -------V--------------------------------------------------------------------PH---S--I--------------------WKE--I---R----------------------------------NVV---R----A--------------N-----D---------------------------------------------S-----E----------F-------- MLLDETIP ----------------------------------------- 

MUV89328.1_Halapricum_sp_CBA1109                                                 ------------------------------------------------------------------------------------------------------------------------PAATGF----------------------A------------------------------------------------------------------------------------------GLR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------V----------- MPQWN -----------------Y----------------GN--------------------------------------V-------------------A----------LREHIL----AAAE-----YW------A---------D-----MGVD AFRCDIAYG -------V--------------------------------------------------------------------PN---S--F--------------------WKE--V---R----------------------------------EAV---R----A--------------K-----N---------------------------------------------S-----E----------F-------- MLLDETIP ----------------------------------------- 

WP_138006871.1_Halalkalirubrum_salinum                                           ------------------------------------------------------------------------------------------------------------------------PHATGF----------------------W------------------------------------------------------------------------------------------NLQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------L----------- HPNFN -----------------F----------------DN--------------------------------------V-------------------A----------VREYML----AFAD-----FWA-----G---------E-----IGVD AFRCDIAWG -------V--------------------------------------------------------------------PH---S--F--------------------WKE--F---R----------------------------------EVV---R----A--------------A-----D---------------------------------------------S-----E----------F-------- MLLDEAIP ----------------------------------------- 

MUV89327.1_Halapricum_sp_CBA1109                                                 ------------------------------------------------------------------------------------------------------------------------PAAKGF----------------------F------------------------------------------------------------------------------------------GLR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------L----------- QPNWD -----------------F----------------SN--------------------------------------I-------------------A----------LREHLL----KAGL-----FW------A---------D-----KGVD AFRCDIAWG -------V--------------------------------------------------------------------PH---S--F--------------------WRE--F---R----------------------------------DVV---K----A--------------K-----D---------------------------------------------P-----E----------I-------- MLLDETIP ----------------------------------------- 

QSG09447.1_Halapricum_desulfuricans                                              ------------------------------------------------------------------------------------------------------------------------PAQTSF----------------------F------------------------------------------------------------------------------------------NVR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------L----------- QPNLN -----------------Y----------------GN--------------------------------------V-------------------A----------LREHIL----AAVD-----FWS-----E---------Y-------VD AFRCDIAWG -------V--------------------------------------------------------------------PH---S--F--------------------WKE--A---R----------------------------------RLT---R----Q--------------K-----D---------------------------------------------A-----E----------F-------- MWLDESIP ----------------------------------------- 

WP_256393162.1_Natronoarchaeum_rubrum                                            ------------------------------------------------------------------------------------------------------------------------PGNTGF----------------------W------------------------------------------------------------------------------------------GLR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------L----------- QPNWN -----------------F----------------DN--------------------------------------M-------------------A----------LREHML----AVAD-----FWS-----G---------E-----VGVD GFRCDIAWG -------T--------------------------------------------------------------------PH---S--F--------------------WKE--V---R----------------------------------DLV---R----S--------------N-----N---------------------------------------------S-----E----------F-------- LMLDESIP ----------------------------------------- 

QSG01523.1_Natranaeroarchaeum_sulfidigenes                                       ------------------------------------------------------------------------------------------------------------------------PRVTGF----------------------Y------------------------------------------------------------------------------------------DHL------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------H----------- MPNWN -----------------Y----------------DN--------------------------------------L-------------------A----------VREHML----AVAD-----FWS-----G---------E-----IGVD GFRCDIAWG -------V--------------------------------------------------------------------PH---D--F--------------------WKD--V---R----------------------------------EVV---R----A--------------N-----N---------------------------------------------S-----E----------F-------- LMLDETIP ----------------------------------------- 

MDG5757732.1_Natronococcus_sp_A-GB1                                              ------------------------------------------------------------------------------------------------------------------------PRPTGF----------------------W------------------------------------------------------------------------------------------DLM------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------V----------- MPNWN -----------------Y----------------EN--------------------------------------L-------------------A----------VREYML----AFAE-----FWV-----D---------E-----IGVD GLRCDIAWG -------V--------------------------------------------------------------------PH---S--F--------------------WKE--F---R----------------------------------EVV---H----A--------------H-----D---------------------------------------------S-----D----------V-------- LLFDESIP ----------------------------------------- 

QSG01730.1_Natranaeroarchaeum_sulfidigenes                                       ------------------------------------------------------------------------------------------------------------------------PRVTGF----------------------A------------------------------------------------------------------------------------------DLQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------V----------- MPNLN -----------------F----------------DN--------------------------------------V-------------------A----------LREYML----AVAD-----FWS-----R---------E-----VGVD GFRADIAYG -------V--------------------------------------------------------------------PH---D--V--------------------WKE--I---R----------------------------------EIV---R----A--------------N-----D---------------------------------------------S-----E----------F-------- LMFDESIP ----------------------------------------- 

WP_254808009.1_Natronosalvus_amylolyticus                                        ------------------------------------------------------------------------------------------------------------------------PRPTGF----------------------A------------------------------------------------------------------------------------------DLQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------V----------- MPNLN -----------------F----------------ES--------------------------------------L-------------------S----------LREYIM----GVAD-----FWS-----R---------PQSAGGMGVD GFRADIAYG -------V--------------------------------------------------------------------PK---S--V--------------------WKE--I---R----------------------------------EIG---R----Y--------------N-----N---------------------------------------------E-----E----------F-------- LMFDETIP ----------------------------------------- 

WP_256307440.1_Halobellus_litoreus                                               ------------------------------------------------------------------------------------------------------------------------PRSTGF----------------------A------------------------------------------------------------------------------------------GSR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------W----------- MPNWN -----------------Y----------------EN--------------------------------------V-------------------T----------VREYVL----TVAD-----FWS-----R---------E-----VGVD GFRCDIAFG -------V--------------------------------------------------------------------QH---S--F--------------------WKE--L---R----------------------------------ELV---K----A--------------N-----D---------------------------------------------G-----E----------F-------- LLLDEAIP ----------------------------------------- 

QSG04317.1_Natranaeroarchaeum_sulfidigenes                                       ------------------------------------------------------------------------------------------------------------------------PANTGF----------------------F------------------------------------------------------------------------------------------GLR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------V----------- MPNFN -----------------F----------------DN--------------------------------------V-------------------A----------VREHML----AFAD-----FWS-----G---------E-----VGVD GFRCDIAWG -------V--------------------------------------------------------------------PI---S--M--------------------WKD--I---R----------------------------------EIV---R----E--------------N-----D---------------------------------------------E-----E----------F-------- LMLDETIP ----------------------------------------- 

QCC50410.1_Halapricum_salinum                                                    ------------------------------------------------------------------------------------------------------------------------GTPNNY----------------------F------------------------------------------------------------------------------------------GWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- LMNIN -----------------Y----------------QD--------------------------------------V-------------------A----------MREHVL----SVVD-----YWA-----D---------I-------VD GFRCDIAYG -------V--------------------------------------------------------------------TH---D--F--------------------WKE--V---R----------------------------------QLV---R----A--------------K-----D---------------------------------------------S-----D----------V-------- FLLDEAIP ----------------------------------------- 

WP_254279402.1_Halomicroarcula_marina                                            ------------------------------------------------------------------------------------------------------------------------GDVDAY----------------------F------------------------------------------------------------------------------------------GWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------S----------- LKNLD -----------------Y----------------GN--------------------------------------P-------------------A----------VREHLL----AVVD-----QWA-----P---------I-------VD GFRCDVAYG -------V--------------------------------------------------------------------PH---G--F--------------------WKE--V---R----------------------------------ERV---R----A--------------V-----D---------------------------------------------T-----D----------F-------- LMLDETIP ----------------------------------------- 

ELY98223.1_Natrialba_chahannaoensis                                              ------------------------------------------------------------------------------------------------------------------------RDADTY----------------------F------------------------------------------------------------------------------------------GWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------- IPNLD -----------------H----------------SN--------------------------------------P-------------------A----------VRAYLL----DVID-----FWA-----P---------L-------VD GFRTDVAWG -------V--------------------------------------------------------------------PL---G--F--------------------WTE--V---A----------------------------------DRL---R----R--------------Y-----D---------------------------------------------A-----K----------F-------- FLLDETIP ----------------------------------------- 

WP_256392141.1_Natronoarchaeum_rubrum                                            ------------------------------------------------------------------------------------------------------------------------RDADTY----------------------F------------------------------------------------------------------------------------------GWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------A----------- IPNLN -----------------H----------------EN--------------------------------------P-------------------E----------VRQFLL----DVVD-----FWV-----E---------K-------VD GFRCDVAWG -------V--------------------------------------------------------------------PM---S--F--------------------WKE--I---Y----------------------------------DRI---K----S--------------H-----D---------------------------------------------S-----E----------F-------- YLLDESWP ----------------------------------------- 

SNZ15029.1_Natronoarchaeum_philippinense                                         ------------------------------------------------------------------------------------------------------------------------LVPDTY----------------------F------------------------------------------------------------------------------------------GWS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------N----------- IPNLN -----------------Y----------------EN--------------------------------------P-------------------E----------VREFVL----SIVD-----FWV-----D---------K-------VD GFRCDVAWG -------V--------------------------------------------------------------------QH---S--F--------------------WKE--V---Y----------------------------------DRV---Q----S--------------V-----D---------------------------------------------E-----D----------F-------- LMLDESVP ----------------------------------------- 

RKD95873.1_Halopiger_aswanensis                                                  ------------------------------------------------------------------------------------------------------------------------LEAEFY----------------------F------------------------------------------------------------------------------------------GWA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- IPNLN -----------------Y----------------NE--------------------------------------P-------------------E----------VREYLL----EVID-----FWA-----E---------R-------VD GIRADVAWG -------V--------------------------------------------------------------------PK---G--F--------------------WQE--V---Y----------------------------------DRL---E----R--------------H-----D---------------------------------------------P-----E----------F-------- LMLDETMP ----------------------------------------- 

WP_256390983.1_Natronoarchaeum_rubrum                                            ------------------------------------------------------------------------------------------------------------------------GEVGDY----------------------Y------------------------------------------------------------------------------------------GWG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- LANLN -----------------Y----------------NN--------------------------------------T-------------------A----------VRRWAL----DVVD-----QWA-----G---------I-------VD GFRCDVAWG -------V--------------------------------------------------------------------QH---S--M--------------------WKE--L---S----------------------------------ERV---R----R--------------E-----H---------------------------------------------STYDGER----------M-------- LMLDESLP ----------------------------------------- 

*QIB80089.1_AAMY_Haloferax_alexandrinus                                          ------------------------------------------------------------------------------------------------------------------------GEPGTY----------------------F------------------------------------------------------------------------------------------DWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Y----------- IANFD -----------------H----------------RN--------------------------------------L-------------------E----------VRRYLL----DAVD-----MWA-----E---------V-------VD GFRCDMAWA -------V--------------------------------------------------------------------PD---T--F--------------------WQE--I---R----------------------------------DRV---K----A--------------K-----D---------------------------------------------P-----E----------F-------- LLLDETIP ----------------------------------------- 

ELZ98706.1_Haloferax_mucosum                                                     ------------------------------------------------------------------------------------------------------------------------GEPGTY----------------------F------------------------------------------------------------------------------------------DWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Y----------- IANFD -----------------H----------------RN--------------------------------------L-------------------D----------VRRYLL----DAVD-----MWA-----E---------I-------VD GFRCDMAWA -------V--------------------------------------------------------------------PD---T--F--------------------WQE--I---R----------------------------------ERV---K----S--------------K-----D---------------------------------------------S-----E----------F-------- LLLDETIP ----------------------------------------- 

ELZ35579.1_Halorubrum_tebenquichense                                             ------------------------------------------------------------------------------------------------------------------------GEPGTY----------------------F------------------------------------------------------------------------------------------DWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------L----------- IANLN -----------------H----------------AN--------------------------------------L-------------------D----------VRRFLL----DVID-----EWA-----P---------L-------VD GFRCDMAWA -------V--------------------------------------------------------------------PD---S--F--------------------WRE--L---R----------------------------------DRV---K----D--------------I-----D---------------------------------------------R-----E----------F-------- LLMDETIP ----------------------------------------- 

WP_267643473.1_Haloarchaeobius_amylolyticus                                      -------------------------------------------------------------------------------------------------------------------------NPGTY----------------------F------------------------------------------------------------------------------------------EWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Y----------- IANFD -----------------Y----------------TN--------------------------------------L-------------------E----------VRRHLL----DVVD-----QWA-----E---------V-------VD GFRCDMAWA -------V--------------------------------------------------------------------PR---P--F--------------------WQE--I---R----------------------------------DRV---K----S--------------K-----D---------------------------------------------S-----D----------F-------- LLLDETIP ----------------------------------------- 

AWB27109.1_Halococcoides_cellulosivorans                                         ------------------------------------------------------------------------------------------------------------------------GEPETY----------------------F------------------------------------------------------------------------------------------DWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Y----------- IANVD -----------------F----------------SK--------------------------------------L-------------------R----------VRRHML----DAVD-----EWA-----P---------L-------VD GFRIDMAWA -------V--------------------------------------------------------------------PD---S--F--------------------WKE--V---H----------------------------------DRV---K----A--------------L-----D---------------------------------------------A-----E----------F-------- LLLDETIP ----------------------------------------- 

PSQ08025.1_Halobacteriales_archaeon_QS_6_71_20                                   ------------------------------------------------------------------------------------------------------------------------GEPGTY----------------------F------------------------------------------------------------------------------------------DWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------L----------- IANFE -----------------F----------------AS--------------------------------------L-------------------A----------VRRHLL----DVVD-----EWA-----P---------L-------VD GFRCDMAWA -------V--------------------------------------------------------------------PN---G--F--------------------WME--V---H----------------------------------DRV---K----A--------------A-----D---------------------------------------------S-----E----------F-------- LLLDETIP ----------------------------------------- 

*BAM75337.1_AAMY_Haloarcula_japonica                                             ------------------------------------------------------------------------------------------------------------------------TEPETY----------------------F------------------------------------------------------------------------------------------EWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------H----------- IANFN -----------------F----------------DH--------------------------------------L-------------------P----------VRRHLL----DAVA-----QWA-----D---------L-------VD GFRCDMAWA -------V--------------------------------------------------------------------PN---G--F--------------------WRE--I---H----------------------------------DYC---K----D--------------R-----D---------------------------------------------S-----E----------F-------- LLLDETIP ----------------------------------------- 

QSG15657.1_Halapricum_desulfuricans                                              ------------------------------------------------------------------------------------------------------------------------DVPDTY----------------------F------------------------------------------------------------------------------------------DWP------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Y----------- IANFN -----------------Y----------------DN--------------------------------------L-------------------E----------VRRHLL----DAVE-----KWA-----E---------Y-------VD GFRCDMAWA -------V--------------------------------------------------------------------PR---P--F--------------------WQE--I---R----------------------------------DLT---K----S--------------K-----D---------------------------------------------S-----E----------F-------- LLMDETIP ----------------------------------------- 

WP_254808560.1_Natronosalvus_amylolyticus                                        ------------------------------------------------------------------------------------------------------------------------NEPATY----------------------F------------------------------------------------------------------------------------------EWP------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Y----------- IANLN -----------------H----------------AN--------------------------------------L-------------------E----------VRRHLL----DVVD-----EWA-----P---------L-------VD GFRCDMAWA -------V--------------------------------------------------------------------SR---P--F--------------------WQE--I---H----------------------------------DRV---K----A--------------H-----D---------------------------------------------E-----T----------F-------- LLLDETIP ----------------------------------------- 

ESS08848.1_uncultured_archaeon_A07HN63                                           ------------------------------------------------------------------------------------------------------------------------GAPEFY----------------------F------------------------------------------------------------------------------------------NWQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------R----------- IPNLN -----------------Y----------------GS--------------------------------------L-------------------A----------VREWML----DVVD-----EWA-----G---------L-------VD GFRCDIAWG -------V--------------------------------------------------------------------PH---S--F--------------------WKE--V---R----------------------------------ERV---P----D------------------------------------------------------------------------D----------F-------- LMLDETIP ----------------------------------------- 

WP_227229223.1_Salinirubrum_litoreum                                             ------------------------------------------------------------------------------------------------------------------------GAPDFY----------------------F------------------------------------------------------------------------------------------NWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------R----------- IPNVN -----------------Y----------------DS--------------------------------------L-------------------A----------VRAWML----AVID-----EWA-----A---------V-------VD GFRCDVAWG -------V--------------------------------------------------------------------PH---G--F--------------------WKE--V---A----------------------------------DRL---P----D------------------------------------------------------------------------D----------F-------- LLLDETIP ----------------------------------------- 

MXR40679.1_Halobaculum_saliterrae                                                ------------------------------------------------------------------------------------------------------------------------GTPSFR----------------------F------------------------------------------------------------------------------------------NWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------R----------- IPDLN -----------------Y----------------DS--------------------------------------P-------------------T----------VRAWML----SVVD-----EWA-----D---------V-------VD GFRCDVAWG -------V--------------------------------------------------------------------PH---G--F--------------------WKE--V---A----------------------------------ERL---R----R--------------R-----S---------------------------------------------P-----E----------F-------- LLLDETIP ----------------------------------------- 

ELZ34269.1_Halorubrum_terrestre                                                  ------------------------------------------------------------------------------------------------------------------------AAPDYY----------------------F------------------------------------------------------------------------------------------EWG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------R----------- IPNLN -----------------Y----------------DS--------------------------------------P-------------------T----------VREWLL----DVID-----EWA-----G---------V-------VD GFRADVAWG -------V--------------------------------------------------------------------PH---G--F--------------------WKE--V---A----------------------------------DRV---P----E------------------------------------------------------------------------D----------V-------- LLLDETLP ----------------------------------------- 

WP_252700766.1_Natronosalvus_vescus                                              ------------------------------------------------------------------------------------------------------------------------EVAQYY----------------------F------------------------------------------------------------------------------------------NWH------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------- IPNVN -----------------Y----------------DS--------------------------------------L-------------------S----------ARAFML----EVID-----EWA-----D---------V-------VD GYRCDVAWG -------V--------------------------------------------------------------------PH---G--F--------------------WKE--V---S----------------------------------DRL---N----A--------------R-----D---------------------------------------------S-----E----------F-------- LLLDETIP ----------------------------------------- 

SNZ12752.1_Natronoarchaeum_philippinense                                         ------------------------------------------------------------------------------------------------------------------------GEPAHY----------------------F------------------------------------------------------------------------------------------NWR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------S----------- IPNLN -----------------Y----------------DS--------------------------------------L-------------------A----------VREHLL----DVVD-----FWA-----E---------K-------VD GFRCDVAWG -------V--------------------------------------------------------------------PH---G--F--------------------WKE--V---R----------------------------------SRT---K----A--------------G-----D---------------------------------------------E-----D----------F-------- FLLDESIP ----------------------------------------- 

KTG11576.1_Haloprofundus_marisrubri                                              ------------------------------------------------------------------------------------------------------------------------KRAERY----------------------F------------------------------------------------------------------------------------------AWE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------R----------- IPNFN -----------------Y----------------GS--------------------------------------L-------------------A----------VRSHLL----DVVD-----EWA-----D---------V-------VD GFRCDVAWG -------V--------------------------------------------------------------------PH---G--F--------------------WKE--T---R----------------------------------ERV---N----E--------------S-----H---------------------------------------------P-----E----------F-------- GWLDETVP ----------------------------------------- 

WP_254272790.1_Halomicroarcula_marina                                            -------------------------------------------------------------------------------------------------------------------------A-QYY----------------------F------------------------------------------------------------------------------------------GWR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------- IPILD -----------------F----------------DN--------------------------------------P-------------------A----------VRSWVL----AIAE-----EWA-----D---------V-------VD GFRCDVAWG -------L--------------------------------------------------------------------PH---S--F--------------------WKE--F---R----------------------------------QRI---K----A--------------E-----H---------------------------------------------P-----D----------F-------- LLLAEAVP ----------------------------------------- 

QCC50471.1_Halapricum_salinum                                                    -------------------------------------------------------------------------------------------------------------------------TALTY----------------------A------------------------------------------------------------------------------------------YWQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------- IPVVD -----------------Y----------------DS--------------------------------------L-------------------A----------LRSWLL----AVID-----HWQ-----E---------V-------VD GFRCDVAWG -------V--------------------------------------------------------------------PR---S--F--------------------WKN--V---R----------------------------------DRV---K----A--------------R-----D---------------------------------------------E-----E----------F-------- LLLDETVP ----------------------------------------- 

GBD94596.1_bacterium_BMS3Abin05                                                  ------------------------------------------------------------------------------------------------------------------------FAYDYY----------------------N------------------------------------------------------------------------------------------DWD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------A----------- FPNLN -----------------Y----------------KN--------------------------------------P-------------------N----------VWHFML----KNAL-----FWA---------------K-----MEID GYRCDVAWG -------V--------------------------------------------------------------------PH---S--F--------------------WKA--F---R----------------------------------RTL---K----S--------------L-----N---------------------------------------------P-----D----------F-------- LLLDEVLP ----------------------------------------- 

OQX94954.1_candidate_division_KSB1_bacterium_4572_119                            ------------------------------------------------------------------------------------------------------------------------YCYEFH----------------------N------------------------------------------------------------------------------------------DWD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------T----------- LPNLN -----------------Y----------------EN--------------------------------------P-------------------N----------VRHYIL----KAAK-----FWA---------------N-----LGAD GFRCDVAWG -------V--------------------------------------------------------------------PH---D--F--------------------WKI--F---R----------------------------------REL---K----N--------------I-----N---------------------------------------------P-----D----------F-------- LLIDEVLP ----------------------------------------- 

APF20939.1_Caldithrix_abyssi                                                     ------------------------------------------------------------------------------------------------------------------------GTWGYH----------------------N------------------------------------------------------------------------------------------DWD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------T----------- LVNLN -----------------F----------------NN--------------------------------------P-------------------W----------VRHYIL----NSAL-----FWL-----N---------V------GVD GFRCDVAWA -------I--------------------------------------------------------------------PH---D--F--------------------WKQ--F---R----------------------------------RVV---K----E--------------V-----N---------------------------------------------P-----Q----------C-------- LLLNEVLP ----------------------------------------- 

GBE26813.1_bacterium_BMS3Bbin03                                                  ------------------------------------------------------------------------------------------------------------------------GSFYHL----------------------F------------------------------------------------------------------------------------------TWV------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- LPSIN -----------------F----------------NS--------------------------------------A-------------------Y----------NRRYLL----RMAK-----YWL-----E---------N-----FNID GYRCDVAWA -------V--------------------------------------------------------------------DQRRPG--Y--------------------WQE--W---R----------------------------------REL---K----A--------------I-----K---------------------------------------------P-----D----------L-------- FLLAEGDA ----------------------------------------- 

UCE20242.1_Gemmatimonadota_bacterium                                             ------------------------------------------------------------------------------------------------------------------------GLYTYY----------------------Y------------------------------------------------------------------------------------------DWT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------S----------- LPNLN -----------------Q----------------SD--------------------------------------E-------------------D----------ARDYFI----NMAK-----FYT-----D---------S-----LGID GFRCDVAWG -------I--------------------------------------------------------------------QDRYPD--Y--------------------WLE--W---R----------------------------------QAL---K----T--------------T-----R---------------------------------------------P-----D----------I-------- LCLAEAGA ----------------------------------------- 

GH13_3_GPMT_CCP44085.1_Mycobacterium_tuberculosis                                -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------A----YAENPPK---------------------------------------------------------------------KY--QDIY---- PLNFD -----------------N----------------DP--------------------------------------E-------------------G----------LYDEVL----RVVQ-----HWV--------NH------------GVK FFRVDNPHT -------K--------------------------------------------------------------------P---P--NF--------------------WAW--L---I----------------------------------AQV---K----T--------------V-----D---------------------------------------------P-----D----------V-------- LFLSEAFT ----------------------------------------- 

GH13_3_GPMT_EHI11807.1_Mycolicibacterium_thermoresistibile                       -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------A----YAENPPK---------------------------------------------------------------------KY--QDIY---- PLNFD -----------------N----------------DP--------------------------------------A-------------------G----------IYQEVL----RVVR-----FWI--------SH------------GVN IFRVDNPHT -------K--------------------------------------------------------------------P---P--NF--------------------WAW--L---I----------------------------------GQI---K----N--------------E-----N---------------------------------------------P-----D----------V-------- LFLSEAFT ----------------------------------------- 

GH13_3_GPMT_CAA04600.1_Streptomyces_coelicolor                                   -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------A----HAENPPK---------------------------------------------------------------------KY--QDIY---- PIAFD -----------------A----------------DP--------------------------------------D-------------------G----------LATETV----RILR-----HWM--------DH------------GVR IFRVDNPHT -------K--------------------------------------------------------------------P---V--AF--------------------WER--V---I----------------------------------ADI---N----G--------------T-----D---------------------------------------------P-----D----------V-------- IFLAEAFT ----------------------------------------- 

GH13_25_GDE_AAB41040.1_Homo_sapiens                                              VMGDD--------------------------------------------------------------------------------------------------------------PLR-N-----FAEPGS--------EVYLRRELIC-------------------------------------------------------------------------------------------WG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----SV----- KLRYG -----------------N------------KPEDC---------------------------------------P-------------------Y----------LWAHMK----KYTE-----ITA-----T--Y--------------FQ GVRLDNCHS -------T--------------------------------------------------------------------P---LH--V--------------------AEY--M---L----------------------------------DAA---R----N--------------L-----Q---------------------------------------------P-----N----------L-------- YVVAELFT ----------------------------------------- 

GH13_25_GDE_AAA16364.1_Oryctolagus_cuniculus                                     VMGDD--------------------------------------------------------------------------------------------------------------PLR-N-----FAEPGS--------DVYLRRELIC-------------------------------------------------------------------------------------------WG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----SV----- KLRYG -----------------T------------KPEDC---------------------------------------P-------------------Y----------LWAHMR----KYTE-----IIA-----T--Y--------------FQ GVRLDNCHS -------T--------------------------------------------------------------------P---LH--V--------------------AEY--M---L----------------------------------DAA---R----K--------------L-----Q---------------------------------------------P-----N----------L-------- YVVAELFT ----------------------------------------- 

GH13_25_GDE_CAG59721.1_Candida_glabrata                                          IWDGN--------------------------------------------------------------------------------------------------------------PLV-D-----FASSQS--------KAYLRREVIV-------------------------------------------------------------------------------------------WG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----CV----- KLRYG -----------------K------------GPSDS---------------------------------------P-------------------Y----------LWERMS----KYVE-----MNA-----R--I--------------FN GFRIDNCHS -------T--------------------------------------------------------------------P---LH--V--------------------GQY--F---L----------------------------------DVA---R----R--------------V-----N---------------------------------------------P-----N----------L-------- YVVAELFS ----------------------------------------- 

GH13_12_GDGE_AAN00098.1_Streptococcus_agalactiae                                 -------------------------------------------------------------------------------------------------------------------GS--P-----R----------------------E------------------------------------------------------------------------------------------SFG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ GGRLG -----------------T----------------TH--------------------------------------A-------------------M----------SRRVLV----DSIK-----YLT-----S--EF------------KVD GFRFDMMGD -------H--------------------------------------------------------------------DA---A--A--------------------IEL--A---Y----------------------------------KEA---K----A--------------I-----N---------------------------------------------P-----N----------M-------- IMIGEGWR ----------------------------------------- 

GH13_12_PUL_CAD32942.1_Streptococcus_pyogenes                                    -------------------------------------------------------------------------------------------------------------------GT--A-----R----------------------E------------------------------------------------------------------------------------------SFG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ GGRLG -----------------T----------------TH--------------------------------------A-------------------M----------SRRILV----DSIT-----YLT-----R--EF------------KVD GFRFDMMGD -------H--------------------------------------------------------------------DA---A--A--------------------IEQ--A---F----------------------------------KAA---K----A--------------I-----N---------------------------------------------P-----N----------T-------- IMIGEGWR ----------------------------------------- 

GH13_12_PUL_AAK74446.1_Streptococcus_pneumoniae                                  -------------------------------------------------------------------------------------------------------------------GT--P-----R----------------------T------------------------------------------------------------------------------------------SFG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ GGRLG -----------------T----------------TH--------------------------------------H-------------------M----------TKRLLI----DSIK-----YLV-----D--TY------------KVD GFRFDMMGD -------H--------------------------------------------------------------------DA---A--S--------------------IEE--A---Y----------------------------------KAA---R----A--------------L-----N---------------------------------------------P-----N----------L-------- IMLGEGWR ----------------------------------------- 

GH13_13_LDE_AAD04189.1_Hordeum_vulgare                                           -------------------------------------------------------------------------------------------------------------------G---Q-----I----------------------E------------------------------------------------------------------------------------------NSA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------A----------- MNNTA -----------------S----------------EH--------------------------------------F-------------------M----------VDRLIV----DDLL-----NWA-----V--NY------------KVD GFRFDLMGH -------I--------------------------------------------------------------------MK---R--T--------------------MV---T---K----------------------------------SAL---Q----S--------------L-----T---------------------------------------------T-----D-AHGVDGSK-I-------- YLYGEGWD ----------------------------------------- 

GH13_13_PUL_AAD11599.1_Zea_mays                                                  -------------------------------------------------------------------------------------------------------------------G---Q-----T----------------------E------------------------------------------------------------------------------------------NSA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------A----------- VNNTA -----------------S----------------EH--------------------------------------F-------------------M----------VDRLIV----DDLL-----NWA-----V--NY------------KVD GFRFDLMGH -------I--------------------------------------------------------------------MK---K--T--------------------MIR--A---K----------------------------------SAL---Q----S--------------L-----T---------------------------------------------I-----D-EHGVDGSK-I-------- YLYGEGWN ----------------------------------------- 

GH13_13_PUL_CAA36431.1_Klebsiella_pneumoniae                                     -------------------------------------------------------------------------------------------------------------------TG--S-----V----------------------E------------------------------------------------------------------------------------------SAT------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------C----------- CSDSA -----------------P----------------EH--------------------------------------R-------------------M----------FAKLIA----DSLA-----VWT-----T--DY------------KID GFRFDLMGY -------H--------------------------------------------------------------------PK---A--Q--------------------ILS--A---W----------------------------------ERI---K----A--------------L-----N---------------------------------------------P-----D----------I-------- YFFGEGWD ----------------------------------------- 

GH13_14_PUL_AEW23439.1_Anoxybacillus_sp_LM18-11                                  -------------------------------------------------------------------------------------------------------------------GY--P-----S----------------------N------------------------------------------------------------------------------------------GTG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------V----------- GNDLA -----------------S----------------ER--------------------------------------K-------------------M----------VKKFII----DSVT-----YWL-----K--EY------------GVD GFRFDLMGI -------L--------------------------------------------------------------------DI---D--T--------------------MND--V---R----------------------------------RAI---D----E--------------I-----D---------------------------------------------P-----T----------V-------- IILGEGWD ----------------------------------------- 

GH13_14_PUL_AJP16551.1_Paenibacillus_barengoltzii                                -------------------------------------------------------------------------------------------------------------------RT--F-----S----------------------D------------------------------------------------------------------------------------------GTF------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------C----------- GNECA -----------------S----------------ER--------------------------------------P-------------------I----------MRKYII----ESIL-----HWV-----R--EY------------HID GFRFDLMGM -------I--------------------------------------------------------------------DI---E--T--------------------MNE--I---R----------------------------------RRL---D----E--------------I-----D---------------------------------------------P-----T----------I-------- LTIGEGWM ----------------------------------------- 

GH13_14_PUL_O33840_Thermotoga_maritima                                           -------------------------------------------------------------------------------------------------------------------GA--Y-----L----------------------N------------------------------------------------------------------------------------------ESG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------C----------- GNVIA -----------------S----------------ER--------------------------------------P-------------------M----------MRKFIV----DTVT-----YWV-----K--EY------------HID GFRFDQMGL -------I--------------------------------------------------------------------DK---K--T--------------------MLE--V---E----------------------------------RAL---H----K--------------I-----D---------------------------------------------P-----T----------I-------- ILYGEPWG ----------------------------------------- 

GH13_11_ISA_AAP85534.1_Chlamydomonas_reinhardtii                                 -------------------------------------------------------------------------------------------------------------------E---Y-----Y----------------------N------------------------------------------------------------------------------------------YSG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------C----------- GNTLN -----------------C----------------NQ--------------------------------------P-------------------V----------VRQFIL----DCLK-----HWV-----T--EY------------HVD GFRFDLASI -------L--------------------------------------------------------------------TR---AHSA--------------------WHPQQYDQETGQRVAMSSGGAIVTAEGIMTDGAGVPTGYPLADPPLV---E----S--------------I-----S---------------------------------------------E-----D--PVL---RNT-------- KMIAEAWD ----------------------------------------- 

GH13_11_ISA_ALU30386.1_Sulfolobus_acidocaldarius                                 -------------------------------------------------------------------------------------------------------------------KRY-Y-----I----------------------D------------------------------------------------------------------------------------------FTG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------T----------- GNTLN -----------------L----------------SH--------------------------------------P-------------------R----------VLQLVL----DSLR-----YWV-----L--EM------------HVD GFRFDLASA -------L--------------------------------------------------------------------AR---QLYS--------------------VN---------------------------------------MLSTFF---V----A--------------I-----Q---------------------------------------------Q-----D--PILSQ---V-------- KLIAEPWD ----------------------------------------- 

GH13_11_ISA_AAA25854.1_Pseudomonas_amyloderamosa                                 -------------------------------------------------------------------------------------------------------------------Q-Y-F-----Y----------------------D------------------------------------------------------------------------------------------NTG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------I----------- GANFN -----------------T----------------YN--------------------------------------T-------------------V----------AQNLIV----DSLA-----YWA-----N--TM------------GVD GFRFDLASV -------L--------------------------------------------------------------------GN---SCLN--------------------GA---YTAS---APNCPNGGYNF-------DAADS----NVAINRIL---R----E--------------F-----T---------------------------------------------V-----R--PAAGGSG-L-------- DLFAEPWA ----------------------------------------- 

GH13_10_MOTH_AAY83363.1_Kocuria_rosea                                            -----------------------------------------------------------------------------------------------------------------------G-----S----------------------S------------------------------------------------------------------------------------------TW------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- GDLIN LDG--------------W----------------GS--------------------------------------D-------------------G----------VRDYIL----DNVE-----MWL-----R--DY------------HVD GFRLDAVHA -------L--------------------------------------------------------------------QD---HRAV--------------------HIL----------------------------------------EEI----A----E--------------L-----V---------------------------------------------E-----R--VGVETGKPL-------- FTVAESDL ----------------------------------------- 

GH13_10_MOTH_BAA11010.1_Saccharolobus_solfataricus                               -----------------------------------------------------------------------------------------------------------------------Y-----K----------------------T------------------------------------------------------------------------------------------PW------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- GLTFN FDD--------------A----------------ES--------------------------------------D-------------------E----------VRKFIL----ENVE-----YWI-----K--EY------------NVD GFRLDAVHA -------I--------------------------------------------------------------------ID---TSPK--------------------HIL----------------------------------------EEI----A----D--------------V-----V---------------------------------------------H-----K--YN------R-------- IVIAESDL ----------------------------------------- 

GH13_10_MOTH_AAF10042.1_Deinococcus_radiodurans                                  -----------------------------------------------------------------------------------------------------------------------F-----S----------------------S------------------------------------------------------------------------------------------AW------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- GMGLD -----------------Y----------------AE--------------------------------------P-------------------H----------MRRYVT----GNAR-----MWL-----R--DY------------HFD GLRLDATPY -------M--------------------------------------------------------------------TD---DSET--------------------HIL----------------------------------------TELAQEIH----E--------------L-----G---------------------------------------------G-----T----------H-------- LLLAEDHR ----------------------------------------- 

GH13_47_HYPO_CCG52206.1_Flavobacterium_indicum                                   -----------------------------------------------------------------------------------------------------------------------A-----K----------------------H------------------------------------------------------------------------------------------SY-----------------------------SV------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ GEDFN -----------------H----------------SS--------------------------------------N-------------------Y----------TKDYVK----RTVK-----HWI-----T--EF------------KID GFRWDLTKG -------F--------------------------------------------------------------------T---QNCTAGDDACTNAYQADRV------AVL----------------------------------------KEYADYTW----S--------------L-----D---------------------------------------------N-----D----------H-------- YVIFEHLG ----------------------------------------- 

GH13_47_HYPO_WP_100263035.1_Phocaeicola_vulgatus                                 -----------------------------------------------------------------------------------------------------------------------A-----P----------------------H------------------------------------------------------------------------------------------PY-----------------------------SV------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ FHDFN -----------------H----------------ES--------------------------------------P-------------------L----------VRKFVK----RNLQ-----FLL-----N--EY------------HID GFRFDLTKG -------F--------------------------------------------------------------------T---QAASTES-SA-SNYDKSRI------EIL----------------------------------------KDYHAAIK----E--------------V-----K---------------------------------------------P-----E----------A-------- YVILEHFC ----------------------------------------- 

GH13_47_AAMY_ALJ48408.1_Bacteroides_ovatus                                       -----------------------------------------------------------------------------------------------------------------------T-----P----------------------H------------------------------------------------------------------------------------------QK-----------------------------YVFS---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- PDDFN -----------------H----------------TS--------------------------------------E-------------------Q----------TKAFVK----RNLK-----YLL-----D--TY------------HID GFRFDFTKG -------F--------------------------------------------------------------------T---QKQTTGDDDL-AATDPARV------SVL----------------------------------------KEYYEAVK----A--------------V-----K---------------------------------------------E-----D----------A-------- MVTMEHFC ----------------------------------------- 

GH13_8_GBE_AAA58642.1_Homo_sapiens                                               -----------------------------------------------------------------------------------------------------------------------T-----H----------------------D------------------------------------------------------------------------------------------LW-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- SRLFA -----------------Y----------------SS--------------------------------------W-------------------E----------ILRFLL----SNIR-----WWL-----E--EY------------RFD GFRFDGVTS -------M--------------------------------------------------------------------LY---HHHG--------------------VGQ--G---FSGDYSEYFGLQVDEDALT----------YLMLANHLV---H----T--------------L-----C---------------------------------------------P-----D----------S-------- ITIAEDVS ----------------------------------------- 

GH13_8_GBE_BAA01616.1_Oryza_sativa                                               -----------------------------------------------------------------------------------------------------------------------Y-----H----------------------K------------------------------------------------------------------------------------------LW-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- SRLFN -----------------Y----------------AN--------------------------------------W-------------------E----------VLRFLL----SNLR-----YWM-----D--EF------------MFD GFRFDGVTS -------M--------------------------------------------------------------------LY---HHHG--------------------INK--G---FTGNYKEYFSLDTDVDAIV----------YMMLANHLM---H----K--------------L-----L---------------------------------------------P-----E----------A-------- TIVAEDVS ----------------------------------------- 

GH13_8_GBE_BAB69770.1_Aspergillus_oryzae                                         -----------------------------------------------------------------------------------------------------------------------R-----H----------------------E------------------------------------------------------------------------------------------LW-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------- SRLFN -----------------Y----------------GH--------------------------------------H-------------------E----------VLRFLL----SNLR-----FWM-----E--EY------------GFD GFRFDGVTS -------M--------------------------------------------------------------------LY---THHG--------------------IGT--G---FSGGYHEYFGSSVDEEGVM----------YLTLANEML---H----N--------------L-----Y---------------------------------------------P-----N----------C-------- ITVAEDVS ----------------------------------------- 

GH13_9_GBE_ACB51598.1_Crocosphaera_subtropica                                    -----------------------------------------------------------------------------------------------------------------------E-----H----------------------K------------------------------------------------------------------------------------------EWG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ TLVFN -----------------Y----------------GR--------------------------------------H-------------------E----------VRNFLV----ANVL-----FWF-----D--KY------------HVD GIRVDAVAS -------M--------------------------------------------------------------------LY---R--N--------------------YLR--K---EGEWIANEYGGDEHIEAVS----------FIREVNTLL---F----E--------------Y-----F---------------------------------------------P-----G----------I-------- LSIAEEST ----------------------------------------- 

GH13_9_GBE_AAA23872.1_Escherichia_coli                                           -----------------------------------------------------------------------------------------------------------------------Y-----H----------------------Q------------------------------------------------------------------------------------------DWN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ TLIYN -----------------Y----------------GR--------------------------------------R-------------------E----------VSNFLV----GNAL-----YWI-----E--RF------------GID ALRVDAVAS -------M--------------------------------------------------------------------IY---R--D--------------------YSR--K---EGEWIPNEFGGRENLEAIE----------FLRNTNRIL---G----E--------------Q-----V---------------------------------------------S-----G----------A-------- VTMAEEST ----------------------------------------- 

GH13_9_GBE_BAB69858.1_Rhodothermus_marinus                                       -----------------------------------------------------------------------------------------------------------------------Y-----H----------------------P------------------------------------------------------------------------------------------DWG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ TYVFD -----------------Y----------------NK--------------------------------------P-------------------G----------VRNFLI----SNAL-----FWL-----E--KY------------HVD GLRVDAVAS -------M--------------------------------------------------------------------LY---R--D--------------------YSR--K-----EWTPNIFGGRENLEAID----------FIKKFNETV---Y----L--------------H-----F---------------------------------------------P-----E----------A-------- MTIAEEST ----------------------------------------- 

GH13_24_AAMY_Q98942_Gallus_gallus                                                ------------------------------------------------------------------------------------------------------------------------GDMYQV----------------------R------------------------------------------------------------------------------------------DCK-----------------------------------------------------------------------------------------------------------------------------LS-----------------------------------------------------------------------------------S----------- LLDLA -----------------L----------------EK--------------------------------------D-------------------Y----------VRSTIA----AYMN-----HLI-----D---M------------GVA GFRIDAAKH -------M--------------------------------------------------------------------WP---G--D--------------------IRA--F---L----------------------------------DKL---H----D--------------L-----N---------------------------------------------T-----Q----------W-FSAGTKP FIYQEVID ----------------------------------------- 

GH13_24_AAMY_P04745_Homo_sapiens_saliva                                          ------------------------------------------------------------------------------------------------------------------------NDATQV----------------------R------------------------------------------------------------------------------------------DCR-----------------------------------------------------------------------------------------------------------------------------LS-----------------------------------------------------------------------------------G----------- LLDLA -----------------L----------------GK--------------------------------------D-------------------Y----------VRSKIA----EYMN-----HLI-----D---I------------GVA GFRIDASKH -------M--------------------------------------------------------------------WP---G--D--------------------IKA--I---L----------------------------------DKL---H----N--------------L-----N---------------------------------------------S-----N----------W-FPEGSKP FIYQEVID ----------------------------------------- 

GH13_24_AAMY_P00690_Sus_scrofa_pancreas                                          ------------------------------------------------------------------------------------------------------------------------NDPYQV----------------------R------------------------------------------------------------------------------------------DCQ-----------------------------------------------------------------------------------------------------------------------------LV-----------------------------------------------------------------------------------G----------- LLDLA -----------------L----------------EK--------------------------------------D-------------------Y----------VRSMIA----DYLN-----KLI-----D---I------------GVA GFRIDASKH -------M--------------------------------------------------------------------WP---G--D--------------------IKA--V---L----------------------------------DKL---H----N--------------L-----N---------------------------------------------T-----N----------W-FPAGSRP FIFQEVID ----------------------------------------- 

GH13_15_AAMY_P56634_Tenebrio_molitor                                             ------------------------------------------------------------------------------------------------------------------------QDADNV----------------------R------------------------------------------------------------------------------------------NCE-----------------------------------------------------------------------------------------------------------------------------LV-----------------------------------------------------------------------------------G----------- LRDLN -----------------Q----------------GS--------------------------------------D-------------------Y----------VRGVLI----DYMN-----HMI-----D---L------------GVA GFRVDAAKH -------M--------------------------------------------------------------------SP---G--D--------------------LSV--I---F----------------------------------SGL---K----N--------------L-----N---------------------------------------------T-----D----------YGFADGARP FIYQEVID ----------------------------------------- 

GH13_15_AAMY_Q26854_Tribolium_castaneum                                          ------------------------------------------------------------------------------------------------------------------------QDASNV----------------------R------------------------------------------------------------------------------------------NCE-----------------------------------------------------------------------------------------------------------------------------LV-----------------------------------------------------------------------------------G----------- LADLN -----------------Q----------------GS--------------------------------------D-------------------Y----------VRSKII----EYMN-----HLV-----D---L------------GVA GFRVDAAKH -------M--------------------------------------------------------------------WP---A--D--------------------LEA--I---Y----------------------------------GSL---K----N--------------L-----N---------------------------------------------T-----D----------HGFLLGQKP FIFQEVID ----------------------------------------- 

GH13_15_AAMY_P08144_Drosophila_melanogaster                                      ------------------------------------------------------------------------------------------------------------------------NDANEV----------------------R------------------------------------------------------------------------------------------NCE-----------------------------------------------------------------------------------------------------------------------------LV-----------------------------------------------------------------------------------G----------- LRDLN -----------------Q----------------GN--------------------------------------S-------------------Y----------VQDKVV----EFLD-----HLI-----D---L------------GVA GFRVDAAKH -------M--------------------------------------------------------------------WP---A--D--------------------LAV--I---Y----------------------------------GRL---K----N--------------L-----N---------------------------------------------T-----D----------HGFASGSKA YIVQEVID ----------------------------------------- 

GH13_32_AAMY_A0A0G2T4B5_Microbacterium_aurum_AmyA                                ------------------------------------------------------------------------------------------------------------------------KDRWVV----------------------Q------------------------------------------------------------------------------------------ECN-----------------------------------------------------------------------------------------------------------------------------LV-----------------------------------------------------------------------------------N----------- LSDLN -----------------T----------------GS--------------------------------------S-------------------S----------VQQKIA----DYLN-----KLI-----D---I------------GVK GFRFDAVKH -------I--------------------------------------------------------------------AS---A--D--------------------MNG--I---M----------------------------------SKV---K----N--------------R-----D---------------------------------------------------------------------QL YIVQEVIR ----------------------------------------- 

GH13_32_AAMY_P09794_Streptomyces_limosus                                         -----------------------------------------------------------------------------------------------------------------------GN-RANV----------------------Q------------------------------------------------------------------------------------------NCE-----------------------------------------------------------------------------------------------------------------------------LV-----------------------------------------------------------------------------------G----------- LADLD -----------------T----------------GE--------------------------------------S-------------------Y----------VRDRIA----AYLN-----DLL-----S---L------------GVD GFRIDAAKH -------M--------------------------------------------------------------------PA---A--D--------------------LTA--I---K----------------------------------AKV---G----N--------------G-----S---------------------------------------------T------------------------- YWKQEAIH ----------------------------------------- 

GH13_32_AAMY_P29957_Pseudoalteromonas_haloplanktis                               -----------------------------------------------------------------------------------------------------------------------GNDRYRV----------------------Q------------------------------------------------------------------------------------------NCE-----------------------------------------------------------------------------------------------------------------------------LV-----------------------------------------------------------------------------------G----------- LADLD -----------------T----------------AS--------------------------------------N-------------------Y----------VQNTIA----AYIN-----DLQ-----A---I------------GVK GFRFDASKH -------V--------------------------------------------------------------------AA---S--D--------------------IQS--L---M----------------------------------AKV---N-------------------G-----S----------------------------------------------------------------------P VVFQEVID ----------------------------------------- 

GH13_28_AAMY_Q45520_Bacillus_subtilis                                            ------------------------------------------------------------------------------------------------------------------------SDRWDV----------------------T------------------------------------------------------------------------------------------QNS-----------------------------------------------------------------------------------------------------------------------------LL-----------------------------------------------------------------------------------G----------- LYDWN -----------------T----------------QN--------------------------------------T-------------------Q----------VQSYLK----RFLE-----RAL-----N---D------------GAD GFRFDAAKH -------IE-------------------------------------------------------------------LP---D--D--------------------G----S---Y----------------------------------GSQ---F----W--------------P-----N----------------------------------------------------------------ITNTSAE FQYGEILQ ----------------------------------------- 

GH13_28_AAMY_A4ULJ3_Lactobacillus_amylovorus                                     ------------------------------------------------------------------------------------------------------------------------SDREDV----------------------T------------------------------------------------------------------------------------------QNS-----------------------------------------------------------------------------------------------------------------------------LL-----------------------------------------------------------------------------------G----------- LYDWN -----------------T----------------QN--------------------------------------S-------------------Q----------VQTYLK----NYLE-----RLI-----S---D------------GAS GFRYDAAKH -------IE-------------------------------------------------------------------LP---S--Q--------------------YDG--S---Y----------------------------------GSN---F----W--------------P-----N----------------------------------------------------------------ITDNGSE FQYGEVLQ ----------------------------------------- 

GH13_28_AAMY_P23671_Clostridium_acetobutylicum                                   ------------------------------------------------------------------------------------------------------------------------NNRQDV----------------------T------------------------------------------------------------------------------------------QEG------------------------------------------------------------------------------------------------------------------------------I-----------------------------------------------------------------------------------G----------- MPDLN -----------------T----------------QS--------------------------------------S-------------------A----------VQSKAI----TFLN-----QCV-----D---A------------GAT GFRFDAAKH -------IE-------------------------------------------------------------------TD---L--G--------------------LDANKS---W----------------------------------SGN---Y----W--------------E-----N---------------------------------------------V-----L----------GSLHNKSNL YIYGEVLQ ----------------------------------------- 

GH13_27_AAMY_AAA86836.1_Pseudomonas_sp_KFCC10818                                 ------------------------------------------------------------------------------------------------------------------------SNPGHV----------------------Q------------------------------------------------------------------------------------------YWR-----------------------------------------------------------------------------------------------------------------------------LCGGP----GDR-------------------------------------------------------------------------G----------- LPDLA -----------------A----------------ND--------------------------------------W-------------------V----------LEQ-QK----AYLR-----ALK-----Q---I------------GIS GFRIDAVKH -------M--------------------------------------------------------------------SQ---Y--H--------------------IDQ--V---F----------------------------------TP------------------------------------------------------------------------------------------------DIIADM HVFGEVIT ----------------------------------------- 

GH13_27_AAMY_AAA27591.1_Xanthomonas_campestris                                   ------------------------------------------------------------------------------------------------------------------------NDAFQV----------------------R------------------------------------------------------------------------------------------NYR-----------------------------------------------------------------------------------------------------------------------------ICGGG----SDP-------------------------------------------------------------------------G----------- LPDLL -----------------G----------------ND--------------------------------------W-------------------V----------VQQ-QR----AYLQ-----ALK-----G---L------------GVT GFRVDAAKH -------M--------------------------------------------------------------------TF---D--H--------------------LNR--V---F----------------------------------DA------------------------------------------------------------------------------------------------GIRSGV YVFGEVIT ----------------------------------------- 

GH13_27_AAMY_AAA21936.1_Aeromonas_hydrophila                                     ------------------------------------------------------------------------------------------------------------------------SDPGHV----------------------Q------------------------------------------------------------------------------------------YWR-----------------------------------------------------------------------------------------------------------------------------LCGGA----GDK-------------------------------------------------------------------------G----------- LPDLD -----------------P----------------NN--------------------------------------W-------------------V----------VSQ-QQ----AYLK-----ALK-----G---M------------GIK GFRVDAVKH -------M--------------------------------------------------------------------SD---Y--Q--------------------INA--V---F----------------------------------TP------------------------------------------------------------------------------------------------EIKQGM HVFGEVIT ----------------------------------------- 

GH13_43_HYPO_EFW93629.1_Haladaptatus_paucihalophilus                             ------------------------------------------------------------------------------------------------------------------------HQVEHG----------------------E------------------------------------------------------------------------------------------LLG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ LPDLA -----------------Q------------YESSTS--------------------------------------E-------------------Y----------VRGELM----NYME-----KIA--------SM------------GAD GYRYDAVKH -------V--------------------------------------------------------------------EE---K--Y--------------------WSD--Y---A----------------------------------NPK---A----D--------------D-----L---------------------------------------------G----------------M-------- SRIGEVYS -----------------------------------G----- 

GH13_43_HYPO_BAA05516.1_Natronococcus_sp_Ah-36                                   ------------------------------------------------------------------------------------------------------------------------GEEAEM------------------------------------------------------------------------------------------------YE-CD------------LLD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ LPSMD -----------------V----------------EH--------------------------------------S-------------------D----------VQKAHR----AYLE-----KIA--------DL------------GAD GLRIDAAAH -------V--------------------------------------------------------------------WP---W--Y--------------------FQE--Y---V----------------------------------NRW---A----D--------------E-----L---------------------------------------------G----------------L-------- WRVGEVWD -----------------------------------Q----- 

GH13_43_AAMY_CAI64586.1_Haloarcula_hispanica                                     ------------------------------------------------------------------------------------------------------------------------ESVEDD----------------------W------------------------------------------------------------------------------------------LVG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ LKDLK -----------------Q----------------ES--------------------------------------A-------------------Y----------VRGELQ----AYVQ-----KYA--------DL------------GVD GIRWDAAKH -------V--------------------------------------------------------------------PE---S--F--------------------FAD--Y---A----------------------------------NQW---A----D--------------D-----L---------------------------------------------------D----------L-------- WTVGEVLD -----------------------------------G----- 

GH13_6_AAMY_AAA32929.1_Hordeum_vulgare                                           -------------------------------------------------------------------------------------------------------------------L----DTG--A----------------------D-------------------------------------------------------------------------------------------FA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------A----------- APDID -----------------H----------------LN-------------DR-V-Q-------------------R-------------------E----------LKEWLL-------------WLK-----S--DL------------GFD AWRLDFARG -------Y--------------------------------------------------------------------SP---E--M--------------AKV---YID--G---T------------------------------------------------------------S---------------------------------------------------P----------------S-------- LAVAEVWD ------------------------------------NMAT- 

GH13_6_AAMY_AAA33885.1_Oryza_sativa                                              -------------------------------------------------------------------------------------------------------------------P----DTG--A----------------------D-------------------------------------------------------------------------------------------FA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------A----------- APDID -----------------H----------------LN-------------KR-V-Q-------------------R-------------------E----------LIGWLD-------------WLK-----M--DI------------GFD AWRLDFAKG -------Y--------------------------------------------------------------------SA---D--M--------------AKI---YID--A---T------------------------------------------------------------E---------------------------------------------------P----------------S-------- FAVAEIWT ------------------------------------SMAN- 

GH13_6_M6H_AII00648.1_Corallococcus_sp_EGB                                       -------------------------------------------------------------------------------------------------------------------A----DSG--E----------------------G-------------------------------------------------------------------------------------------YA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------A----------- ARDLD -----------------H----------------SQ-------------AN-V-R-------------------A-------------------D----------LKTWMN-------------SRL-----K--GV------------GFA GWRFDFVKG -------F--------------------------------------------------------------------AG---S--Y--------------VKE---YVA--A---T------------------------------------------------------------D---------------------------------------------------P----------------W-------- FCVGEFWP ----------------------------------------- 

GH13_7_AAMY_AAD54338.1_Pyrococcus_woesei                                         ------------------------------------------------------------------------------------------------------------------------D-E--G----------------------T-------------------------------------------------------------------------------------------FG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------- FPDIC -----------------H----------------HK-------------EW-D-Q-------------------Y-------------------W----------LWKSNE----SYAA-----YLR--------SI------------GFD GWRFDYVKG -------Y--------------------------------------------------------------------GA---W--V--------------VRD---WLN--W---W----------------------------------------------------------------------------------------------------------------G----------------G-------- WAVGEYWD ----------------------------------------- 

GH13_7_AAMY_AAC97877.1_Thermococcus_hydrothermalis                               ------------------------------------------------------------------------------------------------------------------------D-E--G----------------------T-------------------------------------------------------------------------------------------FG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------- YPDIC -----------------H----------------DK-------------SW-D-Q-------------------H-------------------W----------LWASNE----SYAA-----YLR--------SI------------GID AWRFDYVKG -------Y--------------------------------------------------------------------AP---W--V--------------VKN---WLN--R---W----------------------------------------------------------------------------------------------------------------G----------------G-------- WAVGEYWD ----------------------------------------- 

GH13_7_AAMY_AGD88873.1_Sinomicrobium_sp_5DNS001                                  ------------------------------------------------------------------------------------------------------------------------D-S--E-------------------A--L-------------------------------------------------------------------------------------------FF------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------E----------- EQDLC -----------------H----------------HQ-------------PR-V-Q-------------------E-------------------W----------LWKGEN----SVAR-----YYK-----N--TM------------KFD GWRFDYVKG -------F--------------------------------------------------------------------GA---W--V--------------VKA---WND--E---V----------------------------------------------------------------------------------------------------------------G----------------G-------- FSVGEYWD ----------------------------------------- 

GH13_5_AAMY_AWX66236.1_Alicyclobacillus_sp                                       ------------------------------------------------------------------------------------------------------------------------ENGN-Y----------------------D-------------------------------------------------------------------------------------------YL------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------M----------- GADID -----------------Y----------------DH-------------PD-V-Q-------------------T-------------------E----------VKNWGK-------------WFV-----N--TL------------NLD GVRLDAVKH -------I--------------------------------------------------------------------KF---D--Y--------------MSS---WLS--S---V----------------------------------KST---T----G--------------K-----S---------------------------------------------------N----------L-------- FAVGEYWN ----------------------------------------- 

GH13_5_AAMY_AAA22191.1_Bacillus_amyloliquefaciens                                ------------------------------------------------------------------------------------------------------------------------ENGN-Y----------------------D-------------------------------------------------------------------------------------------YL------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------M----------- YADVD -----------------Y----------------DH-------------PD-V-V-------------------A-------------------E----------TKKWGI-------------WYA-----N--EL------------SLD GFRIDAAKH -------I--------------------------------------------------------------------KF---S--F--------------LRD---WVQ--A---V----------------------------------RQA---T----G--------------K---------------------------------------------------------E----------M-------- FTVAEYWQ ----------------------------------------- 

GH13_5_AAMY_ACL70573.1_Halothermothrix_orenii                                    ------------------------------------------------------------------------------------------------------------------------W-D--E----------------------D-------------------------------------------------------------------------------------------YL------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------M----------- GADVD -----------------Y----------------EN-------------EA-V-Q-------------------N-------------------D----------VIDWGQ-------------WII-----N--NI------------DFD GFRLDAVKH -------I--------------------------------------------------------------------DY---R--F--------------IDK---WMS--A---V----------------------------------QNS---S----N--------------R---------------------------------------------------------D----------V-------- FFVGEAWV ----------------------------------------- 

GH13_1_AAMY_CAA31218.1_Aspergillus_oryzae                                        ------------------------------------------------------------------------------------------------------------------------TQVEDC----------------------W-------------------------------------------------------------------------------------------LG-----------------------------------------------------------------------------------------------------------------------------------------DNTV---------------------------------------------------------------------S----------- LPDLD -----------------T----------------TK--------------------------------------D-------------------V----------VKNEWY----DWVG-----SLV-----S--NY------------SID GLRIDTVKH -------V--------------------------------------------------------------------QK---D--F--------------------WPG--Y---N----------------------------------KAA---------------------------------------------------------------------------G----------------V-------- YCIGEVLD -----------------------------------G----- 

GH13_1_AAMY_ADD80242.1_Saccharomycopsis_fibuligera                               ------------------------------------------------------------------------------------------------------------------------AQVQSC----------------------W------------------------------------------------------------------------------------------E-G-----------------------------------------------------------------------------------------------------------------------------------------DSSV---------------------------------------------------------------------A----------- LPDLR -----------------T----------------ED--------------------------------------S-------------------D----------VASVFN----SWVK-----DFV-----G--NY------------SID GLRIDSAKH -------V--------------------------------------------------------------------DQ---G--F--------------------FPD--F---V----------------------------------SAS---------------------------------------------------------------------------G----------------V-------- YSVGEVFQ -----------------------------------G----- 

GH13_1_AAMY_AAO12212.1_Lipomyces_kononenkoae                                     ------------------------------------------------------------------------------------------------------------------------SSIEDC----------------------W------------------------------------------------------------------------------------------LVT-----------------------------------------------------------------------------------------------------------------------------------------EPAP---------------------------------------------------------------------A----------- LVDLK -----------------N----------------ED--------------------------------------Q-------------------V----------ILDALI----NSVV-----DLV-----E--TY------------DID GIRLDTARH -------V--------------------------------------------------------------------PK---P--S--------------------LAK--F---Q----------------------------------EKV---------------------------------------------------------------------------G----------------V-------- FVTGEALN -----------------------------------Q----- 

GH13_42_M6H_AOF40721.1_Microbacterium_aurum_AmyB                                 ------------------------------------------------------------------------------------------------------------------------SDAKDC----------------------W----------------------------------------------------------------------I-------------------HED------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ LADLN -----------------T----------------ES--------------------------------------A-------------------V----------VQDYLI----DTYN-----KYI--------DM------------GVD GFRIDTAVH -------I--------------------------------------------------------------------PR---V--M--------------------WNR--Y---F----------------------------------LPA---L----Q--------------E-----H----------------------------AVAVH------GEK-GK------D----------F-------- YVFGEVAQ -----------------------------------F----V 

GH13_42_AAMY_CAB06816.1_Streptomyces_lividans                                    ------------------------------------------------------------------------------------------------------------------------EDSRSC----------------------W----------------------------------------------------------------------L-------------------HED------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ LADFN -----------------T----------------EN--------------------------------------P-------------------Q----------VQNYLI----GAYD-----KYI--------DM------------GVD GFRVDTAVH -------I--------------------------------------------------------------------PR---T--T--------------------WNR--R---F----------------------------------LPA---I----Q--------------E-----R----------------------------VAQQH------GAEAAK------N----------F-------- FVFGEVAA -----------------------------------F----V 

GH13_42_HYPO_AAW03335.1_Cystobacter_fuscus                                       ------------------------------------------------------------------------------------------------------------------------EDSRSC----------------------W----------------------------------------------------------------------I-------------------HED------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ LADFN -----------------T----------------ES--------------------------------------T-------------------P----------VQNFLI----DVYN-----KYI--------DM------------GVD GFRIDTAVH -------I--------------------------------------------------------------------PR---V--T--------------------WNR--R---L----------------------------------LPA---A----Q--------------Q-----H----------------------------AQDKF------GAK-GK------D----------F-------- FMFGEVGS -----------------------------------F----V 

GH13_19_AAMY_CAA41740.1_Escherichia_coli                                         --------------------------------------------------------------------------------------------------------------------------WDKW----------------------W--------------------------------------------------------------GKNWIRTDIGDYDNPGFD----------DLT-----------------------------------------------------------------------------------------------------------------------------------------MSLA---------------------------------------------------------------------F----------- LPDIK -----------------T----------------ESTTASGLPVFYKNKMDTH---------------AKAIDGY-------------------T----------PRDYLT----HWLS-----QWV-----R--DY------------GID GFRVDTAKH -------V--------------------------------------------------------------------EL---P--A--------------------WQQ--L---K----------------------------------TEA---S----A--------------A-----L----------------------------REWKKANPDKAL--DDKP----------------F-------- WMTGEAWG -----------------------------------H----- 

GH13_19_M6H_BAA88434.1_Klebsiella_pneumoniae                                     --------------------------------------------------------------------------------------------------------------------------WEKW----------------------W--------------------------------------------------------------GKKWIRIDIGDYDNPGYD----------DLT-----------------------------------------------------------------------------------------------------------------------------------------MSLA---------------------------------------------------------------------F----------- LPDLK -----------------T----------------ESKEISGLPNFYSHKPDTA---------------AKAIPGY-------------------T----------PRDYLT----HWLS-----QWV-----R--DY------------GID GFRVDTAKH -------V--------------------------------------------------------------------EM---D--A--------------------WQQ--L---K----------------------------------TQA---T----A--------------A-----L----------------------------AEWKKANPDKAL--DAAP----------------F-------- WMTGEAWG -----------------------------------H----- 

GH13_19_M6H_BAB04132.1_Bacillus_halodurans                                       --------------------------------------------------------------------------------------------------------------------------WRHW----------------------W--------------------------------------------------------------G-PWIRAGIAGYESCGNS----------EIT-----------------------------------------------------------------------------------------------------------------------------------------MCLA---------------------------------------------------------------------G----------- LPDFR -----------------T----------------ELTHSVGLPPLLETKWNQERQGGYEDWIVPAANDLRRDLGV-------------------A----------PADYIV----KWLS-----AWV-----E--EF------------GID GFRVDTAKH -------V--------------------------------------------------------------------EL---S--R--------------------WQQ--L---K----------------------------------DAA---N----E--------------A-----L----------------------------WKWREENPEAPGANWTD------D----------F-------- WMVGEVWG -----------------------------------H----- 

GH13_41_AAMY_CBK91127.1_Eubacterium_rectale                                      --------------------------------------------------------------------------------------------------------------------------IKSD----------------------W------------------------------------------------------------------------------------------QSG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ LPDFA -----------------T----------------EK--------------------------------------A-------------------D----------VRAKLV----EWQT-----SWM-----K--DY------------GVD YFRVDTVKH -------V--------------------------------------------------------------------DS---T--T--------------------WAA--L---K----------------------------------NST---T----E--------------V-----N---------------------------------------------P-----S----------F-------- KMIGEYYG -----------------------------------A----- 

GH13_41_AAMY_CAJ20070.1_Roseburia_sp_A2-194                                      ------------------------------------------------------------------------------------------------------------------------SGDDKY----------------------S------------------------------------------------------------------------------------------LSD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ LPDFV -----------------T----------------EN--------------------------------------K-------------------A----------VTDQLV----AWQT-----EWM-----S--KY------------NID YYRVDTVKH -------V--------------------------------------------------------------------ET---T--T--------------------WAA--F---K----------------------------------NSL---T----K--------------V-----N---------------------------------------------P-----D----------F-------- KMIGEYSG -----------------------------------A----- 

GH13_41_AAMY_CAA39321.1_Micrococcus_sp_207                                       --------------------------------------------------------------------------------------------------------------------------VGTD----------------------E------------------------------------------------------------------------------------------VVG-----------------------------------------------------------------------------------------------------------------------------------------ELA----------------------------------------------------------------------G----------- LPDFI -----------------T----------------ED--------------------------------------P-------------------N----------VRKQII----DWQT-----DWI-----E--KATTENGN------TID YFRVDTVKH -------V--------------------------------------------------------------------ED---A--T--------------------WMQ--F---K----------------------------------NAL---T----E--------------K-----M---------------------------------------------P-----E----------F-------- KMIGEAWG -----------------------------------A----- 

GH13_2_CGT_CAH61550.1_Anaerobranca_gottschalkii                                  ------------------------------------------------------------------------------------------------------------------------EDSIYR----------------------N------------------------------------------------------------------------------------------LFD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ LAGLN -----------------L----------------NN--------------------------------------N-------------------F----------VDQYLR----DSIK-----FWL--------DL------------GVD GIRVDAVKH -------M--------------------------------------------------------------------PL---G--W--------------------QKS--F---V----------------------------------DTI---Y----N--------------H-----K---------------------------------------------P----------------V-------- FVFGEWYL -----------------------------------G----K 

GH13_2_CGT_CAA55023.1_Bacillus_circulans                                         ------------------------------------------------------------------------------------------------------------------------ENGIYK----------------------N------------------------------------------------------------------------------------------LYD------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ LADLN -----------------H----------------NN--------------------------------------S-------------------T----------VDVYLK----DAIK-----MWL--------DL------------GID GIRMDAVKH -------M--------------------------------------------------------------------PF---G--W--------------------QKS--F---M----------------------------------AAV---N----N--------------Y-----K---------------------------------------------P----------------V-------- FTFGEWFL -----------------------------------G----V 

GH13_2_MGAA_AAA22233.1_Geobacillus_stearothermophilus                            ------------------------------------------------------------------------------------------------------------------------YEAQWK----------------------N------------------------------------------------------------------------------------------FTD-----------------------------------------------------------------------------------------------------------------------------------------PAGF---------------------------------------------------------------------S----------- LADLS -----------------Q----------------EN--------------------------------------G-------------------T----------IAQYLT----DAAV-----QLV--------AH------------GAD GLRIDAVKH -------F--------------------------------------------------------------------NS---G--F--------------------SKS--L---A----------------------------------DKL---Y----Q--------------K-----K---------------------------------------------------D----------I-------- FLVGEWYG -----------------------------------D----D 

GH13_45_AAMY_AFI49455.1_Anoxybacillus_sp_SK3_4                                   ------------------------------------------------------------------------------------------------------------------------QEVENG----------------------W------------------------------------------------------------------------------------------LFG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ LPDLA -----------------Q----------------EN--------------------------------------P-------------------E----------VKTYLF----DVAK-----WWI-----Q--ET------------DID GYRLDTVKH -------V--------------------------------------------------------------------PK---W--F--------------------WDE--F---A----------------------------------KEV---K----S--------------V-----K---------------------------------------------Q-----D----------F-------- FLLGEVWH -----------------------------------D----D 

GH13_45_AAMY_AGT45938.1_Priestia_megaterium_BmaN1                                ------------------------------------------------------------------------------------------------------------------------ESGTDN----------------------E------------------------------------------------------------------------------------------VIK------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------A----------- LPHLN -----------------L----------------KE--------------------------------------S-------------------A----------VQKYLI----KNAA-----WWS-----K--QA------------DID GYYVKDIDQ -------V--------------------------------------------------------------------PS---A--F--------------------ISS--F---S----------------------------------KTL---K----S--------------M-----N---------------------------------------------P-----S----------F-------- LLIGEING -----------------------------------Q----P 

GH13_45_AAMY_AER68125.1_Bacillus_aquimaris                                       ------------------------------------------------------------------------------------------------------------------------ESLQNA----------------------W------------------------------------------------------------------------------------------LYG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ LPDLN -----------------T----------------EN--------------------------------------P-------------------E----------VREYLF----DAAK-----WWI-----K--ET------------DVD GYRLDTVRH -------V--------------------------------------------------------------------PQ---D--S--------------------WSD--F---S----------------------------------KEV---K----S--------------V-----K---------------------------------------------D-----D----------F-------- YLLGEVFD -----------------------------------R----D 

GH13_46_NPUL_AAO78809.1_Bacteroides_thetaiotaomicron                             -------------------------------------------------------------------------------------------------------------------------AIDGWF-T--L--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------T----------- MPDFN -----------------Q----------------RN--------------------------------------R-------------------H----------VATYLI----QSSI-----WWI-----E--YA------------GIN GIRQDTHPY -------A--------------------------D-----------------------------------------------FDM--------------------MAR--W---C----------------------------------KAVN--E----E--------------------Y---------------------------------------------P-----K----------F-------- NIVGETWL -----------------------------------G----- 

GH13_46_AAMY_ADF53136.1_Zunongwangia_profunda                                    -------------------------------------------------------------------------------------------------------------------------CVDGWF-T--G--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------T----------- MPDLN -----------------Q----------------SN--------------------------------------P-------------------L----------VLNYLI----QNAI-----WWI-----E--YS------------GLD GFRVDTYSY -------N--------------------------D-----------------------------------------------KEG--------------------IAK--W---T----------------------------------KAIM--D----E--------------------Y---------------------------------------------P-----Y----------F-------- NIVGEVWM -----------------------------------H----- 

GH13_46_CMD_CAD32957.1_Flavobacterium_sp_No_92                                   -------------------------------------------------------------------------------------------------------------------------FTKGWF-V--E--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------- MPDLN -----------------Q----------------TN--------------------------------------P-------------------L----------VANYLI----QNNI-----WWI-----E--YA------------GLS GLRIDTYGY -------S--------------------------D-----------------------------------------------GAF--------------------LTE--Y---T----------------------------------RRLM--A----E--------------------Y---------------------------------------------P-----R----------L-------- NMVGEEWS -----------------------------------T----- 

GH13_22_AGS_AAW44814.1_Cryptococcus_neoformans                                   --------------------------------------------------------------------------------------------------------------------KY-P-----D----------------------FNFTNTYNDSCVYPTFWLDDGTVYDP-------GKTGCYASDFDHYGDIEAFGVFPDWQRQLA-----------------------------KF------------------------------------------------------------------------------------------------------------------------------------------AS----------------------------------------------------------------------V----------- QDRLR -----------------E----------------WR--------------------------------------P-------------------E----------TAAKLK----RFGC-----LTI-----E--AL------------DID GIRIDKATQ -------V--------------------------------------------------------------------T---VD--F--------------------MAE--W---A----------------------------------NAT---R----E--------------CARQFNK---------------------------------------------D-----N----------F-------- FIPGEITG GDTFGALYIGRGRTPTLQPSNFTQAIE-LTQDQQQ------ 

GH13_22_AGS_Q9UUL4_Schizosaccharomyces_pombe                                     --------------------------------------------------------------------------------------------------------------------HY-T-----D----------------------FQLSNGSSYSCNAPTFWDVTGLPINNTEDLNSISEVMCLSGDFDHYGDVEAFGNHPPWWRQLS-----------------------------NF------------------------------------------------------------------------------------------------------------------------------------------AS----------------------------------------------------------------------V----------- QDRLR -----------------D----------------WD--------------------------------------P-------------------I----------VAKKLK----HLGC-----LAV-----K--ML------------DID GIRVDKATQ -------I--------------------------------------------------------------------T---AD--F--------------------LGD--W---S----------------------------------AYI---R----Q--------------CAREIGK---------------------------------------------E-----N----------F-------- FIPGEVTS GADFGSIYVGRGRQADQRPNNREIALQ-TGYNESK------ 

GH13_22_AGS_AAL28129.1_Neosartorya_fumigata                                      --------------------------------------------------------------------------------------------------------------------RY-V-----D----------------------FDIGNDYNSTCDYPRFWYEDGLPLPSEQA---DQLVGCYNSDFDQYGDIEAFGVFPDWQRQLA-----------------------------KF------------------------------------------------------------------------------------------------------------------------------------------AS----------------------------------------------------------------------V----------- QDRLR -----------------E----------------WI--------------------------------------P-------------------S----------VRERLI----RHSC-----III-----A--SL------------DID GFRYDKATQ -------A--------------------------------------------------------------------T---VD--A--------------------LGE--M---S----------------------------------MAY---R----E--------------CARAVGK---------------------------------------------N-----N----------F-------- FISGEITG GDYFGSIYLGRGRQQNQWLPDPSQGPKMTNESSAQ------ 

GH13_20_CMD_AAA92925.1_Bacillus_sp_I-5                                           -------------------------------------------------------------------------------------------------------------------PTY-D-----T----------------------F------------------------------------------------------------------------------------------AF-------------------------------------------------------------------------------------------------------------------------------------------EP----------------------------------------------------------------------L----------- MPKLN -----------------T----------------EH--------------------------------------P-------------------D----------VKEYLL----KAAE-----YWI-----R--ET------------GID GWRLDVANE -------V--------------------------------------------------------------------SH---Q--F--------------------WRE--F---R----------------------------------RVV---K----Q--------------A-----N---------------------------------------------P-----D----------A-------- YILGEVWH ----------------------------------------- 

GH13_20_MGA_AAC15072.1_Thermus_sp_IM6501                                         -------------------------------------------------------------------------------------------------------------------PNY-D-----T----------------------F------------------------------------------------------------------------------------------AF-------------------------------------------------------------------------------------------------------------------------------------------VP----------------------------------------------------------------------H----------- MPKLN -----------------T----------------AH--------------------------------------P-------------------E----------VKRYLL----DVAT-----YWI-----R--EF------------DID GWRLDVANE -------I--------------------------------------------------------------------DH---Q--F--------------------WRE--F---R----------------------------------QAV---K----A--------------L-----K---------------------------------------------P-----D----------V-------- YILGEIWH ----------------------------------------- 

GH13_20_NPUL_BAA02473.1_Thermoactinomyces_vulgaris_TVAII                         -------------------------------------------------------------------------------------------------------------------TNY-E-----T----------------------F------------------------------------------------------------------------------------------AVQ------------------------------------------------------------------------------------------------------------------------------------------VP----------------------------------------------------------------------A----------- MPKLR -----------------T----------------EN--------------------------------------P-------------------E----------VKEYLF----DVAR-----FWM--------EQ------------GID GWRLDVANE -------V--------------------------------------------------------------------DH---A--F--------------------WRE--F---R----------------------------------RLV---K----S--------------L-----N---------------------------------------------P-----D----------A-------- LIVGEIWH ----------------------------------------- 

GH13_39_APUL_ACV59878.1_Alicyclobacillus_acidocaldarius                          -------------------------------------------------------------------------------------------------------------------NPY-D-----S----------------------W-------------------------------------------------------------------------------------------FQ------------------------------------------------------------------------------------------------------------------------------------------ID----------------------------------------------------------------------T----------- LPLTD -----------------T----------------SN--------------------------------------P-------------------A----------YQRFVYGSDNSVAR-----VWI--------RE------------GAD GWRLDSADN -------GNF------------------------------------------------------------------NT---A--W--------------------WGG--F---R----------------------------------QAV---K----S--------------I-----D---------------------------------------------P-----N----------A-------- AIIGEIWD ----------------------------------------- 

GH13_39_APUL_AFI70750.1_Geobacillus_thermoleovorans                              -------------------------------------------------------------------------------------------------------------------YQY-Q-----S----------------------W-------------------------------------------------------------------------------------------WG------------------------------------------------------------------------------------------------------------------------------------------YD----------------------------------------------------------------------S----------- LPEFK -----------------SVTGEKVPNPSEL----NN--------------------------------------D-------------------A----------LANYIFRESDSVAK-----SWI--------AL------------GAS GWRLDVANE -------V--------------------------------------------------------------------DP---A--F--------------------WRE--F---R----------------------------------QEL---L----Q----GSYGRGPTL-K-----E---------------------------------------------G-----EQ---------P-------- LILGEIWD ----------------------------------------- 

GH13_39_APUL_AAA23205.1_Thermoanaerobacter_thermohydrosulfuricus                 --------------------------------------------------------------------------------------------------------------------TY-E-----G----------------------W-------------------------------------------------------------------------------------------WG------------------------------------------------------------------------------------------------------------------------------------------FD----------------------------------------------------------------------S----------- LPVIR -----------------QINGSE------Y----NV--------------------------------------K-------------------S----------WADFIINNPNAISK-----YWLNPDGDK--NV------------GAD GWRLDVANE -------V--------------------------------------------------------------------AH---D--F--------------------WVH--F---R----------------------------------GAI---N----T--------------V-----K---------------------------------------------P-----N----------A-------- PMVAENWN ----------------------------------------- 

GH13_21_HYPO_ACY83800.1_Edwardsiella_tarda                                       -------------------------------------------------------------------------------------------------------------------ALG------------------------------W-------------------------------------------------------------------------------------------KG------------------------------------------------------------------------------------------------------------------------------------------EA----------------------------------------------------------------------S----------- LPKLD -----------------Y----------------AS--------------------------------------P-------------------R----------VVDSIY----RADDSVMR-YWL-----RP-PY------------AID GWRLDVIHM -------L---GEGGGARG---------------------------------------------------------NL---H--H--------------------LAE--M---Y----------------------------------RAV---K----A--------------E-----N---------------------------------------------P-----Q----------A-------- YVLGEHFG ----------------------------------------- 

GH13_21_AGLU_CAA42498.1_Escherichia_coli                                         -------------------------------------------------------------------------------------------------------------------ALD------------------------------W-------------------------------------------------------------------------------------------LG------------------------------------------------------------------------------------------------------------------------------------------YA----------------------------------------------------------------------S----------- LPKLD -----------------Y----------------QS--------------------------------------E-------------------S----------LVNEIY----RGEDSIVR-HWL-----KA-PW------------NMD GWRLDVVHM -------L---GEAGGARN---------------------------------------------------------NM---Q--H--------------------VAG--I---T----------------------------------EAA---K----E--------------T-----Q---------------------------------------------P-----E----------A-------- YIVGEHFG ----------------------------------------- 

GH13_21_AAMY_BAA02471.1_Thermoactinomyces_vulgaris_TVAI                          -------------------------------------------------------------------------------------------------------------------DSY-A-----S----------------------F-------------------------------------------------------------------------------------------LG------------------------------------------------------------------------------------------------------------------------------------------FN----------------------------------------------------------------------S----------- LPKLN -----------------Y----------------GNS------------------------------------GS-------------------A----------VRGVIY----NNSNSVAKTY-L-----NP-PY------------SVD GWRLDAAQY -------VDANGNNGSDVT---------------------------------------------------------NH---Q--I--------------------WSE--F---R----------------------------------NAV---K----G--------------V-----N---------------------------------------------S-----N----------A-------- AIIGEYWG ----------------------------------------- 

GH13_37_HYPO_AAW86764.1_Aliivibrio_fischeri                                      -------------------------------------------------------------------------------------------------------------------AFY-K-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----- -------------------------------------------------------------------------------------------------------------------EVAT-----YWI-----K--EL------------KID GWRLDQAYQ -------V--------------------------------------------------------------------PT---Q--S--------------------WTN--I---R----------------------------------KAV---D----AASKETFYTNNKGEQV-----N---------------------------------------------P-----L----------G-------- YMVAEIWN ----------------------------------------- 

GH13_37_AAMY_ADK21254.1_uncultured_bacterium                                     -------------------------------------------------------------------------------------------------------------------AFY-Q-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----- -------------------------------------------------------------------------------------------------------------------EVAT-----FWI-----E--EL------------KID GWRLDQAYQ -------V--------------------------------------------------------------------PT---E--A--------------------WTA--I---R----------------------------------ASV---D----EASKSVTYVNSEGEAV-----N---------------------------------------------P-----L----------G-------- YMVAEIWN ----------------------------------------- 

GH13_37_HYPO_ABC33052.1_Hahella_chejuensis                                       -------------------------------------------------------------------------------------------------------------------DFF-K-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----- -------------------------------------------------------------------------------------------------------------------EVAA-----YWV-----K--EL------------KID GWRLDQAYQ -------V--------------------------------------------------------------------PT---G--A--------------------WGE--I---R----------------------------------KSV---E----DASKSVTYTM-NGEQV-----N---------------------------------------------P-----L----------G-------- YMVGEVWK ----------------------------------------- 

GH13_18_SPH_AAO33821.1_Bifidobacterium_adolescentis                              --------------------------------------------------------------------------------------------------------------------------EEDLAGIYRPRPGLPFT---------H------------------------------------------------------------------------------------------YKF--------------------------------------------------------------------------------------------------------A-----------------GK----TR--------LVW---------------------------------------------------------------------VS--FTPQ---- QVDID -----------------T----------------DS--------------------------------------D-------------------K----------GWEYLM----SIFD-----QMA--------AS------------HVS YIRLDAVGY -------G-----------AKEAGTS-------CFM-------------------------------------TP-K---TF-KL--------------------ISR--L---R----------------------------------EEG---V-------------------------K---------------------------------------------R-----G----------L-------- EILIEVHS ----------------------------------------- 

GH13_18_SPH_CAA30846.1_Streptococcus_mutans                                      -------------------------------------------------------------------------------------------------------------------------TQEDVDLIYKRKD-RAPK---------Q-----------------------------------------------------------------------------------------EIQF--------------------------------------------------------------------------------------------------------A-------------D---GS----VE--------HLW---------------------------------------------------------------------NT--FGEE---- QIDLD -----------------V----------------TK--------------------------------------E-------------------V----------TMDFIR----STIE-----NLA--------AN------------GCD LIRLDAFAY -------A-----------VKKLDTN-------DFFV------------------------------------EP-E---IW-TL--------------------LDK--V---R----------------------------------DIA---A-------------------------V---------------------------------------------S-----G----------A-------- EILPEIHE ----------------------------------------- 

GH13_18_S6PP_ADL69407.1_Thermoanaerobacterium_thermosaccharolyticum              -------------------------------------------------------------------------------------------------------------------------VKGDIEKMFLRRT-LPYS---------T-----------------------------------------------------------------------------------------FKIE--------------------------------------------------------------------------------------------------------E-------------T---GE----EE--------KVW---------------------------------------------------------------------TT--FGKTDPSE QIDLD -----------------V----------------NS--------------------------------------H-------------------L----------VREFLL----EVFK-----TFS--------NF------------GVK IVRLDAVGY -------V-----------IKKIGTS-------CFFV------------------------------------EP-E---IY-EF--------------------LDW--A---K----------------------------------GQA---A-------------------------S---------------------------------------------Y-----G----------I-------- ELLLEVHS ----------------------------------------- 

GH13_26_MOTS_AAF17554.1_Saccharolobus_shibatae                                   -----LLKSWKNSKYYNYFDH-YD-D--DKIILPILEDELDTVIDKGLIKLQKDNIEYR----GLVLPINDEGVEFLKRINCFDNSCLKKEDIKKLLLMQYYQLTYWKK--GYPN--Y-R--R--FF------------------------------------------------------------------------------------------------------------------A------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------V----------- NDLIA -----------------V----------------RIE------------------------------------LD-------------------E----------VFRESH----EIIA-----KL-----------------------PVD GLRIDHIDG -------LY----------------------------------------------------------------NP-K---EY-LD--------------K-----LRQ--L--GN------------------------------------------------------------D-----K----------------------------------------------------------------------- IIYVEKIL ----------------------------------------- 

GH13_26_MOTS_ALU30387.1_Sulfolobus_acidocaldarius                                -----VLKMGKKSKYYTYFDF-FPED--DKIRLPILGEDLDTVISKGLLKIVKDGDEYFLEYFKWKLPLTEVGND-----------------IYDTLQKQNYTLMSWK---NPPS--Y-R--R--FF------------------------------------------------------------------------------------------------------------------D------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------V----------- NTLIG -----------------V----------------NVE------------------------------------KD-------------------H----------VFQESH----SKIL-----DL-----------------------DVD GYRIDHIDG -------LY----------------------------------------------------------------DP-E---KY-IN--------------D-----LRS--I---K------------------------------------------------------------N-----K----------------------------------------------------------------------- IIIVEKIL ----------------------------------------- 

GH13_26_MOTS_BAA11186.1_Rhizobium_sp_M-11                                        -----LLKEGRGSPYAVAFDVDWD-LAGGRIRIPVLGSDDDLD-----QLEIKDG---ELRYYDHRFPLAEGSY-------------RDGDSPQDVHGRQHYELIGWRRADNELN--Y-R--R--FF------------------------------------------------------------------------------------------------------------------A------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------V----------- NTLAG -----------------I----------------RVE------------------------------------VP-------------------P----------VFDEAH----QEVV-----RWF-----RA-G-------------LAD GLRIDHPDG -------LA----------------------------------------------------------------DP-E---GY-LK--------------R-----LRE--V----------------------------------------------------------------------------------------------------------------------T---G----------GA------- YLLIEKIL ----------------------------------------- 

GH13_33_HYPO_ABS05210.1_Kineococcus_radiotolerans                                --------------------------------------------------------------------------------------------------------------------------RVIFYA-PG-----------------I------------------------------------------------------------------------------------------KET--------------------------------------------------------------------------------------------------------NWSATREVVGVDGV----TR----RWVYLH----YFKQ--------------------------------------------------------------------G----------- QPSVN -----------------W----------------LD--------------------------------------P-------------------S------FAGM-KLVIG----DALH-----SLG--------DL------------GTS ALRLDANGF -------L-----------GVEKSVE-------GPA-------------------------------------WS-E---GH-PL-----------------SEAANH--L---I----------------------------------AGM---V----R--------------K-----V---------------------------------------------G-----G------------------- FTFQELNL -----------------------------------T----- 

GH13_33_HYPO_ABG96354.1_Rhodococcus_jostii                                       --------------------------------------------------------------------------------------------------------------------------RVIFYE-LG-----------------V------------------------------------------------------------------------------------------KET--------------------------------------------------------------------------------------------------------NWSVTPVVKGVDGI----ER----RWVYLH----YFKA--------------------------------------------------------------------G----------- QPSIN -----------------W----------------LD--------------------------------------P-------------------S------FAGM-RLVIG----DACH-----SIA--------DL------------GAG ALRLDANGF -------L-----------GVERRTE-------GLPG------------------------------------WS-E---GH-PL-----------------SEAANH--L---I----------------------------------ASI---V----R--------------K-----M---------------------------------------------G-----G------------------- FTFQELNL -----------------------------------T----- 

GH13_33_TSY_AAF26837.1_Pseudomonas_stutzeri                                      --------------------------------------------------------------------------------------------------------------------------RVIFFE-PG-----------------I------------------------------------------------------------------------------------------KDT--------------------------------------------------------------------------------------------------------DWSVTGEVTGVDGK----VR----RWVYLH----YFKE--------------------------------------------------------------------G----------- QPSLN -----------------W----------------LD--------------------------------------P-------------------T------FAAQ-QLIIG----DALH-----AID--------VT------------GAR VLRLDANGF -------L-----------GVERRAE-------GTA-------------------------------------WS-E---GH-PL-----------------SVTGNQ--L---L----------------------------------AGA---I----R--------------K-----A---------------------------------------------G-----G------------------- FSFQELNL -----------------------------------T----- 

GH13_34_4F2hc_AAA52497.1_Homo_sapiens_isoform_1                                  -----------------------------------------------------------------------------------------------------------------------------------ST------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- QVDTV ----------------------------------------------------------------------------------------------------------ATKVK----DALE-----FWL--------QA------------GVD GFQVRDIEN -------L-----------KDASS-----------F-------------------------------------LAEW-----QNI--------------------TKG--F---S----------------------------------ED---------------------------------------------------------------------------------------------R-------- LLIAGTNS -----------------------------------S----- 

GH13_34_4F2hc_CAA32490.1_Mus_musculus                                            -----------------------------------------------------------------------------------------------------------------------------------LP-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------A----------- QADIV ----------------------------------------------------------------------------------------------------------ATKMK----EALS-----SWL--------QD------------GVD GFQFRDVGK -------L-----------MNAPL-----------Y-------------------------------------LAEW-----QNI--------------------TKN--L---S----------------------------------ED---------------------------------------------------------------------------------------------R-------- LLIAGTES -----------------------------------S----- 

GH13_34_4F2hc_ACI33885.1_Salmo_salar                                             -----------------------------------------------------------------------------------------------------------------------------------SS-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------N----------- HLPKV ----------------------------------------------------------------------------------------------------------LDKLR----DAAE-----HWL--------GM------------GVD GVQVSGLAA -------A-----------SAS----------------------------------------------------SGW-----SKF--------------------QGV--V---Q----------------------------------GNR---T----E-------------MD-----V--------------------------------------------KK----------------R-------- AVIGVVDD -----------------------------------Q----- 

GH13_31_OGLU_CAA37583.1_Bacillus_cereus                                          --------------------------------------------------------------------------------------------------------------------------PNNWGAFSGSA---------------W------------------------------------------------------------------------------------------QYD--------------------------------------------------------------------------------------------------------E-----------------MT----DE--------YYL---------------------------------------------------------------------HL--FSKK---- QPDLN -----------------W----------------DN--------------------------------------E-------------------K----------VRQDVY----EMMK-----FWL--------EK------------GID GFRMDVINF -------I-----------SKEEGLPTVETEEEGYVSGH---------------------------KH--FMNGP-NI---H-KY--------------------LHE--M---N----------------------------------EEV---L----S--------------H-----Y---------------------------------------------D----------------I-------- MTVGEMPG ----------------------------------------- 

GH13_31_SIM_ABC33903.1_Pseudomonas_mesoacidophila                                --------------------------------------------------------------------------------------------------------------------------PNNYPFFGGSA---------------W------------------------------------------------------------------------------------------EKD--------------------------------------------------------------------------------------------------------P-----------------VT----GQ--------YYL---------------------------------------------------------------------HY--FGRQ---- QPDLN -----------------W----------------DT--------------------------------------P-------------------K----------LREELY----AMLR-----FWL--------DK------------GVS GMRFDTVAT -------Y-----------SKTPGFPDLTPEQMKN--FA---------------------------EA--YTQGP-NL---H-RY--------------------LQE--M---H----------------------------------EKV---F----D--------------H-----Y---------------------------------------------D----------------A-------- VTAGEIFG ----------------------------------------- 

GH13_31_DGLU_BAE79634.1_Streptococcus_mutans                                     --------------------------------------------------------------------------------------------------------------------------PNDLEIFGGSA---------------W------------------------------------------------------------------------------------------QYD--------------------------------------------------------------------------------------------------------D-----------------KS----DQ--------YYL---------------------------------------------------------------------HF--FSKK---- QPDLN -----------------W----------------EN--------------------------------------A-------------------N----------LRQKIY----DMMN-----FWI--------DK------------GIG GFRMDVIDM -------I-----------GKIP--------------AQ---------------------------HI--VSNGP-KL---H-AY--------------------LKE--M---N----------------------------------AAS---F----G--------------Q-----H---------------------------------------------D----------------L-------- LTVGETWG ----------------------------------------- 

GH13_40_AGLU_CAB46746.1_Kluyveromyces_lactis                                     --------------------------------------------------------------------------------------------------------------------------PNTWRFFGGSA---------------W------------------------------------------------------------------------------------------RYD--------------------------------------------------------------------------------------------------------E-----------------HT----GQ--------FYL---------------------------------------------------------------------RL--FAKG---- QPDFN -----------------W----------------EN--------------------------------------E-------------------V----------TRNAIY----ESAVG----FWL--------DH------------GVD GFRIDTAGL -------Y-----------SKQPGFPDVPIINPGLDFQH---------------------------PDPAILNGP-RI---H-EF--------------------HKE--M---N----------------------------------KFM---R----E--------------R-----V---------------------------------------------K-----D---GRE----L-------- LTVGEIPC ----------------------------------------- 

GH13_40_AGLU_ADK27710.1_Saccharomyces_cerevisiae                                 --------------------------------------------------------------------------------------------------------------------------PNNWKYFGGSA---------------W------------------------------------------------------------------------------------------TFD--------------------------------------------------------------------------------------------------------E-----------------KT----QE--------FYL---------------------------------------------------------------------RL--FCST---- QPDLN -----------------W----------------EN--------------------------------------E-------------------D----------CRKAIY----ESAVG----YWL--------DH------------GVD GFRIDVGSL -------Y-----------SKVVGLPDAPVVDKNSTWQS---------------------------SDPYTLNGP-RI---H-EF--------------------HQE--M---N----------------------------------QFI---R----N--------------R-----V---------------------------------------------K-----D---GRE----I-------- MTVGEMQH ----------------------------------------- 

GH13_40_AGLU_AAF69018.2_Pichia_angusta                                           --------------------------------------------------------------------------------------------------------------------------ANNWLFFSGSA---------------W------------------------------------------------------------------------------------------SYD--------------------------------------------------------------------------------------------------------E-----------------KT----KQ--------YYL---------------------------------------------------------------------RL--FAET---- QPDLN -----------------W----------------EN--------------------------------------P-------------------K----------TREAIY----KSALE----FWY--------EK------------GVS GFRIDTAGL -------Y-----------SKVQTFEDAPVTFPGEKYQP---------------------------AGPLINSGP-RI---H-EF--------------------HKE--M---Y----------------------------------EKV---T----S--------------R-----Y---------------------------------------------D----------------A-------- MTVGEVGH ----------------------------------------- 

GH13_29_T6PH_AAV42863.1_Lactobacillus_acidophilus                                --------------------------------------------------------------------------------------------------------------------------PNNWQKFGGTA---------------W------------------------------------------------------------------------------------------SKF--------------------------------------------------------------------------------------------------------G-----------------DT----DY--------YYL---------------------------------------------------------------------HL--YDPT---- QADLD -----------------W----------------HN--------------------------------------P-------------------E----------VRKELF----KVVN-----FWR--------SK------------GVH GFRFDVINV -------T-----------GKAEKLVD-----STDPVEE--------------------------KSL--YTDTP-IV---H-KY--------------------LKE--L---N----------------------------------AAT---F----G--------------Q-----D---------------------------------------------P-----E----------S-------- ITVGEMSS ----------------------------------------- 

GH13_29_T6PH_AAU22384.1_Bacillus_licheniformis                                   --------------------------------------------------------------------------------------------------------------------------PTNWEKFGGSA---------------W------------------------------------------------------------------------------------------EFH--------------------------------------------------------------------------------------------------------A-----------------ES----GQ--------YYL---------------------------------------------------------------------HL--YDVT---- QADLN -----------------W----------------EN--------------------------------------E-------------------A----------VRKKVY----EMMH-----FWF--------EK------------GID GFRLDVINV -------I-----------SKDQRFPD-----DDEGDGR---------------------------RF--YTDGP-RV---H-EF--------------------LNE--M---N----------------------------------REV---F----S--------------K-----Y---------------------------------------------D-----S------------------- MTVGEMSS ----------------------------------------- 

GH13_29_T6PH_BAB38639.1_Escherichia_coli                                         --------------------------------------------------------------------------------------------------------------------------PNNWRKFGGSA---------------W------------------------------------------------------------------------------------------RWH--------------------------------------------------------------------------------------------------------A-----------------ES----EQ--------YYL---------------------------------------------------------------------HL--FAPE---- QADLN -----------------W----------------EN--------------------------------------P-------------------A----------VRAELK----KVCE-----FWA--------DR------------GVD GLRLDVVNL -------I-----------SKDPRFPD-----DLDGDGR---------------------------RF--YTDGP-RA---H-EF--------------------LHE--M---N----------------------------------RDV---F----T--------------P-----R---------------------------------------------------G----------L-------- MTVGEMSS ----------------------------------------- 

GH13_30_AGLU_BAF39233.1_Bifidobacterium_adolescentis                             --------------------------------------------------------------------------------------------------------------------------PTNWQHFGGPA---------------W------------------------------------------------------------------------------------------TRV--------------------------------------------------------------------------------------------------------P----------------------DGQ--------WYL---------------------------------------------------------------------HM--FTKE---- QPDWN -----------------W----------------KN--------------------------------------E-------------------D----------VRADFI---KTLR------FWL--------DH------------GAD GFRVDVAHG -------L-----------AKDLDRDD-----LDDYVVWCT----ND-------------QPEDGSHP--VIDRD-EV---H-DI--------------------YHE--W---R----------------------------------KVF---N----E--------------Y-----D---------------------------------------------P-----P----------A-------- FAVAEAWV ----------------------------------------- 

GH13_30_AGLU_AAZ54871.1_Thermobifida_fusca                                       --------------------------------------------------------------------------------------------------------------------------PNNWQIFGGPA---------------W------------------------------------------------------------------------------------------TRV--------------------------------------------------------------------------------------------------------T-----------------EPDGTPGE--------WYL---------------------------------------------------------------------HL--FDVE---- QPDLN -----------------W----------------EN--------------------------------------P-------------------E----------VRAEFA---DILR------FWL--------DR------------GVD GFRIDVAHG -------M-----------IKDPALPD-----IAEGQK--A----DM-------------LDGHTRLP--YFDQD-GV---H-EI--------------------YRE--W---R----------------------------------AIV---D----S--------------Y-----P---------------------------------------------G-----E----------R-------- ALVAEAWV ----------------------------------------- 

GH13_30_AGLU_BAI67603.1_Arthrobacter_globiformis                                 --------------------------------------------------------------------------------------------------------------------------PNNWDVFGGLA---------------W------------------------------------------------------------------------------------------TRV--------------------------------------------------------------------------------------------------------T-----------------ERDGRPGQ--------WYL---------------------------------------------------------------------HS--FDTS---- QPDFD -----------------W----------------RH--------------------------------------P-------------------A----------VAEHFE---NVLR------FWF--------ER------------GVD GFRIDVAHG -------H-----------FKDAALPD-----HPGGRG--P----DA-------------GH---NHG--MWDQP-EV---H-DL--------------------YRS--W---R----------------------------------ALG---D----A--------------Y-----E---------------------------------------------P-----E----------K-------- YFVGEIWV ----------------------------------------- 

GH13_23_OGLU_BAB18518.1_Bacillus_flavocaldarius                                  --------------------------------------------------------------------------------------------------------------------------PNNWQFFGGPA---------------W------------------------------------------------------------------------------------------TLD--------------------------------------------------------------------------------------------------------E-----------------AT----GQ--------YYL---------------------------------------------------------------------HL--FLPE---- QPDLN -----------------W----------------RN--------------------------------------P-------------------E----------VREAIK---EVMR------FWL--------RR------------GVD GFRVDVLWL -------L-----------GKDPLFRD-----EPGSPLW------RP---G---LPDRARHE---HLY--TEDQP-ET---Y-AY--------------------VRE--M---R----------------------------------QVL---D----E--------------F-----S---------------------------------------------E-----P---GRE----R-------- VMVGEIYL ----------------------------------------- 

GH13_23_AGLU_BAL49684.1_Halomonas_sp_H11                                         --------------------------------------------------------------------------------------------------------------------------PNNWLIFGGSA---------------W------------------------------------------------------------------------------------------TFD--------------------------------------------------------------------------------------------------------S-----------------RR----QQ--------YYL---------------------------------------------------------------------HN--FLTS---- QPDVN -----------------F----------------HH--------------------------------------P-------------------E----------ARQAQL---DNMR------FWL--------DL------------GVD GFRLDTVNF -------Y-----------FHDAELRD-----NPPVPKG------EAKTLGAPEANPYTWQR---HVY--DLSRP-EN---L-DF--------------------LKD--L---R----------------------------------ALM---D----E--------------------Y---------------------------------------------P-----G----------T-------- TTVGEIGD ----------------------------------------- 

GH13_23_AGST_BAC87873.1_Xanthomonas_campestris                                   --------------------------------------------------------------------------------------------------------------------------PNNWLLFGGVA---------------W------------------------------------------------------------------------------------------QWE--------------------------------------------------------------------------------------------------------P-----------------RR----EQ--------YYL---------------------------------------------------------------------HN--FLVD---- QPDLN -----------------F----------------HN--------------------------------------A-------------------E----------VQQATL---DNVR------FWL--------DR------------GVD GFRLDAINF -------C-----------FHDAQLRD-----NPAKPAD------KRVGRGFSADNPYAYQY---HYF--NNTQP-EN---L-PF--------------------LER--L---R----------------------------------GLL---D----S--------------------Y---------------------------------------------P-----G----------A-------- VSLGEISS ----------------------------------------- 

GH13_17_AGLU_CAA60857.1_Anopheles_gambiae                                        --------------------------------------------------------------------------------------------------------------------------PSNWVVFRGSA---------------W------------------------------------------------------------------------------------------EWN--------------------------------------------------------------------------------------------------------D-----------------VR----KE--------YYL---------------------------------------------------------------------HQ--FLVK---- QPDLN -----------------Y----------------RN--------------------------------------P-------------------A----------LVQEMK----DVMT-----FWL--------GK------------GVH GFRIDAVPY -------L-----------FESLPVN-------GVYPDEEKSGETD----D---PDNPTYLV---HQH--TQNLD-ET---F-DM--------------------MYQ--W---R----------------------------------KVV---D----D--------------F-----K---------------------------------------------Q-----QTQS-ED----I-------- VLMAEAYT ----------------------------------------- 

GH13_17_SUH_BAP18683.1_Bombyx_mori                                               --------------------------------------------------------------------------------------------------------------------------PSNWVQFGGSA---------------W------------------------------------------------------------------------------------------EWS--------------------------------------------------------------------------------------------------------E-----------------KR----QQ--------YYL---------------------------------------------------------------------HQ--FAIQ---- QVDFD -----------------F----------------RN--------------------------------------P-------------------A----------VKQEMF----NIMK-----FWL--------DK------------GAD GFRLDALPY -------L-----------IEADPADH-----EGRYPDDPLSGLTQF---E---SHQLGYTI---PLY--TKDLI-EL---Y-DV--------------------VYE--W---R----------------------------------EFL---D----E--------------Y-----N---------------------------------------------K-----NHG--GDT---R-------- VVFSEGYA ----------------------------------------- 

GH13_17_AGLU_BAA11466.1_Apis_mellifera                                           --------------------------------------------------------------------------------------------------------------------------PTNWVVFGGSA---------------W------------------------------------------------------------------------------------------SWR--------------------------------------------------------------------------------------------------------E-----------------ER----QA--------YYL---------------------------------------------------------------------HQ--FAPE---- QPDLN -----------------Y----------------YN--------------------------------------P-------------------V----------VLDDMQ----NVLR-----FWL--------RR------------GFD GFRVDALPY -------I-----------CED-----------MRFLDEPLSGETN----D---PNKTEYTL---KIY--THDIP-ET---Y-NV--------------------VRK--F---R----------------------------------DVL---D----E--------------F-----P---------------------------------------------Q-----P----------K-------- HMLIEAYT ----------------------------------------- 

GH13_35_rBAT_AAA35500.1_Homo_sapiens_isoform_A                                   --------------------------------------------------------------------------------------------------------------------------PNNWLSVYGNS---------------S-------------------------------------------------------------------------------------------WH-------------------------------------------------------------------------------------------------------FD-----------------EVR---NQ----C---YFH---------------------------------------------------------------------QF-MKE------ QPDLN -----------------F----------------RN--------------------------------------P-------------------D----------VQEEIK----EILR-----FWL--------TK------------GVD GFSLDAVKF -------L-----------LEAKHLRD-----EIQVNKTQIPDTVTQ---Y---SELY-------HDF--TTTQVGM-----HDI--------------------VRS--F---R----------------------------------QT----M----D--------------Q-----Y--------------------------------------------ST-----EP--GRY----R-------- FMGTEAYA ----------------------------------------- 

GH13_35_rBAT_KAG5211578.1_Ovis_aries                                             --------------------------------------------------------------------------------------------------------------------------PNNWLSVYGNS---------------S-------------------------------------------------------------------------------------------WH-------------------------------------------------------------------------------------------------------FD-----------------EVR---KQ----C---YFH---------------------------------------------------------------------QF-MKE------ QPDLN -----------------F----------------RN--------------------------------------P-------------------D----------VQEEIK----EIIQ-----FWL--------SK------------GVD GFSFNALQY -------L-----------LEAKHLRD-----EAQVNKTQIPDTVTH---Y---SQLH-------HDF--TTTQVGM-----HDI--------------------VRS--F---R----------------------------------QT----M----N--------------Q-----Y--------------------------------------------SR-----EP--GRY----R-------- FMGTEAHG ----------------------------------------- 

GH13_35_rBAT_ACN11390.1_Salmo_salar                                              --------------------------------------------------------------------------------------------------------------------------PNNWVSVFGNS---------------S-------------------------------------------------------------------------------------------WT-------------------------------------------------------------------------------------------------------YV-----------------EER---QQ----C---YYH---------------------------------------------------------------------QF-LKE------ QPDLN -----------------F----------------RN--------------------------------------P-------------------H----------VRREMT----EIVR-----FWL--------EK------------GVD GFRMDAVKH -------I-----------LEAKHLRD-----EPQVDPQQDPDTIDT---E---FELH-------HDY--TTTQLGL-----HDI--------------------LQA--W---R----------------------------------GE----M----D--------------V-----Y--------------------------------------------SR-----EP--GRY----R-------- FMVAESYD -----------------------------------Y----- 

GH13_4_AMS_ABF44874.1_Deinococcus_geothermalis                                   --------------------------------------------------------------------------------------------------------------------------PEIFPDFAPGN---------------F------------------------------------------------------------------------------------------SWD--------------------------------------------------------------------------------------------------------E-----------------EI----GE----GEGGWVW---------------------------------------------------------------------TT--FNSY---- QWDLN -----------------W----------------AN--------------------------------------P-------------------D----------VFLEFV----DIIL-----YLA--------NR------------GVE VFRLDAIAF -------I-----------WKRLGTD-------CQN-------------------------------------QP-EV---H-HL--------------------TRA--L---R----------------------------------AAA---R----I--------------V-----A---------------------------------------------P-----A----------V-------- AFKAEAIV ----------------------------------------- 

GH13_4_SUH_AAM42629.1_Xanthomonas_campestris                                     --------------------------------------------------------------------------------------------------------------------------VQVFPQTAPGN---------------F------------------------------------------------------------------------------------------TWV--------------------------------------------------------------------------------------------------------D-----------------ET----RQ--------WMW---------------------------------------------------------------------TT--FYPY---- QWDLN -----------------W----------------SN--------------------------------------P-------------------A----------VFGEMA----LAML-----ELA--------NL------------GVE AFRLDSTAY -------L-----------WKRPGTN-------CMN-------------------------------------QP-EA---H-TI--------------------LVA--L---R----------------------------------AVA---D----I--------------V-----A---------------------------------------------P-----S----------V-------- VMKAEAIV ----------------------------------------- 

GH13_4_AMS_AAT15258.1_Neisseria_polysaccharea                                    --------------------------------------------------------------------------------------------------------------------------REIFPDQHPGG---------------F------------------------------------------------------------------------------------------SQL--------------------------------------------------------------------------------------------------------E-----------------D-----GR--------WVW---------------------------------------------------------------------TT--FNSF---- QWDLN -----------------Y----------------SN--------------------------------------P-------------------W----------VFRAMA----GEML-----FLA--------NL------------GVD ILRMDAVAF -------I-----------WKQMGTS-------CEN-------------------------------------LP-QA---H-AL--------------------IRA--F---N----------------------------------AVM---R----I--------------A-----A---------------------------------------------P-----A----------V-------- FFKSEAIV ----------------------------------------- 

GH13_16_TSY_ABK71531.1_Mycolicibacterium_smegmatis                               --------------------------------------------------------------------------------------------------------------------------RIIFVDTEESN---------------W------------------------------------------------------------------------------------------TFD--------------------------------------------------------------------------------------------------------P-----------------VR----RQ--------FYW---------------------------------------------------------------------HR--FFSH---- QPDLN -----------------Y----------------DN--------------------------------------P-------------------A----------VQEAML----DVLR-----FWL--------DL------------GID GFRLDAVPY -------L-----------FEREGTN-------CEN-------------------------------------LP-ET---H-AF--------------------LKR--C---R----------------------------------KAI---D----D--------------E-----Y---------------------------------------------P-----G----------R-------- VLLAEANQ ----------------------------------------- 

GH13_16_TSY_AAT42654.1_Picrophilus_torridus                                      --------------------------------------------------------------------------------------------------------------------------RIIFIDTEKSN---------------W------------------------------------------------------------------------------------------TYD--------------------------------------------------------------------------------------------------------P-----------------ET----KQ--------YYF---------------------------------------------------------------------HR--FYSS---- QPDLN -----------------Y----------------DN--------------------------------------P-------------------D----------VRNEVK----KVIR-----YWL--------DL------------GLD GFRADAVPY -------L-----------FKRENTN-------CEN-------------------------------------LP-ET---H-NF--------------------FKE--I---R----------------------------------KMM---D----E--------------D-----Y---------------------------------------------P-----G----------T-------- ILLAEANQ ----------------------------------------- 

GH13_16_TSY_AAF11586.1_Deinococcus_radiodurans                                   --------------------------------------------------------------------------------------------------------------------------RIIFTDTEVSN---------------W------------------------------------------------------------------------------------------TLD--------------------------------------------------------------------------------------------------------E-----------------QA----GK--------YYW---------------------------------------------------------------------HR--FFAS---- QPDLN -----------------Y----------------DN--------------------------------------P-------------------K----------VVEELH----GAAR-----FWL--------DL------------GLD GFRVDAVPY -------L-----------IEREGTS-------CEN-------------------------------------LP-ET---H-EI--------------------LKG--F---R----------------------------------AMV---D----R--------------E-----Y---------------------------------------------P-----G----------R-------- LLLAEANQ ----------------------------------------- 

GH13_44_AGLU_RFT33048.1_Bifidobacteriaceae_bacterium_NR017                       --------------------------------------------------------------------------------------------------------------------------MPFIGETERDAT--------------Y-------------------------------------------------------------------------------------------ILNF-----------------------------------------------------------------------------------------------------FK-------------CQPALN----YG--------FAH---------------------------------------------------------------------RD--RAWQ---- SAPDS -----------------K----------------EA--------------------------------------A-------------------E----------TRAAMV----DIMR-----FWL--------SL------------GAD GFRVDMADS -------L-----------VKNDDNN-------GEG-----------------------------------SLGK-DN---T-IR--------------A-----WQE--M---L----------------------------------GTV---K----E--------------E-----Y---------------------------------------------P-----Q----------A-------- AFVSEWGR ----------------------------------------- 

GH13_44_HYPO_ADB14357.1_Gardnerella_vaginalis                                    --------------------------------------------------------------------------------------------------------------------------MPFIGETERDAT--------------Y-------------------------------------------------------------------------------------------ILNF-----------------------------------------------------------------------------------------------------FK-------------CQPALN----YG--------FAH---------------------------------------------------------------------RD--RAWQ---- SAPDS -----------------K----------------EA--------------------------------------A-------------------K----------TRAAIV----DIMR-----FWL--------SL------------GAD GFRVDMADS -------L-----------VKNDDNN-------GEG-----------------------------------SLGK-DN---T-IR--------------A-----WQE--M---L----------------------------------GTV---K----E--------------E-----Y---------------------------------------------P-----Q----------A-------- AFVSEWGR ----------------------------------------- 

GH13_44_HYPO_CBK63352.1_Alistipes_shahii                                         --------------------------------------------------------------------------------------------------------------------------KKFVKDAPRNGN--------------F-------------------------------------------------------------------------------------------LKNY-----------------------------------------------------------------------------------------------------FE-------------VQPALN----YG--------YAH---------------------------------------------------------------------PDPDEPWQ---- QGYDD -----------------P----------------GP--------------------------------------R-------------------A----------VRQEIR----NIMA-----FWM--------DK------------GVD GFRCDMAMS -------L-----------VKNDDRN-------HT------------------------------------------A---T-VR--------------L-----WHE--M---R----------------------------------EWI---D----A--------------R-----Y---------------------------------------------P-----E----------C-------- ILISEWSQ ----------------------------------------- 

GH13_36_AAMY_AAB42174.1_Bacteroides_thetaiotaomicron                             --------------------------------------------------------------------------------------------------------------------------AEWFQVSDETA------------------------------------------------------------------------------------------------AVKGLLKFTLDWSNAPSPILVVSTGTKADEDNPDTGTDNAKYLYYGEDICKKFYDKGNNIYELTVDFESTWGLLIRTSNASFWPSGTKYGASSSSEKLALNKDFKLTNAGNPANIMFD-----------------SQ----QI----T---YFHS--------------------------------------------------------------------HF--CTDW---- FADLN -----------------Y----------------GP--------------------------------------V-------------------DQAGESP----AYQAIA----DAAK-----GWI--------AR------------GVD GLRLDAVKH -------I-----------YHSETSE-------E----------------------------------------------NP-RF--------------------LKM--F---Y----------------------------------EDM---N----A--------------Y-----Y-------------------------------------------KQK-----G-H-TDD----F-------- YMIGEVLS ----------------------------------------- 

GH13_36_AAMY_CAA34072.1_Dictyoglomus_thermophilum_AmyC                           --------------------------------------------------------------------------------------------------------------------------NL--------------------------------------------------------------------------------------------------------------------WYKKPT------------------G-----Y-YY-------AL---------------------------FW-----------SE------------------------------------------------------------------------------------------------------------------------------------------- MPDLN -----------------F----------------DN--------------------------------------P-------------------K----------VREEVK----KIAK-----FWI--------EK------------GVD GFRLDAAKH -------I-----------YDDD--S-------K----------------------------------------------NI-QW--------------------WKE--F---Y----------------------------------SYL---------------------------------------------------------------------------K-----S-I-KPD----V-------- YLVGEVWD ----------------------------------------- 

GH13_36_AAMY_ACL70223.1_Halothermothrix_orenii_AmyA                              --------------------------------------------------------------------------------------------------------------------------RV--------------------------------------------------------------------------------------------------------------------WHHSPT------------------G-----M-YY-------GY---------------------------FW-----------SG------------------------------------------------------------------------------------------------------------------------------------------- MPDLN -----------------Y----------------NN--------------------------------------P-------------------E----------VQEKVI----EIAK-----YWL--------KQ------------GVD GFRLDGAMH -------I-----------FPPAQYD-------K----------------------------------------------NF-TW--------------------WEK--F---R----------------------------------QEI---E-----------------------------------------------------------------------------E-V-KP-----V-------- YLVGEVWD ----------------------------------------- 
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RZP12244.1_Flavobacteriales_bacterium                                            -----N-------------HP----------------------------------------------------------CG--------------------------M----------KHLKN-------------FN-A---------SYDFPGHH-L----------------TKD-----IAQ---------------------------G-QK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------SVV-----DY--R--------NHR-ED------F-----I---------------------------T-Q--H------Q---PE----H-LL------------------------------------------------LN FVSSHD ENA-------WAGT---------------------------------------------------------------------------------------------------------------VD-------------------------ELY--G-E---------------------------------------------------------------------------------------------A------------------------------------------A-HT-----M-M-------------------------------------------ALN-YL-S------P---- GLPFLYSGV  

RZP08053.1_Flavobacteriales_bacterium                                            -----Y-------------HP----------------------------------------------------------GG--------------------------FE----------LIEM-------------FD-M---------SYNWSGHH-V----------------LNS-----IYK---------------------------K-EK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------TSN-----DL--K--------DNI-NR------N-----I---------------------------N-D--Y------S---SS----H-IL------------------------------------------------MN FTSNHD ENT-------WAGT---------------------------------------------------------------------------------------------------------------VF-------------------------DRY--G-K---------------------------------------------------------------------------------------------G------------------------------------------A-KT-----F-G-------------------------------------------AIT-YF-L------P---- GIPLIYNGQ  

PJB12981.1_Flavobacteriales_bacterium_CG_4_9_14_3_um_filter_40_17                -----S--------------------------------------------------------------------------E-------------------------MI-----------S-KS-------------ID-A---------HYDYVAQQ-L----------------MNQ-----IAN---------------------------E-RK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------SVA-----DW--D--------AYF-DV------K-----K---------------------------A-A--N------K---PT----A-IS------------------------------------------------IN STSNHD ENA-------WNGT---------------------------------------------------------------------------------------------------------------TF-------------------------ERL--N-G---------------------------------------------------------------------------------------------A------------------------------------------A-KT-----F-V-------------------------------------------VLT-YL-M------P---- GIPMIYNGQ  

EID76795.1_Imtechella_halotolerans_K1                                            -------------------------------------------------------------------------------DF--------------------------L----------LK-SV-------------FD-M---------GYGWEVHH-I----------------MNE-----IAK---------------------------G-HK------------------------------------------------------------------------------------------------------------------------------------N---------------------------------------------------VS-----DW--D--------DYM-K-------R-----KM--------------------------R-R--Y------Q---AE----D-IF------------------------------------------------MN FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------VF-------------------------ERM--G-L---------------------------------------------------------------------------------------------A------------------------------------------A-ET-----F-A-------------------------------------------ALTYMM-P----------- GMPLIYNGQ  

EDP96606.1_Kordia_algicida                                                       -----P--------------------------------------------------------------------------E-------------------------LL-----------KGKL-------------FD-M---------AYGWDTHH-R----------------MNH-----IAK---------------------------G-EE---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------TVA-----DW--D--------KRM-QQ------I-----D---------------------------A-L--Y------E---DD----D-IL------------------------------------------------MN FVTNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------IE-------------------------ERM--G-E---------------------------------------------------------------------------------------------G------------------------------------------A-AA-----F-T-------------------------------------------ALS-YT-A------P---- GMPLIYSGQ  

WP_298329650.1_uncultured_Dokdonia_sp                                            --------------------------------------------------------------------------------E--------------------------D----------LMANG-------------FD-M---------HYAWQMHH-L----------------LNE-----IAK---------------------------E-EK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------SVE-----DF--W--------TLL-AQ------Y-----D---------------------------N-T--L------A---QN----D-MN------------------------------------------------MY FVTNHD ENS-------WAGT---------------------------------------------------------------------------------------------------------------LG-------------------------ERM--P-D---------------------------------------------------------------------------------------------N------------------------------------------K-EI-----F-T-------------------------------------------TLT-YM-L------P---- GMSLIYSGQ  

TYP72210.1_Aquimarina_intermedia                                                 -------------------------------------------------------------------------------PE-------------------------LL-----------D-DA-------------FN-M---------GYGWDTHH-V----------------MNK-----IAN---------------------------G-EA------------------------------------------------------------------------------------------------------------------------------------D---------------------------------------------------VS-----AW--D--------KRM-N-------Q-----ID--------------------------S-M--Y------D---AD----D-IL------------------------------------------------MN FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------VE-------------------------ERM--G-D---------------------------------------------------------------------------------------------A------------------------------------------K-EV-----F-A-------------------------------------------ALSYVA-P----------- GMPLIYSGQ  

KAK3604785.1_Potamilus_streckersoni                                              -------------------------------------------------------------------------------PE--------------------------LT----------Q-HA-------------FD-M---------VYAWELLH-I----------------NNA-----IAK---------------------------G-EK------------------------------------------------------------------------------------------------------------------------------------K---------------------------------------------------VK-----DL--F--------KYF-K-------Q-----VK--------------------------K-K--Y------Q---AD----D-YL------------------------------------------------MN FITNHD ENT-------WAGT---------------------------------------------------------------------------------------------------------------EF-------------------------ERY--G-E---------------------------------------------------------------------------------------------G------------------------------------------A-KA-----F-A-------------------------------------------VMSFTV-P----------- GMPLIYSGQ  

WP_166989327.1_Pseudomaricurvus_alkylphenolicus                                  -------------------------------------------------------------------------------PE--------------------------L-----------Q-QA-------------FD-M---------SYGWEAHH-L----------------INA-----VVK---------------------------G-EK------------------------------------------------------------------------------------------------------------------------------------A---------------------------------------------------PK-----VI--D--------EYM-Q-------Q-----RA--------------------------A-K--F------A---PD----H-QL------------------------------------------------MM FTTNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------VF-------------------------ERF--G-E---------------------------------------------------------------------------------------------A------------------------------------------H-KA-----A-A-------------------------------------------VLSFTL-D----------- GMPLIYSGQ  

PID89777.1_Bacteroidia_bacterium                                                 -------------------------------------------------------------------------------PE--------------------------IH----------K--A-------------FD-M---------SYGWDIHH-I----------------MNQ-----VAK---------------------------G-EK------------------------------------------------------------------------------------------------------------------------------------T---------------------------------------------------VS-----EI--D--------KYF-K-------E-----VK--------------------------R-K--Y------Q---PE----D-VI------------------------------------------------MN FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------VY-------------------------ERM--G-K---------------------------------------------------------------------------------------------A------------------------------------------A-LT-----F-A-------------------------------------------VFASSI-P----------- GMPLIYSGQ  

UCH15058.1_Bacteroidales_bacterium                                               -------------------------------------------------------------------------------PE--------------------------HH----------K-KA-------------FN-M---------SYDWKLHH-I----------------FND-----IAK---------------------------K-E------------------------------------------------------------------------------------------------------------------------------------KS---------------------------------------------------AY-----SI--A--------EHF-Q-------W-----VD--------------------------F-V--Y------P---HD----S-YL------------------------------------------------MQ FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EF-------------------------ERM--G-D---------------------------------------------------------------------------------------------G------------------------------------------A-KA-----F-A-------------------------------------------VLAATL-P----------- DMMLIYNGQ  

RLD19591.1_Bacteroidota_bacterium                                                -------------------------------------------------------------------------------ID--------------------------HL----------N-YA-------------FD-M---------NYGWELHH-I----------------MNN-----IAK---------------------------G-E------------------------------------------------------------------------------------------------------------------------------------MN---------------------------------------------------VN-----NL--T--------EYL-A-------K-----YK--------------------------S-Q--Y------G---PD----A-YR------------------------------------------------MN FITNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------LN-------------------------ERM--G-D---------------------------------------------------------------------------------------------A------------------------------------------Q-LA-----M-A-------------------------------------------GLMATL-P----------- GMPLIYSGQ  

OQA66704.1_Ignavibacteria_bacterium_ADurb.Bin266                                 -------------------------------------------------------------------------------PE--------------------------MH----------K-HA-------------FD-M---------TYDWDLHK-I----------------FNG-----IYL---------------------------Q-EK------------------------------------------------------------------------------------------------------------------------------------N---------------------------------------------------SN-----DI--I--------KHI-L-------K-----DL--------------------------T-N--Y------P---DY----A-YR------------------------------------------------MQ FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EF-------------------------ERL--G-E---------------------------------------------------------------------------------------------A------------------------------------------A-EV-----F-A-------------------------------------------VLTYII-P----------- GMPLIYNGQ  

AFN75430.1_Melioribacter_roseus                                                  -------------------------------------------------------------------------------PE--------------------------MH----------I--A-------------HD-M---------TYNWQLKD-I----------------MNK-----IAA---------------------------G-EL------------------------------------------------------------------------------------------------------------------------------------N---------------------------------------------------AE-----AL--A--------KHI-K-------T-----EK--------------------------N-E--Y------P---KE----G-YR------------------------------------------------LN FTTNHD ENS-------WSGT---------------------------------------------------------------------------------------------------------------VF-------------------------ERL--G-E---------------------------------------------------------------------------------------------S------------------------------------------A-EM-----F-S-------------------------------------------VLTTTI-H----------- GMPLFYSGQ  

QAR31169.1_Ornithobacterium_rhinotracheale                                       -------------------------------------------------------------------------------PE-------------------------LY-----------E--A-------------FN-A---------TYAFAFKD-T----------------ILD-----IAR---------------------------G-KK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DFN-----AV--Y--------EYF-KN------T-----I---------------------------A-K--S------K---PN----D-LK------------------------------------------------LY FTTNHD ENS-------WNYT---------------------------------------------------------------------------------------------------------------EQ-------------------------EMF--G-E---------------------------------------------------------------------------------------------N------------------------------------------Y-KN-----F-T-------------------------------------------ILT-YA-M------A---- SIPLIYNGQ  

MDG4951057.1_Profundicola_chukchiensis                                           -------------------------------------------------------------------------------PE--------------------------LH------------QA-------------FN-M---------TYGWPLKD-I----------------MID-----IAD---------------------------N-N------------------------------------------------------------------------------------------------------------------------------------KS---------------------------------------------------FN-----AV--I--------DYV-Q-------E-----RN--------------------------E-K--Y------K---AD----D-II------------------------------------------------MY FTTNHD ENS-------WNYL---------------------------------------------------------------------------------------------------------------ES-------------------------DKF--G-L---------------------------------------------------------------------------------------------N------------------------------------------L-KN-----Y-N-------------------------------------------ALTYVM-G----------- GMPLIYSGQ  

APD06119.1_Flavobacteriaceae_bacterium_UJ101                                     -------------------------------------------------------------------------------PQ--------------------------IH------------QA-------------FN-M---------SYAWDFLH-L----------------MND-----VAK---------------------------G-K------------------------------------------------------------------------------------------------------------------------------------KR---------------------------------------------------IT-----EV--Q--------DYI-A-------K-----RD--------------------------A-L--Y------Q---KE----D-VL------------------------------------------------MY FTTNHD ENS-------WNKT---------------------------------------------------------------------------------------------------------------VF-------------------------QRY--G-R---------------------------------------------------------------------------------------------N------------------------------------------H-KN-----F-A-------------------------------------------TLAFTL-D----------- GMPLIYSGQ  

VBB45750.1_uncultured_Paludibacter_sp.                                           -------------------------------------------------------------------------------PI--------------------------IH----------R--A-------------FD-M---------TYDWPLKD-I----------------IND-----IAQ---------------------------G-KK------------------------------------------------------------------------------------------------------------------------------------N---------------------------------------------------VT-----DI--I--------KHF-N-------D-----ES--------------------------S-R--F------N---SE----D-VR------------------------------------------------MH FITNHD ENT-------WAGD---------------------------------------------------------------------------------------------------------------EY-------------------------ERL--K-N--------------------------------------------------------------------------------------------QQT-----------------------------------------V-DA-----F-T-------------------------------------------ILTYMI-P----------- GMPLTYTGQ  

GIR57489.1_Crocinitomicaceae_bacterium                                           -------------------------------------------------------------------------------KN--------------------------LH----------D-AG-------------FD-M---------TYNWSYMH-V----------------SNE-----IAK---------------------------G-NQ------------------------------------------------------------------------------------------------------------------------------------T---------------------------------------------------LS-----SL--D--------SLL-M-------V-----ED--------------------------A-I--Y------N---SN----D-IR------------------------------------------------MY FTTNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------AY-------------------------ERY--G-A---------------------------------------------------------------------------------------------S------------------------------------------F-HV-----Q-T-------------------------------------------LLAFTM-P----------- GMPLIYNGQ  

PWL31337.1_Fluviicola_sp_XM-24bin1                                               -------------------------------------------------------------------------------AG--------------------------LH----------E-NA-------------FD-M---------TYGWEFHH-V----------------LNE-----VAK---------------------------G-HR------------------------------------------------------------------------------------------------------------------------------------N---------------------------------------------------AD-----SI--V--------AYF-G-------R-----EA--------------------------L-K--F------E---SN----A-YR------------------------------------------------LH FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EY-------------------------ERM--G-D---------------------------------------------------------------------------------------------G------------------------------------------V-EA-----F-A-------------------------------------------VLSATI-H----------- GMPLVYNGQ  

WP_306640064.1_Longitalea_sp_SCSIO_12813                                         -------------------------------------------------------------------------------PK--------------------------HH----------E-RA-------------FD-M---------SYSWEFMH-I----------------MNE-----IAK---------------------------G-E------------------------------------------------------------------------------------------------------------------------------------KQ---------------------------------------------------LS-----AI--D--------EYM-A-------K-----ED--------------------------D-N--F------V---ES----A-YR------------------------------------------------MM FTTNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------VF-------------------------DRY--G-D---------------------------------------------------------------------------------------------G------------------------------------------H-LA-----Y-A-------------------------------------------TLAFTI-N----------- GMPLIYSGQ  

TNE78542.1_Bacteroidota_bacterium                                                -------------------------------------------------------------------------------PQ--------------------------YH----------T-AA-------------FD-M---------TYTWSNLH-L----------------NNQ-----FAK---------------------------G-EK------------------------------------------------------------------------------------------------------------------------------------S---------------------------------------------------VS-----DY--H--------RFW-H-------T-----ED--------------------------R-A--Y------D---AS----A-YR------------------------------------------------MT FVTNHD ENS-------WAGT---------------------------------------------------------------------------------------------------------------VF-------------------------ERY--A-D---------------------------------------------------------------------------------------------K------------------------------------------V-LP-----L-T-------------------------------------------VLSYTW-Y----------- GMPLVYSGQ  

BDD08929.1_Fulvitalea_axinellae                                                  -------------------------------------------------------------------------------PK--------------------------YV----------K-EA-------------FD-L---------DYGWEFHH-I----------------MNT-----HAK-------------------------KGG-RATKIEWNMQGDV----ET------------------------------------------------------------------------------------------------------------------QT---------------------------------------------------LD-----SV--A--------NYF-V-------R-----YR--------------------------Q-R--Y------P---QS----A-YQ------------------------------------------------LN FITNHD ENS-------WAGT---------------------------------------------------------------------------------------------------------------VF-------------------------ERY--G-D---------------------------------------------------------------------------------------------A------------------------------------------V-ST-----Y-A-------------------------------------------TMTFTV-P----------- GMPLLYSGQ  

CCZ81349.1_Odoribacter_laneus                                                    -------------------------------------------------------------------------------PE-------------------------LT-----------A-TA-------------FD-A---------CYAWDLLH-T----------------MND-----IAA---------------------------G-KN------------------------------------------------------------------------------------------------------------------------------------T---------------------------------------------------AA-----AL--P--------AYF-H-------K-----AD--------------------------T-M--Y------A---PR----T-IL------------------------------------------------MN FLTNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------IN-------------------------ERF--G-E---------------------------------------------------------------------------------------------M------------------------------------------Q-KA-----F-A-------------------------------------------VLTYTV-P----------- GMPLVYSGQ  

PCJ63739.1_Bacteroidota_bacterium                                                -----H-------------KP-----------------------------------------------------------DQ-------------------------F-----------Q-SA-------------FD-A---------YYGWEMHH-I----------------MNE-----IYK---------------------------G-TE---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------SPA-----KV--I--------EVM-NT------K-----D---------------------------N-I--N------G---TK----A-FP------------------------------------------------MN FITNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------IE-------------------------ERM--A-E---------------------------------------------------------------------------------------------S------------------------------------------W-KA-----M-A-------------------------------------------VLS-YS-L------R---- GMPLIYSGQ  

QNR25628.1_Croceimicrobium_hydrocarbonivorans                                    -------------------------------------------------------------------------------PE--------------------------FH----------S--A-------------FD-M---------TYGWEMHH-I----------------MNE-----IAK---------------------------G-EM------------------------------------------------------------------------------------------------------------------------------------D---------------------------------------------------FS-----HF--N--------NYL-S-------K-----ED--------------------------Y-I--Y------A---PE----D-LR------------------------------------------------MN FVTNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------AY-------------------------ERM--G-A---------------------------------------------------------------------------------------------N------------------------------------------V-HN-----Y-F-------------------------------------------VLCAGMKR----------- SMPLVYSGQ  

QNL22394.1_Hyphobacterium_sp_CCMP332                                             --------------------------------------------------------------------------------P--------------------------K----------LH-PA-------------FD-M---------TYGWEMHH-I----------------SNE-----IAK---------------------------G-KM------------------------------------------------------------------------------------------------------------------------------------N---------------------------------------------------FD-----SL--H--------YYM-I-------K-----ED--------------------------T-N--F------N---ST----D-YR------------------------------------------------MH FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------VF-------------------------ERY--G-E---------------------------------------------------------------------------------------------N------------------------------------------Y-KN-----W-A-------------------------------------------VVMATI-D----------- GMPLLYSGQ  

OFX89561.1_Bacteroidetes_bacterium_GWE2_32_14                                    -------------------------------------------------------------------------------PE--------------------------MH----------D-FA-------------FD-M---------TYAWDMHF-L----------------WNE-----IAQ---------------------------G-KK------------------------------------------------------------------------------------------------------------------------------------N---------------------------------------------------IT-----DL--V--------SLI-E-------K-----EK--------------------------S-K--Y------P---PH----A-YH------------------------------------------------MN FTSNHD ENT-------WKGT---------------------------------------------------------------------------------------------------------------EY-------------------------ERL--N-S---------------------------------------------------------------------------------------------A------------------------------------------V-KT-----F-A-------------------------------------------VLLVTM-P----------- GMPLVYSGQ  

RCL63763.1_Bacteroidota_bacterium                                                -------------------------------------------------------------------------------VI--------------------------MH----------D-NA-------------FH-M---------TYGWENHH-I----------------LNE-----IAK---------------------------G-H------------------------------------------------------------------------------------------------------------------------------------MT---------------------------------------------------AN-----DL--L--------AYF-T-------K-----ND--------------------------S-T--Y------G---KS----P-YR------------------------------------------------MY FTSNHD ENT-------WNGT---------------------------------------------------------------------------------------------------------------VW-------------------------ERM--G-N---------------------------------------------------------------------------------------------A------------------------------------------A-HS-----M-A-------------------------------------------ALTYVM-P------S---- SMPLIYNGQ  

WP_252938339.1_Roseivirga_pacifica                                               -------------------------------------------------------------------------------PE--------------------------LH----------K-DA-------------FD-M---------TYSWELMH-L----------------MRK-----VAA---------------------------G-EE------------------------------------------------------------------------------------------------------------------------------------L---------------------------------------------------PT-----AI--K--------DMY-E-------K-----DF--------------------------K-R--Y------P---QG----Y-YK------------------------------------------------MN IITNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------AD-------------------------EFF--G-P---------------------------------------------------------------------------------------------A------------------------------------------Q-EA-----W-F-------------------------------------------VFTATT-Y----------- GMPLVYSGQ  

WP_143960756.1_Litoribacter_populi                                               -------------------------------------------------------------------------------VE-------------------------LY-----------E--A-------------FD-M---------TYAWNVFH-A----------------LVD-----LAG---------------------------E-RK-----------------------------------------------------------------------------------------------------------------------------------MN---------------------------------------------------ND-----SL--H--------IAI-L-------E-----GV--------------------------S-D--L------P---KG----A-IK------------------------------------------------MN FLTNHD ENT-------WKGT---------------------------------------------------------------------------------------------------------------ID-------------------------SLL--G-P---------------------------------------------------------------------------------------------A------------------------------------------H-EA-----M-A-------------------------------------------VLIHTI-P----------- GMPLIYSGQ  

WP_141239846.1_Aliifodinibius_salipaludis                                        -------------------------------------------------------------------------------PE--------------------------FH----------E-HA-------------FD-M---------SYAWSFPN-L----------------THQ-----IAD---------------------------G-N------------------------------------------------------------------------------------------------------------------------------------AG---------------------------------------------------PN-----AI--H--------TYM-L-------N-----EQ--------------------------R-Q--F------D---NS----D-YR------------------------------------------------MY YTSNHD INS-------WENS---------------------------------------------------------------------------------------------------------------AV-------------------------DRY--G-P---------------------------------------------------------------------------------------------A------------------------------------------L-ET-----M-A-------------------------------------------VLASTL-N----------- GMPLVYNGQ  

MDQ8208009.1_Coraliomargarita_sp_SDUM461003                                      -------------------------------------------------------------------------------PE--------------------------FH----------Q-QA-------------FE-M---------SYAWHQMG-E----------------MRK-----LKA---------------------------G-E------------------------------------------------------------------------------------------------------------------------------------ID---------------------------------------------------AK-----DL--A--------DYE-SY------E-----QD--------------------------K-K--Y------P---RQ----A-IR------------------------------------------------MR FLSNHD ENS-------WHST---------------------------------------------------------------------------------------------------------------VQ-------------------------EDY--G-P---------------------------------------------------------------------------------------------A------------------------------------------A-AV-----L-R-------------------------------------------AYTFAA-P----------- GMPMIYNGE  

TVR31165.1_Balneolaceae_bacterium                                                -------------------------------------------------------------------------------PE--------------------------LH----------R--A-------------FD-M---------SYTWDLAQ-T----------------MRD-----VGE---------------------------G-SA------------------------------------------------------------------------------------------------------------------------------------T---------------------------------------------------LS-----DL--D--------DAL-E-------R-----NF--------------------------S-R--F------H---KR----D-YR------------------------------------------------MV FTTNHD ENS-------WQGS---------------------------------------------------------------------------------------------------------------DP-------------------------ELY--G-D---------------------------------------------------------------------------------------------N------------------------------------------F-KN-----F-A-------------------------------------------VFAATV-W----------- GMPLIYNGQ  

MCH8485807.1_Cyclonatronum_sp                                                    -------------------------------------------------------------------------------PE--------------------------LH----------P--A-------------FD-M---------GYWWEMHH-L----------------WNR-----IAR---------------------------G-EG------------------------------------------------------------------------------------------------------------------------------------E---------------------------------------------------LS-----EI--D--------QLI-A-------D-----FR--------------------------K-D--F------P---ED----T-FM------------------------------------------------MN FITNHD ENS-------WAGT---------------------------------------------------------------------------------------------------------------EF-------------------------DRM--G-D---------------------------------------------------------------------------------------------G------------------------------------------V-EA-----F-A-------------------------------------------VMMSLM-E----------- GMPLIYNGQ  

OIO17781.1_Ignavibacteria_bacterium_CG1_02_37_35                                 -------------------------------------------------------------------------------PA--------------------------DH----------S-TS-------------FA-M---------TYSWNLYH-L----------------FNE-----IAK---------------------------G-KK------------------------------------------------------------------------------------------------------------------------------------P---------------------------------------------------AS-----EI--F--------TQL-Q-------K-----EK--------------------------A-E--Y------P---AN----A-FR------------------------------------------------MR FITNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EF-------------------------ERI--G-D---------------------------------------------------------------------------------------------G------------------------------------------V-KA-----F-S-------------------------------------------VLTFTL-P----------- GMPLLYNGQ  

KAA3611096.1_Calditrichota_bacterium                                             -------------------------------------------------------------------------------AF--------------------------LH----------N-RA-------------FD-M---------TYDWKMFH-T----------------LNK-----IAK---------------------------G-KS------------------------------------------------------------------------------------------------------------------------------------N---------------------------------------------------ST-----QI--D--------SVL-L-------A-----SE--------------------------K-L--F------P---KS----A-FR------------------------------------------------MR FTTNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------VA-------------------------KRL--G-D---------------------------------------------------------------------------------------------A------------------------------------------A-KV-----S-A-------------------------------------------VLTATL-P----------- GKPLLYSGQ  

QOJ29674.1_Ignavibacteriales_bacterium                                           -------------------------------------------------------------------------------VA--------------------------LH----------K-NA-------------FH-M---------SYAWDTFN-L----------------MKD-----MAK---------------------------G-KE------------------------------------------------------------------------------------------------------------------------------------K---------------------------------------------------PE-----DF--L--------KKV-K-------K-----QD--------------------------A-P--Y------P---PQ----G-IR------------------------------------------------MR FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EF-------------------------ELF--G-D---------------------------------------------------------------------------------------------A------------------------------------------A-LA-----Y-S-------------------------------------------VLAATL-P----------- GMHLIYTGQ  

PIE86166.1_Bacteroidia_bacterium                                                 -------------------------------------------------------------------------------RD--------------------------LL----------E-KA-------------FD-M---------EYNWNLHH-L----------------FNA-----IAK---------------------------N-EK------------------------------------------------------------------------------------------------------------------------------------C---------------------------------------------------VW-----DI--D--------HAL-Q-------N-----EI--------------------------W-D--F------P---TE----K-SQ------------------------------------------------LL FTSNHD ENS-------WQGA---------------------------------------------------------------------------------------------------------------AV-------------------------QRL--G-L---------------------------------------------------------------------------------------------G------------------------------------------L-EP-----L-N-------------------------------------------VLAFTM-D----------- GMPLIYNGQ  

KAF0200891.1_Bacteroidota_bacterium                                              -------------------------------------------------------------------------------HE--------------------------ML----------N-GA-------------FD-A---------VYNWNIYH-T----------------MNS-----IAR---------------------------G-ES------------------------------------------------------------------------------------------------------------------------------------S---------------------------------------------------VW-----NL--T--------SML-N-------N-----EI--------------------------A-G--F------P---AN----G-YQ------------------------------------------------ML FNSNHD ENA-------WNGS---------------------------------------------------------------------------------------------------------------EL-------------------------ERL--H-F---------------------------------------------------------------------------------------------G------------------------------------------L-EA-----F-T-------------------------------------------VLYFTL-T----------- GIPLIYNGQ  

OIP00198.1_Bacteroidetes_bacterium_CG2_30_33_31                                  -------------------------------------------------------------------------------PN--------------------------HH----------L-KA-------------FD-A---------NYSWEMFH-V----------------MQK-----VAK---------------------------G-EN------------------------------------------------------------------------------------------------------------------------------------K---------------------------------------------------VN-----DI--Y--------KER-L-------K-----ED--------------------------S-L--F------S---KS----T-YQ------------------------------------------------ML FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EY-------------------------EMF--G-E---------------------------------------------------------------------------------------------A------------------------------------------T-KT-----F-S-------------------------------------------ILNFVM-P----------- GFPLIYNGQ  

PDH57537.1_Rhodothermaeota_bacterium_MED-G12                                     -------------------------------------------------------------------------------PE--------------------------L----------LI-EA-------------FD-M---------NYAWEYAH-I----------------IRE-----IAK---------------------------G-A------------------------------------------------------------------------------------------------------------------------------------MT---------------------------------------------------FD-----RL--D--------SLL-A-------E-----DA--------------------------S-K--F------P---DN----S-YR------------------------------------------------MY FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------DL-------------------------EMY--G-D---------------------------------------------------------------------------------------------N------------------------------------------F-QN-----F-A-------------------------------------------VLSATI-D----------- GMPLVYSGQ  

RPG87855.1_Crocinitomicaceae_bacterium_TMED209                                   -------------------------------------------------------------------------------PE--------------------------HH----------N-RA-------------FD-M---------SYGWEMHH-I----------------MNQ-----VGK---------------------------G-E------------------------------------------------------------------------------------------------------------------------------------WS---------------------------------------------------VD-----SL--I--------QAV-P-------R-----QT--------------------------T-R--F------G---AD----A-YR------------------------------------------------MM FVTNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------IE-------------------------ERL--G-A---------------------------------------------------------------------------------------------N------------------------------------------G-DA-----M-A-------------------------------------------VLSGTL-M----------- GTPLVYSGQ  

TNE50071.1_Bacteroidota_bacterium                                                -------------------------------------------------------------------------------EP--------------------------GH----------FTSC-------------FN-A---------NYGWKWKD-I----------------TKD-----IAA---------------------------E-R------------------------------------------------------------------------------------------------------------------------------------QD---------------------------------------------------AH-----AL--D--------TLL-Q-------Y-----LN--------------------------A-F--Y------P---KG----Y-YQ------------------------------------------------LY FTQNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EK-------------------------ELY--G-D---------------------------------------------------------------------------------------------A------------------------------------------A-DA-----F-N-------------------------------------------VLAFTW-Q----------- GIPLIYNGQ  

CAD7252417.1_Darwinula_stevensoni                                                -----E-------------------------------------------------------------------------P---------------------------KH----------FNSC-------------FH-V---------NYGWRFKD-V----------------TKH-----IAQ---------------------------G-EA---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DAD-----AL--D--------ALL-RS------L-----Q---------------------------D-Y--Y------P---PH----Y-EQ------------------------------------------------LY FTQNHD ENA-------WSGS---------------------------------------------------------------------------------------------------------------EL-------------------------ELY--G-S---------------------------------------------------------------------------------------------A------------------------------------------A-DI-----M-N-------------------------------------------VLV-FT-W------QVLFG AMPTAASAQ  

CCH01189.1_Fibrella_aestuarina                                                   -------------------------------------------------------------------------------DT------------------------NLF-----------R-NG-------------FN-M---------NYAWAMHA-L----------------LKD-----IAK---------------------------G-K------------------------------------------------------------------------------------------------------------------------------------RQ---------------------------------------------------AL-----AI--D--------SLL-A-------Q-----RR--------------------------A-V--Y------P---AW----A-YQ------------------------------------------------MQ FTQNHD ENT-------WNGT---------------------------------------------------------------------------------------------------------------LS-------------------------ESF--G-A---------------------------------------------------------------------------------------------G------------------------------------------A-KA-----F-V-------------------------------------------VLTSTF-N----------- GMPLVYNGA  

EGA68405.1_Vibrio_sinaloensis                                                    -------------------------------------------------------------------------------PD--------------------------LH----------R-QS-------------FD-M---------TYDWGFYE-L----------------MGA-----IAR---------------------------G-HK------------------------------------------------------------------------------------------------------------------------------------S---------------------------------------------------AA-----EI--P--------NYL-D-------Q-----LY--------------------------E-Q--Y------P---QD----A-YR------------------------------------------------MV FTTNHD KNT-------WEAH---------------------------------------------------------------------------------------------------------------DD-------------------------EFF--G-D---------------------------------------------------------------------------------------------S------------------------------------------F-KA-----F-A-------------------------------------------VLAATL-Y----------- GMPLIYSGQ  

GAK19705.1_Vibrio_sp_JCM_19052                                                   -------------------------------------------------------------------------------VE--------------------------LH----------E-KS-------------FD-M---------TYNWDFYD-V----------------MKS-----VAA---------------------------G-KP------------------------------------------------------------------------------------------------------------------------------------I---------------------------------------------------IT-----SF--K--------EYL-S-------K-----EV--------------------------C-S--Y------P---YD----A-YR------------------------------------------------MA FTTNHD KNS-------WDEC---------------------------------------------------------------------------------------------------------------DV-------------------------KIF--G-D---------------------------------------------------------------------------------------------A------------------------------------------L-KA-----Y-L-------------------------------------------ALTMTF-H----------- GMPLIYNGQ  

QDU68335.1_Planctomycetes_bacterium_Pla133                                       -------------------------------------------------------------------------------EW-------------------------LY-----------E-AG-------------FD-A---------TYGWNFAA-S----------------IEA-----AAA---------------------------G-GR------------------------------------------------------------------------------------------------------------------------------------A---------------------------------------------------AV-----VR--D--------HVE-RD------RA----RL--------------------------T-E--A------G---VG----A-FR------------------------------------------------MH FTTNHD WNS-------WETL---------------------------------------------------------------------------------------------------------------AV-------------------------DRF--G-P---------------------------------------------------------------------------------------------A------------------------------------------W-EL-----A-T-------------------------------------------VLTFTL-P----------- GMPLIYSGQ  

AMR27413.1_Hymenobacter_psoromatis                                               -----LYPSGGLTWEEF--NA---------------------------------------------------------DTE-------------------------LL-----------E-RA-------------FD-M---------SFGLRLHY-L----------------LDQ-----IAE---------------------------G-K------------------------------------------------------------------------------------------------------------------------------------TA---------------------------------------------------LA-----DI--D--------TYL-A-------A-----ER--------------------------S-K--Y------P---SS----V-YL------------------------------------------------MN FTSNHD VNS-------WDGT---------------------------------------------------------------------------------------------------------------EY-------------------------ERL--G-P---------------------------------------------------------------------------------------------L------------------------------------------A-LP-----F-A-------------------------------------------VLTALL-P----------- GMPMLYSGQ  

RMH64054.1_Calditrichota_bacterium                                               -------------------------------------------------------------------------------AL--------------------------LH----------Q-RA-------------FD-M---------TYSWRMYK-A----------------FNG-----IAR---------------------------G-I------------------------------------------------------------------------------------------------------------------------------------VA--------------------------------------------------P-R-----LI--D--------TLL-T-------R-----EE--------------------------M-L--Y------P---AG----A-MR------------------------------------------------MR FLTNHD ENS-------WHGT---------------------------------------------------------------------------------------------------------------IE-------------------------KRL--G-E---------------------------------------------------------------------------------------------A------------------------------------------H-KP-----L-A-------------------------------------------VLMFTL-P----------- GKPLLYSGQ  

MBC3875504.1_Undibacterium_flavidum                                              -------------------------------------------------------------------------------FE--------------------------L----------QE-KA-------------FD-M---------TYGWQYKD-L----------------FNE-----IAQ---------------------------G-KK------------------------------------------------------------------------------------------------------------------------------------S---------------------------------------------------VK-----DL--D--------AYL-N-------G-----EE--------------------------Y-H--Y------H---PN----S-YR------------------------------------------------ML HITNHD LNS-------WEGT---------------------------------------------------------------------------------------------------------------EF-------------------------VRL--G-D---------------------------------------------------------------------------------------------A------------------------------------------V-ET-----F-L-------------------------------------------VLSNIM-K----------- GMPLMYSGQ  

GFI12946.1_Muribaculaceae_bacterium                                              -------------------------------------------------------------------------------PE-------------------------LA-----------E-HA-------------FD-M---------VYNWPMKD-L----------------FSH-----IAA---------------------------S-AGRYS--FGNGTPNF----PA----------------------------------------------------------------------------------------------------------------KN---------------------------------------------------AA-----DI--D--------SLV-A-------S-----QT--------------------------S-T--Y------P---AD----S-YM------------------------------------------------MN MTSNHD LNS-------WEGT---------------------------------------------------------------------------------------------------------------EF-------------------------ERL--G-D---------------------------------------------------------------------------------------------F------------------------------------------A-PA-----F-A-------------------------------------------AISYIL-P----------- GMPLIYTGQ  

CDE06671.1_Prevotella_sp_CAG485                                                  -------------------------------------------------------------------------------AD--------------------------LT----------R-NA-------------FD-A---------DYNWPMKD-V----------------FNA-----IAATQGANTYAVEKRQAL------------P-YR---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------NAL-----SI--D--------TLL-KK------Q-----H---------------------------T-E--Y------P---KG----A-FN------------------------------------------------MN MITNHD LNS-------WEGT---------------------------------------------------------------------------------------------------------------EF-------------------------DRL--G-P---------------------------------------------------------------------------------------------A------------------------------------------T-GA-----F-A-------------------------------------------VLSYTL--------P---- GLPMLYSGQ  

RLD43041.1_Bacteroidota_bacterium                                                ------------------------------------------------------------------------------NAD--------------------------L----------LR-HA-------------FD-M---------NYTWRLMH-L----------------TND-----IAK---------------------------G-KK------------------------------------------------------------------------------------------------------------------------------------I---------------------------------------------------AN-----DI--W--------DYL-K-------W-----NN--------------------------H-Q--F------P---PD----A-YR------------------------------------------------IA FTTNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------TK-------------------------ERL--G-D---------------------------------------------------------------------------------------------A------------------------------------------A-ES-----F-A-------------------------------------------VLSYTI-K----------- GMPLIYSGQ  

MYN29304.1_Duganella_levis                                                       -------------------------------------------------------------------------------PA--------------------------LH----------D-KA-------------FD-A---------SYDWPLNG-I----------------MKK-----IGK---------------------------G-Q------------------------------------------------------------------------------------------------------------------------------------AG---------------------------------------------------AA-----EL--R--------DYV-S-------N-----PP--------------------------Y-A--F------P---RD----A-YR------------------------------------------------LQ FTNNHD INS-------WEGA---------------------------------------------------------------------------------------------------------------DK-------------------------DLY--G-P---------------------------------------------------------------------------------------------A------------------------------------------W-GA-----M-T-------------------------------------------VLSYTL-P----------- GIPLVYNGQ  

RST30244.1_Sphingomonas_ginkgonis                                                -------------------------------------------------------------------------------PF--------------------------LH------------QA-------------FD-M---------SYDWKLLD-R----------------FAA-----IAE---------------------------G-K------------------------------------------------------------------------------------------------------------------------------------ET---------------------------------------------------AQ-----NL--R--------DYV-S-------T-----RM--------------------------S-G--L------P---RD----A-YR------------------------------------------------MT FTSNHD INS-------WRFA---------------------------------------------------------------------------------------------------------------DK-------------------------AEY--G-P---------------------------------------------------------------------------------------------R------------------------------------------F-PA-----F-A-------------------------------------------VLAATL-P----------- GMPLIYSGQ  

EEF24336.1_Ricinus_communis                                                      -------------------------------------------------------------------------------PE--------------------------LH----------E-HA-------------FD-M---------TYGWDTKD-L----------------FKA-----IAK---------------------------G-KA------------------------------------------------------------------------------------------------------------------------------------D---------------------------------------------------AR-----TL--A--------DFL-E-------H-----PP--------------------------T-A--F------P---PG----A-YR------------------------------------------------MR FTSNHD ENS-------WAGS---------------------------------------------------------------------------------------------------------------DV-------------------------ELY--G-P---------------------------------------------------------------------------------------------A------------------------------------------F-KA-----M-A-------------------------------------------VLAATL-P----------- GMPLIYGGQ  

WP_072382030.1_Novosphingobium_sp_NDB2Meth1                                      -------------------------------------------------------------------------------PE-------------------------MQ-----------A-RA-------------FD-M---------TYDWKLYH-L----------------LID-----VAK---------------------------G-K------------------------------------------------------------------------------------------------------------------------------------AD---------------------------------------------------AR-----DL--A--------KHY-T-------A-----PA--------------------------A-V--Y------P---AG----A-MR------------------------------------------------MT FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------DK-------------------------ELY--G-D---------------------------------------------------------------------------------------------G------------------------------------------A-DA-----M-A-------------------------------------------VLAATL-P----------- GMPLVYSGQ  

OWR02431.1_Roseateles_puraquae                                                   -------------------------------------------------------------------------------AV--------------------------LH----------TSGA-------------FD-V---------TYDWTLPDEV----------------FKK-----IGR---------------------------G-E------------------------------------------------------------------------------------------------------------------------------------AG---------------------------------------------------AP-----LL--K--------AWL-G-------R-----QP--------------------------Y-A--H------P---AQ----A-CR------------------------------------------------MR FTSNHD YNS-------WHGT---------------------------------------------------------------------------------------------------------------DT-------------------------ELY--G-D---------------------------------------------------------------------------------------------A------------------------------------------R-QA-----L-A-------------------------------------------VLTFTL-P----------- GMPLIYNGQ  

PZX20730.1_Breznakibacter_xylanolyticus                                          -------------------------------------------------------------------------------QR--------------------------FL----------LDSA-------------FN-A---------NYAWSLKD-L----------------FNG-----LTN---------------------------G-K------------------------------------------------------------------------------------------------------------------------------------ST---------------------------------------------------AT-----AF--E--------RWL-L-------K-----TD--------------------------S-L--H------A---TG----S-MP------------------------------------------------ML FTTNHD ENS-------WHGS---------------------------------------------------------------------------------------------------------------EY-------------------------ERL--G-D---------------------------------------------------------------------------------------------A------------------------------------------V-KA-----A-T-------------------------------------------LLTFTA-P----------- GLPLIYSGQ  

OQC35924.1_Bacteroidetes_bacterium_ADurb.Bin041                                  -------------------------------------------------------------------------------EP--------------------------LL----------I-NA-------------FD-M---------DYGWKLHH-I----------------ANK-----IAI---------------------------K-EA------------------------------------------------------------------------------------------------------------------------------------D---------------------------------------------------AN-----SI--Q--------RYF-D-------G-----LE--------------------------F-S--F------P---KG----A-IR------------------------------------------------MN FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EF-------------------------ERL--N-D---------------------------------------------------------------------------------------------G------------------------------------------A-EA-----F-F-------------------------------------------VLMATV-P----------- GMPLIYTGQ  

WP_088653137.1_Geofilum_rhodophaeum                                              ------------------------------------------------------------------------------ETA-------------------------LL-----------N-KA-------------FN-A---------NYGWALHH-L----------------LNG-----LAQ---------------------------G-TA------------------------------------------------------------------------------------------------------------------------------------K---------------------------------------------------AS-----EL--R--------SHI-E-------E-----QQ--------------------------N-R--L------P---QG----A-FS------------------------------------------------MQ FTTNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------AF-------------------------DRM--G-A---------------------------------------------------------------------------------------------A------------------------------------------F-PT-----L-A-------------------------------------------ALTFVV-E----------- GMPLIYSGQ  

CDC99258.1_Alistipes_sp_CAG268                                                   -------------------------------------------------------------------------------PA-------------------------LH-----------E-GA-------------FD-A---------SYSWELHH-L----------------MND-----IAR---------------------------G-K------------------------------------------------------------------------------------------------------------------------------------RG---------------------------------------------------VA-----EL--K--------EYL-K-------K-----DA--------------------------A-N--T------P---RE----A-FR------------------------------------------------LM FTSNHD ENS-------WAGS---------------------------------------------------------------------------------------------------------------EF-------------------------ERM--G-D---------------------------------------------------------------------------------------------A------------------------------------------A-RV-----M-A-------------------------------------------LLTFTL-P------K---- GMPLIYTGQ  

OQB69698.1_Bacteroidetes_bacterium_ADurb.Bin139                                  -------------------------------------------------------------------------------PV--------------------------NT----------R-RA-------------FN-A---------YYAWKLHH-T----------------MNS-----VAR---------------------------G-E------------------------------------------------------------------------------------------------------------------------------------KN---------------------------------------------------AD-----SL--R--------QCL-D-------L-----MA--------------------------D-D--F------G---PN----S-IP------------------------------------------------LL FTSNHD ENS-------WSGT---------------------------------------------------------------------------------------------------------------EF-------------------------ERM--G-D---------------------------------------------------------------------------------------------A------------------------------------------V-FQ-----M-A-------------------------------------------AFSFVL-P----------- GLPLIYTGQ  

MBR0110455.1_Bacteroidales_bacterium                                             --------------------------------------------------------------------------------E--------------------------W----------MYGAG-------------FN-S---------LYGWRLHH-L----------------LNG-----IAQ---------------------------G-KK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------TKA-----DL--I--------AEI-EK----------------------------------------K-Y--I------S---SD----G-NR------------------------------------------------MT FTSNHD ENS-------WSGT---------------------------------------------------------------------------------------------------------------EF-------------------------ERM--G-D---------------------------------------------------------------------------------------------A------------------------------------------V-KA-----M-S-------------------------------------------ILCWTL-P------N---- SQPLIYTGQ  

GHU94128.1_Bacteroidia_bacterium                                                 -------------------------------------------------------------------------------PA-------------------------LMH------------RA-------------FD-A---------FYAWNLFH-T----------------MND-----VAQ---------------------------G-KA---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------AAD-----AL--W--------TSI-HK------Q-----Q---------------------------K-Q--F------V---QG----A-VP------------------------------------------------LL FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EF-------------------------ERM--G-T---------------------------------------------------------------------------------------------S------------------------------------------G-AA-----A-F-------------------------------------------AAFCYL-V------Q---- GLPLIYTGQ  

WP_274957478.1_Millionella_massiliensis                                          -------------------------------------------------------------------------------PE--------------------------FH----------T-VA-------------FD-A---------TYSWEMHH-L----------------TVD-----IAQ---------------------------G-R------------------------------------------------------------------------------------------------------------------------------------VV----------------------------------------------S---PAA-----AL--R--------DRL-S-------H-----EA--------------------------V-E--Y------A---PA----A-LR------------------------------------------------MR FTSNHD ENS-------WNGS---------------------------------------------------------------------------------------------------------------EF-------------------------VRY--G-A---------------------------------------------------------------------------------------------A------------------------------------------VR-Q-----M-A-------------------------------------------ALTFLL-P----------- GVPLIYNGQ  

TCN64708.1_Acetobacteroides_hydrogenigenes                                       -------------------------------------------------------------------------------PL--------------------------LH----------R-KA-------------FN-A---------TYYWDLHH-T----------------MNG-----LVQ---------------------------G-KN------------------------------------------------------------------------------------------------------------------------------------T---------------------------------------------------VE-----DL--D--------RCF-K-------K-----QH--------------------------S-L--F------S---PN----D-MR------------------------------------------------LI FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EF-------------------------ERM--G-I---------------------------------------------------------------------------------------------A------------------------------------------A-RQ-----M-A-------------------------------------------VFSFLI-P----------- GMPLIYNGQ  

WP_295936620.1_uncultured_Alistipes_sp                                           -------------------------------------------------------------------------------QD-------------------------LFH----------K-GA-------------FD-A---------CYAWEMHH-L----------------MND-----VAQ---------------------------Q-RV---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------RVT-----SL--R--------DYI-YA------D-----R---------------------------A-R--Y------P---SW----A-MR------------------------------------------------LA FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EF-------------------------ARM--G-A---------------------------------------------------------------------------------------------A------------------------------------------R-EI-----M-A-------------------------------------------VFTFVV-P------R---- GLPLIYTGQ  

CCY36953.1_Alistipes_sp_CAG831                                                   -------------------------------------------------------------------------------PA--------------------------LM----------T-DA-------------FD-A---------YYGWSNHA-F----------------MNR-----LAQ---------------------------G-K------------------------------------------------------------------------------------------------------------------------------------AT---------------------------------------------------AA-----EY--A--------AYR-V-------E-----HE--------------------------K-K--L------P---VE----S-IE------------------------------------------------MN FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EF-------------------------ERM--G-E---------------------------------------------------------------------------------------------A------------------------------------------AR-Q-----F-A-------------------------------------------ALTFAE-P----------- GMPLIYSGQ  

WP_238867769.1_Proteiniphilum_sp_UBA4988                                         -------------------------------------------------------------------------------PE-------------------------LN-----------E-TV-------------FD-A---------YYAWDFHH-K----------------MNM-----VAQ---------------------------G-K------------------------------------------------------------------------------------------------------------------------------------EN---------------------------------------------------AD-----SL--R--------LSL-L-------R-----MN--------------------------C-R--F------S---PD----A-VP------------------------------------------------MF FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EF-------------------------ERM--G-D---------------------------------------------------------------------------------------------D------------------------------------------AAET-----F-A-------------------------------------------VLTYML-P----------- GMPLIYSGQ  

OJV18238.1_Bacteroidetes_bacterium_41-46                                         -------------------------------------------------------------------------------PG--------------------------LQ----------K-RA-------------FN-M---------YYGWRFHH-I----------------MNG-----IAS---------------------------G-KY------------------------------------------------------------------------------------------------------------------------------------N---------------------------------------------------AD-----TI--R--------AYY-K-------R-----VH--------------------------E-R--F------P---IN----T-IA------------------------------------------------MH FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EF-------------------------ERL--K-D---------------------------------------------------------------------------------------------H------------------------------------------S-EQ-----M-A-------------------------------------------ALTFIL-P----------- GIPLIYNGQ  

MDI3527941.1_Tenuifilum_sp.                                                      -------------------------------------------------------------------------------PE--------------------------L----------QK-FA-------------FD-A---------DYAWECHH-I----------------LNS-----IAQ---------------------------G-AK------------------------------------------------------------------------------------------------------------------------------------S---------------------------------------------------VA-----DL--E--------QYL-L-------K-----KA--------------------------E-T--Y------P---KN----T-IK------------------------------------------------MN FITNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EF-------------------------ERM--G-D---------------------------------------------------------------------------------------------A------------------------------------------V-KA-----M-P-------------------------------------------ALTFVL-D----------- GMPLIYSGQ  

KAB2813838.1_Phaeocystidibacter_luteus                                           -------------------------------------------------------------------------------PY--------------------------LH----------D--V-------------FD-M---------TYGWDFHH-R----------------TNE-----VAK---------------------------G-EQ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------SAT-----TF--D--------DYK-TE------V-----LD--------------------------R-L--Y------P---EN----A-MK------------------------------------------------ML FTTNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------VY-------------------------ERY--G-D---------------------------------------------------------------------------------------------G------------------------------------------H-KA-----F-F-------------------------------------------VLCATY-E------Q---- GMPLVYSGQ  

QTN38589.1_Cryomorphaceae_bacterium                                              -------------------------------------------------------------------------------PT--------------------------DM------------QN-------------FN-M---------NYGWDVHH-M----------------TNE-----VAQ---------------------------G-H------------------------------------------------------------------------------------------------------------------------------------KS---------------------------------------------------PS-----DI--E--------ALR-S-------V-----ID--------------------------A-N--Y------T---RD----D-IR------------------------------------------------MY FTTNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------VF-------------------------ERY--G-K---------------------------------------------------------------------------------------------A------------------------------------------H-FQ-----W-F-------------------------------------------AFCMTF-D------R---- GMPLIYSGQ  

PTL98760.1_Bacteroidota_bacterium                                                -------------------------------------------------------------------------------PA-------------------------LV-----------E-AG-------------FN-A---------VYGWEFHH-I----------------MNE-----IAQ---------------------------G-H------------------------------------------------------------------------------------------------------------------------------------KN---------------------------------------------------VS-----AV--A--------EYA-A-------K-----CD--------------------------P-L--W------P---SE----T-MK------------------------------------------------MY FNTNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------VQ-------------------------ERM--G-D---------------------------------------------------------------------------------------------L------------------------------------------GN-A-----M-Y-------------------------------------------VLASMI-Q------R---- SFPLIYSGQ  

GGC45001.1_Marivirga_lumbricoides                                                -------------------------------------------------------------------------------AE--------------------------MH----------D-AG-------------FD-M---------TYGWSYHH-L----------------IND-----IAQ---------------------------G-KA------------------------------------------------------------------------------------------------------------------------------------N---------------------------------------------------AD-----SL--D--------VFL-Q-------R-----DN--------------------------T-K--Y------D---SA----D-FR------------------------------------------------MF FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------VF-------------------------ERM--G-D---------------------------------------------------------------------------------------------A------------------------------------------Y-EV-----I-A-------------------------------------------VLTSTV-K----------- GMPLIYGGQ  

KRO58761.1_Cryomorphaceae_bacterium_BACL7_MAG-120910-bin2                        --------------------------------------------------------------------------------F--------------------------YL---------HD-CR-------------FD-A---------TYGWEFHH-L----------------LNN-----VAG---------------------------K-E------------------------------------------------------------------------------------------------------------------------------------AD---------------------------------------------------VV-----TL--D--------TYL-T-------K-----QK--------------------------T-N--F------P---SD----G-YR------------------------------------------------LY FIDNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------VE-------------------------KRI--G-Q---------------------------------------------------------------------------------------------N------------------------------------------AH-A-----A-F-------------------------------------------VLCATM-T------N---- GMPLIYSGQ  

TVQ46139.1_Saprospirales_bacterium                                               -------------------------------------------------------------------------------PT--------------------------HH----------D-LG-------------FH-A---------SYAWELHH-I----------------MNR-----LAQ---------------------------N-EA------------------------------------------------------------------------------------------------------------------------------------N---------------------------------------------------AE-----DL--I--------EYW-E-------K-----EK--------------------------G-T--F------P---SN----A-LR------------------------------------------------MV FIDNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------IE-------------------------ERM--G-A---------------------------------------------------------------------------------------------N------------------------------------------A-DA-----M-A-------------------------------------------VFNFTF-P----------- GIPLIYTGQ  

MCL4143760.1_Idotea_baltica                                                      -------------------------------------------------------------------------------PE--------------------------YV----------NQGG-------------FD-A---------NYGWEMHH-L----------------LNA-----VAQ---------------------------N-K------------------------------------------------------------------------------------------------------------------------------------SP---------------------------------------------------SY-----DF--G--------ALQ-H-------R-----IN----------------------------A--Y------K---PG----Y-IK------------------------------------------------MN FITNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------VQ-------------------------ERM--G-T---------------------------------------------------------------------------------------------N------------------------------------------A-QA-----A-A-------------------------------------------VFTF-T-F------D---- GLPLIYSGQ  

KRP09954.1_Sphingobacteriales_bacterium_BACL12_MAG-120802-bin5                   -------------------------------------------------------------------------------PQ--------------------------FH----------R-NG-------------FD-M---------TYGSKLHH-E----------------MNK-----VAA---------------------------G-ER------------------------------------------------------------------------------------------------------------------------------------S---------------------------------------------------AI-----DL--E--------AAV-M-------D-----GL--------------------------N-T--F------P---EA----A-YR------------------------------------------------MQ FITNHD ENS-------WNGI---------------------------------------------------------------------------------------------------------------EF-------------------------DRM--G-E---------------------------------------------------------------------------------------------A------------------------------------------A-LT-----F-F-------------------------------------------VVAATV-P----------- GMPLLYSGQ  

PZX61841.1_Hydrotalea_sandarakina                                                -------------------------------------------------------------------------------PE-------------------------LN-----------A-DG-------------FD-A---------TYTWYDFN-I----------------MKE-----IAK---------------------------G-KK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PAS-----AI--D--------SAI-HR------T-----E---------------------------D-Q--F------P---KN----A-LR------------------------------------------------MF FTSNHD ENS-------WNGA---------------------------------------------------------------------------------------------------------------DF-------------------------STM--PGK---------------------------------------------------------------------------------------------I------------------------------------------H-AP-----F-A-------------------------------------------VYTQTI-V------R---- SVPLIYSGQ  

NII25694.1_Paraflavitalea_devenefica                                             -------------------------------------------------------------------------------GE--------------------------LH----------T-AG-------------FD-A---------SYPWDMFQ-T----------------MKK-----VAA---------------------------G-ER---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------NAL-----SL--D--------TVL-MR------Q-----D---------------------------A-T--F------P---AG----A-VR------------------------------------------------LY FTSNHD ENS-------WNKS---------------------------------------------------------------------------------------------------------------DF-------------------------GTF--PGL---------------------------------------------------------------------------------------------K------------------------------------------H-GA-----F-A-------------------------------------------VLTQTM-R------A---- SLPLIYGGQ  

TAF56997.1_Sphingobacteriia_bacterium                                            -------------------------------------------------------------------------------PW--------------------------VH----------R-VG-------------FD-L---------SYPWKYFH-T----------------TVD-----IAA---------------------------G-KK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------NAL-----AL--D--------SIQ-EL------V-----L---------------------------R-T--L------T---PQ----A-GL------------------------------------------------LY FTSNHD ENS-------WNGA---------------------------------------------------------------------------------------------------------------DH-------------------------QTM--PQA---------------------------------------------------------------------------------------------I------------------------------------------H-RP-----F-M-------------------------------------------VLSQTL-E------R---- SVPLVYSGQ  

RYY66426.1_Chitinophagaceae_bacterium                                            -------------------------------------------------------------------------------PE--------------------------LH----------T-AG-------------FD-V---------SYGWQAMH-A----------------MKD-----LYT---------------------------G-KY---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------TLA-----QF--D--------SVN-VQ------G-----I---------------------------A-D--F------P---KN----A-AR------------------------------------------------LF FTTNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EY-------------------------EKF--G-P---------------------------------------------------------------------------------------------A------------------------------------------A-KA-----F-A-------------------------------------------VFTQTY-A------Q---- SIPLIYNGQ  

QCK16385.1_Mangrovivirga_cuniculi                                                -------------------------------------------------------------------------------PR--------------------------AH------------LE-------------FD-A---------TYAWGLLG-V----------------TNE-----VGE---------------------------G-KK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PGK-----EI--A--------EYI-EN------D-----Q---------------------------A-R--Y------G---RK----P-FR------------------------------------------------LT MTTNHD VNS-------WEGT---------------------------------------------------------------------------------------------------------------VF-------------------------ERY--G-E---------------------------------------------------------------------------------------------G------------------------------------------Y-KT-----F-A-------------------------------------------AMTF-T-A------Y---- GVPMLYSGQ  

WP_242121039.1_Aestuariivivens_sediminicola                                      -------------------------------------------------------------------------------ET--------------------------F--------------I-------------LD-G---------SYADEFET-L----------------MRE-----VAA---------------------------G-EE---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------QAD-----AL--S--------DWI-DK------D-----M---------------------------A-K--Y------G---RT----A-LR------------------------------------------------MT YTSNHD LNS-------WNGT---------------------------------------------------------------------------------------------------------------VF-------------------------ERL--G-D---------------------------------------------------------------------------------------------G------------------------------------------H-QA-----F-A-------------------------------------------AFVF-T-S------Y---- GFPLILGGQ  

NGP87033.1_Fodinibius_halophilus                                                 -------------------------------------------------------------------------------PE--------------------------MH------------PW-------------FD-A---------TYTWEYFH-L----------------TTD-----IAK---------------------------G-D------------------------------------------------------------------------------------------------------------------------------------KS---------------------------------------------------LD-----AI--T--------EYM-A-------K-----QD--------------------------N-L--F------P---DH----A-YR------------------------------------------------LY FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------DK-------------------------ELF--G-D---------------------------------------------------------------------------------------------N------------------------------------------F-QN-----F-A-------------------------------------------VMAATL-K----------- GMPLVYSGQ  

PMB22228.1_Fischerella_thermalis                                                 -------------------------------------------------------------------------------VE--------------------------MH------------EN-------------FH-A---------TYGWHLHH-I----------------MNK-----IAK---------------------------G-DT---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------TAE-----AI--D--------SYL-ET------Q-----NK--------------------------G-G--Y------R---SN----M-QR------------------------------------------------MY FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EF-------------------------ERL--G-P---------------------------------------------------------------------------------------------L------------------------------------------H-QA-----M-F-------------------------------------------VTMAFL-P------N---- AVPMIYTGQ  

PHU37968.1_Agathobacter_ruminis                                                  --------------------T----------------------------------------------------------KA--------------------------LL----------N-QA-------------FD-E---------NYNWDLYD-N----------------MVA-----VAN---------------------------G-SK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------TAD-----RL--R-------------L------Y-----LG--------------------------T-N--Y------P---EG----T-YP------------------------------------------------LN FLDNHD KNS-------YEGT---------------------------------------------------------------------------------------------------------------IV-------------------------ENF--GTQ---------------------------------------------------------------------------------------------E------------------------------------------I-PA-----F-W-------------------------------------------TYL-FT-I------P---- GQPLVYSSD  

WP_196803062.1_Butyrivibrio_sp_MC2013                                            --------------------V----------------------------------------------------------PS--------------------------LL----------D-SA-------------FD-S---------NYNWNLYD-S----------------IIQ-----VGH---------------------------D-SK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------TAD-----KL--K-------------Y------Y-----LQ--------------------------L-K--M------Q---EG----T-FA------------------------------------------------MN FTDNHD KNS-------YEYT---------------------------------------------------------------------------------------------------------------LE-------------------------TGY--GFD---------------------------------------------------------------------------------------------G------------------------------------------A-AA-----M-Y-------------------------------------------ALT-FT-S------E---- GVPLVYSGD  

WP_022758533.1_Butyrivibrio_fibrisolvens                                         -----G-------------LA----------------------------------------------------------AS-------------------------NL-----------D-YA-------------FD-T---------NYNTKLYE-T----------------LVE-----IAK---------------------------D-NK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------TAD-----KI--K-------------L------Y-----LS--------------------------Q-D--E----------NN----T-FS------------------------------------------------MN YLDNHD VNA-------YDRT---------------------------------------------------------------------------------------------------------------IY-------------------------TAF--GSE---------------------------------------------------------------------------------------------S------------------------------------------L-PA-----M-M-------------------------------------------SLV-FT-L------P---- GIPMVYSSD  

WP_216555785.1_Roseburia_sp_MSJ-14                                               --------------------T----------------------------------------------------------QG-------------------------LT-----------E-YA-------------FD-T---------CYNDMLYG-Q----------------ALM-----TKG---------------------------GVAT---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------SSI-----KD--G-------------M------D-----VQ--------------------------S-N--Y------C---GD----S-FP------------------------------------------------MN YLDNHD KNS-------YEGS---------------------------------------------------------------------------------------------------------------IV-------------------------GRY--GDT---------------------------------------------------------------------------------------------Y------------------------------------------A--P-----L-L-------------------------------------------ALS-FL-T------P---- GMPLIYTAN  

CCZ03538.1_Eubacterium_sp_CAG:603                                                -------------------NS----------------------------------------------------------DS--------------------------LL----------N-KA-------------FD-S---------NYNFELYD-A----------------LKL-----ASS---------------------------V-PN---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------TAD-----KL--E-------------S------Y-----IK--------------------------S-D--L------P---YG----A-FK------------------------------------------------MN FIDNHD KNT-------YDGT---------------------------------------------------------------------------------------------------------------LA-------------------------DRF--GEE---------------------------------------------------------------------------------------------S------------------------------------------L-GA-----L-Y-------------------------------------------TVV-FT-A------E---- GLPLIYSGN  

WP_052087767.1_Paenibacillus_wynnii                                              ------------------------------------------------------------------------------QHG--------------------------L----------LE-KA-------------FN-S---------NYNWDLFY-N----------------ITA-----EIP--------------------------TG-EI------------------------------------------------------------------------------------------------------------------------------------H---------------------------------------------------SS-----DV--K--------RYL-D-------N-----QM--------------------------V-K--Y------P---KG----A-YP------------------------------------------------MN YITNHD INS-------WEGS---------------------------------------------------------------------------------------------------------------TS-------------------------EML--G-D---------------------------------------------------------------------------------------------A------------------------------------------E-DM-----L-A-------------------------------------------AFSFTL-P----------- GMPLIYSGQ  

WP_258201581.1_Paenibacillus_endoradicis                                         ------------------------------------------------------------------------------QYQ--------------------------L----------MN-KA-------------FN-S---------NYGWDLFY-N----------------VML-----GIP-----------------------------TGEK----------------------------------------------------------------------------------------------------------------------------------E---------------------------------------------------AK-----DI--K--------SYI-D-------R-----TK--------------------------L-L--Y------P---TG----S-YP------------------------------------------------MH FITNHD INS-------WEGT---------------------------------------------------------------------------------------------------------------TS-------------------------EML--G-Q---------------------------------------------------------------------------------------------S------------------------------------------E-LA-----L-A-------------------------------------------TLTYTL-P----------- GMPLIYSGQ  

WP_163195571.1_Clostridium_thermarum                                             ------------------------------------------------------------------------------NFK-------------------------LL-----------T-NA-------------FN-S---------NYGWSLYH-T----------------LND-----IVK---------------------------G-NGGK----------------------------------------------------------------------------------------------------------------------------------T---------------------------------------------------AL-----SV--K--------SNL---------Q-----SI--------------------------V-Y--Y------P---NG----T-YP------------------------------------------------LN FITNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EF-------------------------ERL--G-D---------------------------------------------------------------------------------------------A------------------------------------------V-KT-----M-A-------------------------------------------ALTFTA-P----------- GIPLIYSGQ  

RCL70465.1_Flavobacteriales_bacterium                                            -------------------------------------------------------------------------------NH-----------------------KGGYP---------LI-EL-------------FQ-L---------SYDWPGHA-T----------------LNR-----IAK---------------------------G-EM------------------------------------------------------------------------------------------------------------------------------------K---------------------------------------------------AI-----DL--K--------NHL-K-------S-----VQ--------------------------S-N--Y------S---SD----H-AV------------------------------------------------MS FTTNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------VF-------------------------ERL--G-D---------------------------------------------------------------------------------------------A------------------------------------------A-EV-----M-A-------------------------------------------VLTYAM-P----------- GTPLIYSGQ  

OPZ32571.1_Tenericutes_bacterium_ADurb.BinA124                                   ------------------------------------------------------------------------------DIT--------------------------LV----------N-HL-------------FH-A---------NYSFEYMN-L----------------IKD-----VVK---------------------------G-VK------------------------------------------------------------------------------------------------------------------------------------R---------------------------------------------------AS-----QI--Q--------MFV-N-------R-----NK--------------------------A-R--Y------P---LG----T-FP------------------------------------------------LL YTSNHD VNS-------WEGP---------------------------------------------------------------------------------------------------------------DE-------------------------MLL--G-A---------------------------------------------------------------------------------------------A------------------------------------------K-DV-----F-S-------------------------------------------LLTFTI-P----------- GMPLIYSGQ  

WP_317493295.1_Haloechinothrix_sp_LS1_15                                         ------------------------------------------------------------------------------KTH-------------------------LL-----------K-RD-------------YH-A---------NYAWWLFH-T----------------MTQ-----VAG---------------------------G-EA------------------------------------------------------------------------------------------------------------------------------------S---------------------------------------------------AG-----DV--R--------EYV-D-------W-----MQ--------------------------V-T--Y------P---KG----G-YP------------------------------------------------MT FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------TR-------------------------ELF--G-E---------------------------------------------------------------------------------------------A------------------------------------------E-HT-----M-A-------------------------------------------VLTFAL-P----------- GMPLIYSGQ  

QDU70590.1_Mucisphaera_calidilacus                                               -------------------------------------------------------------------------------HN--------------------------LV----------T-YA-------------FD-A---------LYAWELAP-T----------------LER-----IHH---------------------------R-E------------------------------------------------------------------------------------------------------------------------------------NS---------------------------------------------------VK-----DL--V--------NYL-R-------K-----DA--------------------------G-R--V------T---AD----G-FR------------------------------------------------LN FTTNHD TNA-------WEGT---------------------------------------------------------------------------------------------------------------TA-------------------------ERM--G-D---------------------------------------------------------------------------------------------G------------------------------------------L-EA-----F-T-------------------------------------------VATFTI-P----------- GMPMIYNGQ  

OJV31926.1_Bacteroidales_bacterium_36-12                                         -------------------------------------------------------------------------------SE-------------------------LL-----------N-HA-------------FD-A---------DYAWEFMH-I----------------MNE-----IAK---------------------------G-NK------------------------------------------------------------------------------------------------------------------------------------N---------------------------------------------------AN-----HI--D--------EYL-Q-------K-----ID--------------------------Y-L--I------C---PD----A-YK------------------------------------------------LN LITNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EY-------------------------ERL--G-A---------------------------------------------------------------------------------------------G------------------------------------------V-EA-----F-A-------------------------------------------VLTYTL-N----------- GIPLIYTGQ  

NOJ75523.1_Empedobacter_stercoris                                                -------------------------------------------------------------------------------PD-------------------------LL-----------V-NA-------------FD-A---------AYGWEIHH-I----------------MND-----IAK---------------------------G-KK------------------------------------------------------------------------------------------------------------------------------------N---------------------------------------------------VS-----AI--D--------TYM-D-------S-----IP--------------------------Y-K--W------Q---AD----D-YK------------------------------------------------LL FTSNHD ENS-------WAGT---------------------------------------------------------------------------------------------------------------EY-------------------------ERM--G-D---------------------------------------------------------------------------------------------A------------------------------------------V-ET-----F-A-------------------------------------------ALTYTL-P----------- GIPMIYNGQ  

RME68550.1_Verrucomicrobiota_bacterium                                           -------------------------------------------------------------------------------PD-------------------------HQ------------LHA-------------FH-A---------AYGWEMMH-G----------------FNA-----IAQ---------------------------G-R------------------------------------------------------------------------------------------------------------------------------------AP---------------------------------------------------AS-----HI--D--------DIL-A-------R-----QR--------------------------Q-R--F------P---AG----S-DF------------------------------------------------LY LTSNHD ENT-------WNGT---------------------------------------------------------------------------------------------------------------VF-------------------------ERL--G-G---------------------------------------------------------------------------------------------G------------------------------------------AE-V-----F-A-------------------------------------------ALTFVL-D----------- GIPLVYNGQ  

MBK1876700.1_Pelagicoccus_mobilis                                                -------------------------------------------------------------------------------GD--------------------------FN----------L-EA-------------FH-A---------SYAWERHH-A----------------FNA-----IAQ---------------------------G-K------------------------------------------------------------------------------------------------------------------------------------AP---------------------------------------------------AS-----HL--D--------DIL-A-------R-----EK--------------------------K-Y--M------P---KG----T-AL------------------------------------------------LT FTSNHD ENS-------WAGT---------------------------------------------------------------------------------------------------------------TA-------------------------ERM--G-P---------------------------------------------------------------------------------------------A------------------------------------------KR-V-----F-D-------------------------------------------LLSFTM-P----------- GIPLIYNGQ  

BDQ11811.1_Sediminibacterium_sp_TEGAF015                                         -------------------------------------------------------------------------------QD--------------------------YH------------QV-------------FD-A---------TYAWWWMH-E----------------TGR-----YAE---------------------------G-HS------------------------------------------------------------------------------------------------------------------------------------S---------------------------------------------------LH-----EI--R--------NVL-H-------A-----YS--------------------------R-H--Y------P---KH----A-IK------------------------------------------------LF FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EY-------------------------EKY--G-S---------------------------------------------------------------------------------------------A------------------------------------------A-LA-----W-S-------------------------------------------VFSFTW-S----------- GMPLIYSGQ  

RYY54105.1_Chitinophagaceae_bacterium                                            -------------------------------------------------------------------------------LA--------------------------YH----------E--A-------------FD-V---------TYGWEALR-A----------------FDK-----YFK---------------------------G-EL---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------AMT-----EV--R--------PLL-NN------Y-----G---------------------------K-L--Y------P---VG----S-EK------------------------------------------------LL FTSNHD ENS-------DHGT---------------------------------------------------------------------------------------------------------------EY-------------------------EKY--G-V---------------------------------------------------------------------------------------------A------------------------------------------A-QA-----M-A-------------------------------------------VLS-CT-W------P---- GIPLLYSGQ  

QEC72499.1_Arachidicoccus_ginsenosidivorans                                      -------------------------------------------------------------------------------DS--------------------------Y-----------S-SV-------------FD-A---------TYAWRWMH-A----------------SEK-----LLH---------------------------Q-ES-----------------------------------------------------------------------------------------------------------------------------------LP----------------------------------------------A---TIA-----EF--Q--------ATL-QH------Y-----N---------------------------A-S--L------P---VG----A-EK------------------------------------------------LY FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EF-------------------------EKY--G-N---------------------------------------------------------------------------------------------L------------------------------------------A-PV-----L-A-------------------------------------------AFS-FL-Y------P---- AVPLIYSGQ  

TAF98278.1_Bacteroidota_bacterium                                                -------------------------------------------------------------------------------HS--------------------------YF------------DV-------------FD-T---------LYGWEWMH-A----------------SEK-----IVK---------------------------G-EF---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------SLQ-----QY--N--------SLL-HY------Y-----R---------------------------V-Q--G------S----K----G-AK------------------------------------------------LL FTTNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EF-------------------------EKY--G-T---------------------------------------------------------------------------------------------Y------------------------------------------A-QA-----M-A-------------------------------------------VFS-VL-F------P---- GNALVYSGQ  

PHX74369.1_Chitinophagaceae_bacterium                                            -----L-------------DN----------------------------------------------------------SS--------------------------YM------------EV-------------FD-S---------AYSWRWMN-T----------------TKA-----MKD--------A------------------G-AR---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DIY-----SL--L--------SVL-EE------Y-----S---------------------------A-V--L------P---SS----A-GL------------------------------------------------AW FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EY-------------------------EKY--G-E---------------------------------------------------------------------------------------------M------------------------------------------A-IP-----L-S-------------------------------------------VFS-AL-W------K---- GIPLLYSGQ  

RYY29886.1_Chitinophagaceae_bacterium                                            -------------------------------------------------------------------------------AH--------------------------Y----------F--EV-------------FD-A---------GYAWNWMH-S----------------TEK-----HSR---------------------------D-QI---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------QLE-----DV--M--------TVL-YQ------Y-----E---------------------------E-Q--Y------P---VG----S-RH------------------------------------------------LF FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EY-------------------------EKY--G-E---------------------------------------------------------------------------------------------A------------------------------------------A-RA-----L-V-------------------------------------------IFS-YT-W------K---- GIPMTYSGQ  

KYP14675.1_Flavihumibacter_sp_CACIAM_22H1                                        -------------------------------------------------------------------------------PH--------------------------Y----------HD--A-------------FD-L---------TYTWEWMH-K----------------TVE-----FMK---------------------------G-QT---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DLN-----GL--E--------SLL-WK------Y-----N---------------------------T-Q--F------P---PG----A-MR------------------------------------------------LY FTTNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EF-------------------------EKY--G-E---------------------------------------------------------------------------------------------A------------------------------------------H-QA-----F-A-------------------------------------------VFS-AT-W------N---- GVPLIYSGQ  

WP_018626150.1_Niabella_aurantiaca                                               -----L-------------EN----------------------------------------------------------PG--------------------------Y------------GQV-------------FD-A---------SYSWKWMH-Q----------------TED-----FFK---------------------------K-KH---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PLS-----GL--Y--------DLL-LQ------Y-----N---------------------------A-I--G----------DS----S-MR------------------------------------------------AW FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EY-------------------------EKY--G-D---------------------------------------------------------------------------------------------L------------------------------------------A-KP-----L-A-------------------------------------------VFS-CT-W------N---- GIPLVYSGQ  

WP_207492959.1_Aridibaculum_aurantiacum                                          -------------------------------------------------------------------------------AS--------------------------YH------------EV-------------FD-A---------SFTWNFLH-L----------------VED-----MYR---------------------------G-NK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------FIP-----DL--L--------QMI-DD------Y-----A---------------------------E-N--F------P---AD----A-YR------------------------------------------------LY FITNHD ENS-------HSGS---------------------------------------------------------------------------------------------------------------EY-------------------------ERL--G-N---------------------------------------------------------------------------------------------A------------------------------------------V-RA-----I-W-------------------------------------------ILCATS-L------N---- SIPLMYSGQ  

RYY49171.1_Chitinophagaceae_bacterium                                            -------------------------------------------------------------------------------IS--------------------------YH------------QA-------------FD-I---------SFTWKWMH-A----------------TEA-----YFK---------------------------G-EK------------------------------------------------------------------------------------------------------------------------------------G---------------------------------------------------FS-----EL--I--------EVL-Q-------H-----YK--------------------------R-D--F------P---SD----A-VR------------------------------------------------MW FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------AF-------------------------EKY--G-A---------------------------------------------------------------------------------------------F------------------------------------------V-KA-----L-S-------------------------------------------VFNCTY-F----------- GIPLIYSGE  

WP_224014770.1_Ferruginibacter_albus                                             -------------------------------------------------------------------------------IS--------------------------YH----------E--V-------------FD-A---------SYTWEWMH-K----------------TED-----YCK---------------------------G-YT------------------------------------------------------------------------------------------------------------------------------------D---------------------------------------------------MN-----GL--Y--------SVL-D-------K-----YK--------------------------E-D--F------P---AT----A-FR------------------------------------------------LY YTSNHD ENS-------HTGT---------------------------------------------------------------------------------------------------------------EY-------------------------DKF--G-D---------------------------------------------------------------------------------------------A------------------------------------------A-KA-----L-A-------------------------------------------VFSCTY-N----------- GIPLIYSGQ  

WHO38526.1_Sphingobium_sp_AP49                                                   -------------------------------------------------------------------------------PE--------------------------LH----------R-RA-------------FD-A---------SYAWKLVQ-A----------------MRD-----VAQ---------------------------G-R------------------------------------------------------------------------------------------------------------------------------------AN---------------------------------------------------TA-----AL--A--------GYW-N-------V-----EA--------------------------N-A--W------P---HE----A-YR------------------------------------------------LA YTSNHD SSA-------WEGS---------------------------------------------------------------------------------------------------------------DR-------------------------DIY--G-P---------------------------------------------------------------------------------------------A------------------------------------------L-TA-----M-T-------------------------------------------ALTFAA-D----------- TMPLIYNGQ  

GGX70803.1_Litorimonas_cladophorae                                               -------------------------------------------------------------------------------PE--------------------------LH----------N-SA-------------FD-A---------SYAWRWKE-I----------------MQD-----IVN---------------------------G-Q------------------------------------------------------------------------------------------------------------------------------------AR---------------------------------------------------AQ-----DM--A--------DYY-T-------D-----YQ--------------------------A-N--W------P---KG----A-MR------------------------------------------------MA YTSNHD QNT-------WDGI---------------------------------------------------------------------------------------------------------------PQ-------------------------DIY--G-D---------------------------------------------------------------------------------------------A------------------------------------------Y-EA-----A-I-------------------------------------------VLSFTG-E----------- GIPLIYSGQ  

ACT60142.1_Hirschia_baltica                                                      -------------------------------------------------------------------------------RD--------------------------VH----------A-KA-------------FD-A---------TYAWGWKE-T----------------MQK-----IAH---------------------------G-D------------------------------------------------------------------------------------------------------------------------------------AD---------------------------------------------------AS-----AF--E--------WYY-F-------E-----NQ--------------------------A-L--W------P---DD----A-YR------------------------------------------------ML YTSNHD QNS-------WDEA---------------------------------------------------------------------------------------------------------------AP-------------------------IMY--G-D---------------------------------------------------------------------------------------------A------------------------------------------Y-EN-----A-I-------------------------------------------VLSFLS-E----------- GIPLIYNGQ  

ABC62721.1_Erythrobacter_litoralis                                               -------------------------------------------------------------------------------SA--------------------------WH----------R-AA-------------FD-A---------TYAWDWHN-T----------------TKR-----VAK---------------------------G-D------------------------------------------------------------------------------------------------------------------------------------GN---------------------------------------------------AT-----SF--Y--------GYY-A-------E-----NE--------------------------N-L--W------P---RE----A-MR------------------------------------------------MT YIENHD ANA-------WEGT---------------------------------------------------------------------------------------------------------------LY-------------------------ENY--G-D---------------------------------------------------------------------------------------------A------------------------------------------L-QI-----M-T-------------------------------------------ALSFTG-E----------- GLPLIHNGM  

WP_245112901.1_Sphingomicrobium_aestuariivivum                                   -------------------------------------------------------------------------------RD--------------------------LH----------D-YS-------------FD-A---------SYAWDWEK-G----------------LRN-----IAQ---------------------------G-K------------------------------------------------------------------------------------------------------------------------------------SD---------------------------------------------------AT-----GL--Y--------GFY-S-------E-----HA--------------------------A-L--W------P---KG----A-QR------------------------------------------------MI FTSNHD ENA-------WAGT---------------------------------------------------------------------------------------------------------------AY-------------------------ERL--G-E---------------------------------------------------------------------------------------------A------------------------------------------L-PN-----A-F-------------------------------------------VLMFTS-E----------- GIPLIYNGQ  

WMS92276.1_Pseudoalteromonas_sp_HL-AS1                                           -------------------------------------------------------------------------------RD--------------------------FH----------Y-QA-------------FD-A---------TYAWSWWK-A----------------VHD-----IAQ---------------------------G-K------------------------------------------------------------------------------------------------------------------------------------TG---------------------------------------------------LG-----KL--H--------EYY-S-------W-----NT--------------------------S-Y--Y------P---EQ----A-IR------------------------------------------------LN YVSNHD ANA-------WEAT---------------------------------------------------------------------------------------------------------------QF-------------------------EAF--G-D---------------------------------------------------------------------------------------------A------------------------------------------L-EA-----V-I-------------------------------------------ALSVVG-E----------- GIPMIYNGQ  

BCA62694.1_Sphingomonas_sp_HMP9                                                  -------------------------------------------------------------------------------RD--------------------------LS----------F-GA-------------FD-A---------TYGWSWAK-A----------------IEA-----IAV---------------------------G-R------------------------------------------------------------------------------------------------------------------------------------GS---------------------------------------------------VD-----EL--R--------AYY-A-------W-----DA--------------------------Q-F--W------P---AN----A-IR------------------------------------------------ML YVSNHD VIA--------GGT---------------------------------------------------------------------------------------------------------------EF-------------------------ERF--G-P---------------------------------------------------------------------------------------------A------------------------------------------L-NA-----A-I-------------------------------------------ALSIAS-E----------- GMPLIFNGQ  

TNU76607.1_Miniimonas_arenae                                                     -------------------------------------------------------------------------------RE--------------------------LH----------D-EA-------------FD-M---------TYAWTWNS-A----------------MHE-----IAT---------------------------G-K------------------------------------------------------------------------------------------------------------------------------------AN---------------------------------------------------VD-----AL--R--------GYY-A-------W-----ND--------------------------S-A--Y------P---RD----S-IR------------------------------------------------ML FVSNHD KNA-------WDGT---------------------------------------------------------------------------------------------------------------EF-------------------------EQF--G-D---------------------------------------------------------------------------------------------A------------------------------------------L-EA-----A-I-------------------------------------------VLSVTS-D----------- GMPLIYSGQ  

AFT78933.1_Alteromonas_macleodii                                                 -------------------------------------------------------------------------------RD--------------------------LH----------E-IA-------------FN-M---------TYAWSWNE-T----------------LHE-----LAH---------------------------G-K------------------------------------------------------------------------------------------------------------------------------------CS---------------------------------------------------LD-----RL--R--------KYY-S-------W-----NE--------------------------A-S--W------P---HS----A-YR------------------------------------------------MT FVSNHD KNA-------WDGT---------------------------------------------------------------------------------------------------------------QH-------------------------EQF--G-G---------------------------------------------------------------------------------------------A------------------------------------------L-EA-----C-I-------------------------------------------ALSVIG-E----------- GMPLIYNGQ  

GLX81755.1_Thalassotalea_eurytherma                                              -------------------------------------------------------------------------------RD--------------------------LH----------K-KA-------------FD-M---------SYAWKLHD-T----------------LEA-----VNK---------------------------G-DK------------------------------------------------------------------------------------------------------------------------------------D---------------------------------------------------AS-----GV--Y--------HYF-A-------H-----AL--------------------------R-A--W------P---DN----A-IK------------------------------------------------MN FVDNHD KNS-------WEQS---------------------------------------------------------------------------------------------------------------MF-------------------------ERH--G-P---------------------------------------------------------------------------------------------Y------------------------------------------L-EA-----S-I-------------------------------------------VLTVTA-E----------- GMPLLYSGQ  

TKB44220.1_Thalassotalea_mangrovi                                                -------------------------------------------------------------------------------RD--------------------------LH----------Q-SA-------------FN-M---------SYAWQLND-L----------------LED-----IAQ---------------------------Q-K------------------------------------------------------------------------------------------------------------------------------------RH---------------------------------------------------AE-----NL--C--------GYI-A-------K-----HN--------------------------S-A--F------P---DN----A-MR------------------------------------------------MN FLDNHD KNA-------WDGS---------------------------------------------------------------------------------------------------------------VQ-------------------------QRF--G-E---------------------------------------------------------------------------------------------A------------------------------------------E-ET-----L-L-------------------------------------------AMTLLM-D----------- GMPLLYSGQ  

WP_027386311.1_Chryseobacterium_gregarium                                        -------------------------------------------------------------------------------RE-------------------------LH-----------R-KA-------------FD-A---------TYNWTLWN-I----------------LHQ-----IAL---------------------------N-E------------------------------------------------------------------------------------------------------------------------------------RS---------------------------------------------------VK-----TL--T-------EAYI-A-------E-----HV--------------------------D-I--F------P---KE----A-IR------------------------------------------------LN FIDNHD KNS-------WEGN---------------------------------------------------------------------------------------------------------------PY-------------------------SNF--G-D---------------------------------------------------------------------------------------------A------------------------------------------L-NA-----A-T-------------------------------------------VFTVMM-D----------- GMPLVYNGQ  

TSA33438.1_Porphyromonadaceae_bacterium                                          -------------------------------------------------------------------------------RP--------------------------LH----------E-RS-------------MD-L---------TYGWELHH-I----------------MNQ-----VAQ---------------------------G-KQ------------------------------------------------------------------------------------------------------------------------------------T---------------------------------------------------AA-----DV--D--------AYF-E-------R-----AA--------------------------S-D--Y------N---TN----D-IR------------------------------------------------IY FTSNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------EW-------------------------ERM--G-K---------------------------------------------------------------------------------------------A------------------------------------------T-DV-----M-T-------------------------------------------VFTYTI-P----------- GMPLVYSGQ  

OQC56648.1_Bacteroidetes_bacterium_ADurb.Bin012                                  -------------------------------------------------------------------------------AA--------------------------LM----------F-NA-------------FN-A---------GYNWGLLD-R----------------MIL-----IYQ---------------------------G-KI------------------------------------------------------------------------------------------------------------------------------------K---------------------------------------------------AN-----QI--L--------AFI-K-------K-----YP--------------------------Y-S--Y------P---QG----S-FK------------------------------------------------MN FTSNHD INS-------WTDT---------------------------------------------------------------------------------------------------------------EQ-------------------------ELF--G-E---------------------------------------------------------------------------------------------A------------------------------------------D-LT-----M-A-------------------------------------------VLTATV-P----------- GMPLVYSGQ  

QQS36543.1_Ignavibacteriales_bacterium                                           -------------------------------------------------------------------------------SQ--------------------------YN----------T-AG-------------FD-I---------TYAWNLLA-F----------------GTG-ILPNIVA---------------------------G-T------------------------------------------------------------------------------------------------------------------------------------NN---------------------------------------------------AN-----VI--N--------SFA-T-------Q-----EN--------------------------K-N--Y------P---AP----Y-YR------------------------------------------------LY FTSNHD ENS-------WHGT---------------------------------------------------------------------------------------------------------------VY-------------------------EMF--G-N---------------------------------------------------------------------------------------------A------------------------------------------A-EV-----F-A-------------------------------------------VLTSTF-R----------- SMPLIYGGQ  

KAF0152141.1_Ignavibacteria_bacterium                                            -------------------------------------------------------------------------------YA--------------------------YQ----------F-LG-------------FD-M---------SYAWGMYG-F----------------GSG-----VLK--------RIAS---------------G-SN---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------NAN-----DF--A--------HYM-H-------T-----E---------------------------E-I--S------Y---DQ----H-YR------------------------------------------------LY FTSNHD ENS-------WYGT---------------------------------------------------------------------------------------------------------------DK-------------------------ELF--G-N---------------------------------------------------------------------------------------------F------------------------------------------S-ET-----F-A-------------------------------------------ALT-AT-V------G---- GMQLVYGGQ  

QQS49654.1_Bacteroidota_bacterium                                                -------------------------------------------------------------------------------TK--------------------------YH----------N-NG-------------FD-M---------TYAWSLHG-F----------------EGG-ILTGIYE---------------------------G-T------------------------------------------------------------------------------------------------------------------------------------KN---------------------------------------------------VS-----AL--D--------NFL-T-------T-----EL--------------------------S-N--Y------S---G-----E-YR------------------------------------------------LY FTSNHD ENS-------WVGT---------------------------------------------------------------------------------------------------------------DA-------------------------EQY--G-V---------------------------------------------------------------------------------------------S------------------------------------------A-PT-----F-A-------------------------------------------SLTHTL-F----------- GMPMIYSGQ  

QDU34188.1_Poriferisphaera_corsica                                               -------------------------------------------------------------------------------AS--------------------------LM-----------EAG-------------FD-M---------LYAWGLHG-F----------------ENG-QMLANYR---------------------------G-E------------------------------------------------------------------------------------------------------------------------------------LS---------------------------------------------------AD-----GL--G--------EYL-L-------R-----DR--------------------------V-A--Y------E---D-----E-YR------------------------------------------------LY FTSNHD ENS-------WHGS---------------------------------------------------------------------------------------------------------------GI-------------------------EQF--G-E----------------------------------------------------------------------------------------------G-----------------------------------------A-EV-----Y-G-------------------------------------------VLTMTV-N----------- GMPLIFNGQ  

AFG37077.1_Spirochaeta_africana                                                  -------------------------------------------------------------------------------PR--------------------------WH----------H-YG-------------YS-M---------SFAWNLYG-F----------------ERG-----LLM--------QIAA---------------G-NA---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DAR-----DA--A--------AFF-A-------Q-----E---------------------------V-E--V------Y---ED----D-YR------------------------------------------------MY FTDNHD ENS-------WHGT---------------------------------------------------------------------------------------------------------------TR-------------------------QRF--G-D---------------------------------------------------------------------------------------------A------------------------------------------E-EV-----F-A-------------------------------------------VLT-QL-A------P---- GMPLIYSGQ  

OHD05762.1_Spirochaetes_bacterium_GWB1_27_13                                     -------------------------------------------------------------------------------PD--------------------------FY----------A-AG-------------FR-I---------TYGWDLLN-K----------------MKN-----IAN---------------------------G-TA------------------------------------------------------------------------------------------------------------------------------------D---------------------------------------------------LN-----II--E--------TYI-N-------S-----EL--------------------------Y-N--I------Q---KN----N-YR------------------------------------------------LL FTSNHD QNS-------WSGT---------------------------------------------------------------------------------------------------------------VY-------------------------ELF--G-N---------------------------------------------------------------------------------------------Y------------------------------------------C-EP-----F-A-------------------------------------------VLTYAL-D----------- GIPLIYSGQ  

UCE04739.1_bacterium                                                             -------------------------------------------------------------------------------PE--------------------------LN----------A-YG-------------FD-M---------TYASAMHR-L----------------FNE-----IAQ---------------------------G-K------------------------------------------------------------------------------------------------------------------------------------RS---------------------------------------------------PK-----EI--D--------LFL-K-------F-----EY--------------------------D-N--Y------P---PG----S-MR------------------------------------------------MR FTSNHD ENS-------WNQS---------------------------------------------------------------------------------------------------------------VI-------------------------IRM--G-R---------------------------------------------------------------------------------------------E------------------------------------------AARV-----G-A-------------------------------------------VLTCTL-P----------- GNPLIYNGQ  

OFY57429.1_Bacteroidetes_bacterium_RBG_19FT_COMBO_42_10                          -------------------------------------------------------------------------------GY--------------------------F----------ME-KG-------------FD-M---------NYAWELHH-L----------------MNR-----VAQ---------------------------R-K------------------------------------------------------------------------------------------------------------------------------------DS---------------------------------------------------AN-----AI--M--------KYF-E-------R-----EQ--------------------------T-V--Y------P---QN----V-YR------------------------------------------------LM FLTNHD ENS-------WAGT---------------------------------------------------------------------------------------------------------------ID-------------------------SLM--G-D---------------------------------------------------------------------------------------------A------------------------------------------QQ-V-----F-A-------------------------------------------TLIFTA-H----------- GVPLIYSGQ  

TNF42207.1_Bacteroidota_bacterium                                                ------------------------------------------------------------------------------HSY--------------------------LL----------E-RA-------------FD-M---------NYAWAHHH-L----------------MNA-----VAG---------------------------G-HR------------------------------------------------------------------------------------------------------------------------------------T---------------------------------------------------PA-----AL--D--------SMM-Q-------Y-----EL--------------------------T-R--Y------A---PE----S-YR------------------------------------------------LR FMTNHD ENS-------WNGT---------------------------------------------------------------------------------------------------------------ID-------------------------EKM--G-E---------------------------------------------------------------------------------------------A------------------------------------------Q-KA-----F-A-------------------------------------------CYLFTV-P----------- GVPLLYNGQ  

WP_028906945.1_Xylanibacter_ruminicola                                           -----A----------------------------------------------------------------------SDATR--------------------------L----------KS-VG-------------FD-Y---------DYAWQFQSSL----------------AS--YANGTA-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ASR-----L-----------KVFVNTL------------LQ--------------------------R-S--A------D---IS----F-GR------------------------------------------------ML YVTNHD QNY-------NETK------------------------------------------------------------------------------------------------------------------------------------KTL--TQKY--GD-----------------------------------------------------------------------------------------------N-----------------------------------------R-YP-----L-T-------------------------------------------VLAYT--------VY---- GMPLVYNGQ  

SFO44310.1_Prevotella_sp_tf2-5                                                   -----S---------------------------------------------------------------N------KENIR--------------------------I-----------DSCG-------------FD-Y---------DYAWDLQGAL----------------AWK-FKDSEK------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------AD-----TL-------------------KTILDTF---LN----------------------------S--K------A---IK----N-RR------------------------------------------------MV YLTNHD QNY-------NDGG------------------------------------------------------------------------------------------------------------------------------------HTL--KDFY--GD-----------------------------------------------------------------------------------------------N-----------------------------------------R-YL-----L-T-------------------------------------------VLEFT--------FY---- GMPLLYQGQ  

MDE5585204.1_Muribaculaceae_bacterium                                            -----------------------------------------------------------------------------RPSL-------------------------VK-----------N-GY-------------FD-Y---------NYCWDFQEKA----------------LKG-FAAEGL-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------P---KLP-----EL--KKASEMLA-KYGTTEGECKAPEDTV--VD--------------------------N----P------Y---RG----R-SR------------------------------------------------MV YLVNHD VLQ-------DQGG-------------------------------------------------------------------------------------------------------------------------------------SE--DIVY--GR-----------------------------------------------------------------------------------------------Y-----------------------------------------V-RP-----L-T-------------------------------------------VLQFT--------LY---- GMPLIYNGQ  

MCQ2351634.1_Paludibacteraceae_bacterium                                         -----S-------------VD---------------------------------------------------------NES--------------------------LL------------AN-------------FD-F---------DYAWGFND-K----------------ITA-----FAA---------------------------S-PV----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------IT-----DL--Q-------ASCQ-EL------F-----NN--------------------------K-R--Y------T---GG----K-AK------------------------------------------------MV YVTNHD LNA-------DSGT---------------------------------------------------------------------------------------------------------------EF-------------------------TRF--G-R---------------------------------------------------------------------------------------------H------------------------------------------L-AN-----M-T-------------------------------------------VLS-FT-I------Y---- DMPLIYNGQ  

RHD66178.1_Bacteroides_xylanisolvens                                             -------------------------------------------------------------------------------PA--------------------------Y----------M--EV-------------FD-Y---------DYAWDFAT-A----------------LKD-----FGA---------------------------E-NN----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------VP-----VL--I-------DECK-KL------F-----ND--------------------------A-A--Y------K----N----K-GR------------------------------------------------MV YITNHD LNA-------YEGS---------------------------------------------------------------------------------------------------------------EF-------------------------DRY--GN----------------------------------------------------------------------------------------------N------------------------------------------V-LP-----L-A-------------------------------------------VLS-FT-I------Y---- DMPLIYNGQ  

MDR0619018.1_Bacteroidales_bacterium                                             -------------------------------------------------------------------------------TQ--------------------------YM----------D--V-------------FN-C---------DYAWGFSD-K----------------INA-----FGQ---------------------------N-GN----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------VT-----NL--K-------NACT-GL------F-----DN--------------------------S-M--Y------I----N----K-NK------------------------------------------------MV YITNHD INA-------YNGT---------------------------------------------------------------------------------------------------------------EF-------------------------ERF--N-V---------------------------------------------------------------------------------------------N------------------------------------------V-FP-----L-T-------------------------------------------VLM-FT-I------Y---- DMPLLYNGQ  

PTD14489.1_Flavobacterium_columnare                                              -----E-----------------------------------------------------------------------------------------------------S----------LLKNA-------------FD-V---------EYAWEAHH-I----------------LNG-----IAQ---------------------------S-KM---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------NVL-----DL--D--------RYL-EK------E-----A---------------------------K-D--F------P---KD----K-MR------------------------------------------------LH FISNYD ENI-------WNDT---------------------------------------------------------------------------------------------------------------EY-------------------------QRM--G-Q---------------------------------------------------------------------------------------------A------------------------------------------V-EV-----M-T-------------------------------------------VVT-YI-L------N---- GVPLIYNGQ  

WP_202029432.1_Galbibacter_mesophilus                                            -----P-----------------------------------------------------------------------------------------------------IN----------H-PS-------------HD-A---------SYDWFL-STA----------------FWS-VKEGKR-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------NVE-----VL--D--------GVL--A------R-----EQ--------------------------T-M--Y------P---EG----F-LK------------------------------------------------MR HATNHD TQS-------SGFG---------------------------------------------------------------------------------------------------------------WPGYAKY--CD-KVFDFEYF-DDVPLGKKF--GK-----------------------------------------------------------------------------------------------G-----------------------------------------L-KG-----F-M-------------------------------------------VLATT--------LP---N SVPMLWNGQ  

WP_202029447.1_Galbibacter_mesophilus                                            -----P-----------------------------------------------------------------------------------------------------AA----------Y-PS-------------HS-M---------TYDWFL-SPA----------------FWS-VVHGRR-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------NAD-----VI--T--------DVL--K------W-----EQ--------------------------L-H--Y------P---EG----F-RR------------------------------------------------LR HATNHD IEY-------TGYA---------------------------------------------------------------------------------------------------------------YPSMTWY--FDKDVFDKSWF-RKTPIEEKF--GE-----------------------------------------------------------------------------------------------A-----------------------------------------L-ES-----Y-M-------------------------------------------VLCAT--------LP---F GQPMIWTGQ  

RMD79510.1_Lentisphaerota_bacterium                                              -----A-----------------------------------------------------------------------------------------------------VL----------H-PY-------------QD-A---------TYDWTI-QPT----------------LWQ-IIHFGK-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PAS-----LL--D--------NML--E------Q-----ER--------------------------R-N--Y------H---PP----F-FR------------------------------------------------MR HLTNHD VHH-------SGYA---------------------------------------------------------------------------------------------------------------WPNRKHF--PS---EHYDWL-KKTPLQTKY--GK-----------------------------------------------------------------------------------------------G-----------------------------------------F-HA-----A-V-------------------------------------------ILTVT--------LP---W SKPMLWNGQ  

RMD82313.1_Lentisphaerota_bacterium                                              -----P-----------------------------------------------------------------------------------------------------KL----------I-GP-------------LD-M---------CYDWMI-PAV----------------YWQ-ILAGKK-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------HAI-----AI--D--------RYL--T------G-----LE--------------------------A-K--Y------P---AK----T-RF------------------------------------------------LR YLFNHD QNG-------THRG---------------------------------------------------------------------------------------------------------------HWQARHI--IR-QLYGAEKGPGVPTHAQKY--GE-----------------------------------------------------------------------------------------------A-----------------------------------------L-LA-----C-M-------------------------------------------TLQFT--------LP---R GRPLLFMGQ  

BCM92162.1_Abditibacteriota_bacterium                                            -----A-----------------------------------------------------------------------------------------------------YL----------H-PA-------------FD-M---------TYSWNL-PPV----------------LWD-ICANRK-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------TAT-----AI--D--------DEL--R------R-----EA--------------------------S-D--Y------P---PG----A-VR------------------------------------------------MR FLDNHD WHP-------H--------------------------------------------------------------------------------------------------------------------------------ADWGWG-DKPPIDTSA--GL-----------------------------------------------------------------------------------------------PQ----------------------------------------V-AP-----L-M-------------------------------------------VLCAT--------LP---- GKPLLYNGQ  

MCG2615063.1_Terrimonas_ginsenosidimutans                                        -------------------------------------------------------------------------------SD-------------------------HF-----------R-AG-------------FE-L---------KYGFGWFA-N----------------LKD-VFGQ----------------------------------------------------------------------------------------------------------------------------------------------------------------------A----------------------------------------------K---PAT-----SI--T-------GMNT---------S-----EY--------------------------Q-N--S------Y---EG----S-MV------------------------------------------------LR YITNHD VNS-------SDGT---------------------------------------------------------------------------------------------------------------PQ-------------------------QLF--GGN---------------------------------------------------------------------------------------------DG-----------------------------------------A-LA-----A-L-------------------------------------------IVSAYM-K----------- GIPMIYSGE  

WP_215963722.1_Psychrosphaera_sp_B3R10                                           -------------------------------------------------------------------------------SE--------------------------NY----------A-LG-------------FD-F---------NFGFHFFD-R----------------LKD-VFNG----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------D---A-R-----KL--D-------NEHA---------D-----DY--------------------------N-D--S------R---AD----Q-RI------------------------------------------------VR YTTNHD VNG-------AEGT---------------------------------------------------------------------------------------------------------------PQ-------------------------VVF--GGE---------------------------------------------------------------------------------------------AA-----------------------------------------S-MS-----A-F-------------------------------------------VIAAYM-Q----------- ATPMVYNGQ  

AHJ96057.1_Hymenobacter_swuensis                                                 -------------------------------------------------------------------------------KK--------------------------Y----------YLQNG-------------FD-L---------CYDFGFMN-V----------------LKGDIFSK----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------R---SVK-----LI--D-------SVNT---------A-----NY--------------------------A-N--A------P---VN----A-RM------------------------------------------------VR YTSNHD INA-------WDGT---------------------------------------------------------------------------------------------------------------PQ-------------------------QLF--GGQ---------------------------------------------------------------------------------------------RG-----------------------------------------A-MA-----A-F-------------------------------------------VVAAYM-H----------- AVPMVYNGQ  

KRB54634.1_Flavobacterium_sp_Root186                                             -------------------------------------------------------------------------------YN-------------------------HF-----------A-SG-------------FD-Y---------TFGFNFFS-T----------------LEK-LFKE----------------------------------------------------------------------------------------------------------------------------------------------------------------------N----------------------------------------------K---PAT-----TI--Q-------DSNA---------T-----EY--------------------------S-N--N------Y--NPE----N-RV------------------------------------------------VR YTSNHD VNL-------SDGT---------------------------------------------------------------------------------------------------------------PL-------------------------ELF--GGK---------------------------------------------------------------------------------------------KG-----------------------------------------S-VA-----T-F-------------------------------------------VVAAYL-K----------- SVPMIYNGQ  

WP_067058465.1_Mucilaginibacter_sp_L294                                          -------------------------------------------------------------------------------ND-------------------------HF-----------Q-AG-------------FQ-M---------VYGMGYYS-D----------------LKNKVFDK----------------------------------------------------------------------------------------------------------------------------------------------------------------------A----------------------------------------------N---SLT-----LL--Q-------GLNV---------S-----EY--------------------------V-T--A------K---PG----S-QV------------------------------------------------VR YTTNHD VYL-------SDGS---------------------------------------------------------------------------------------------------------------PV-------------------------TIY--VGK---------------------------------------------------------------------------------------------TG-----------------------------------------S-MA-----A-F-------------------------------------------LVTAYM-K----------- GVPMIYNGQ  

NMM49536.1_Marinigracilibium_pacificum                                           -------------------------------------------------------------------------------NN-------------------------HF-----------T-AG-------------FD-Y---------NFGFDFFE-N----------------LRK-IFNE----------------------------------------------------------------------------------------------------------------------------------------------------------------------E----------------------------------------------R---SAV-----SI--D-------SFNI---------A-----NY--------------------------G-G--A------N---EH----Q-RM------------------------------------------------VR YTSNHD ING-------SEGT---------------------------------------------------------------------------------------------------------------PL-------------------------ELF--GGV---------------------------------------------------------------------------------------------EG-----------------------------------------S-LS-----A-F-------------------------------------------IITTYM-K----------- SVPMIYSGQ  

WP_298409235.1_Ferroplasma_sp                                                    -------------------------------------------------------------------------------AA-------------------------NY-----------A-SG-------------FD-Y---------NFGFNFYG-T----------------LKS-IYSN----------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------------------------------------------Q---SVN-----LI--D-------ALNT---------S-----DY--------------------------S-G--A------T---TDQ---N-QI------------------------------------------------VR YLTNHD VNS-------SDGT---------------------------------------------------------------------------------------------------------------PI-------------------------TLF--GGI---------------------------------------------------------------------------------------------NG-----------------------------------------S-MA-----A-F-------------------------------------------IVVAYM-K----------- GVPFIYNGQ  

WP_290243495.1_Pedobacter_aquatilis                                              -------------------------------------------------------------------------------PK--------------------------Y----------LS-AG-------------FD-Y---------FFGFNYFG-N----------------LKS-IFAK----------------------------------------------------------------------------------------------------------------------------------------------------------------------N----------------------------------------------K---SVK-----SI--D-------VLNE---------R-----DY--------------------------K-G--A------Q---PG----Q-AV------------------------------------------------VR YLTNHD VNG-------SDGT---------------------------------------------------------------------------------------------------------------PL-------------------------DLF--GGK---------------------------------------------------------------------------------------------HG-----------------------------------------S-MA-----A-F-------------------------------------------VVTAYM-K----------- GIPMIYNGQ  

WP_052694997.1_Hymenobacter_sp_AT01-02                                           -------------------------------------------------------------------------------GN-------------------------HF------------GEG-------------FD-Y---------TFGFNFYG-G----------------FWD-VYRR----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------A---AAT-----TF--D-------ALNA---------S-----EY--------------------------G-G--A------T---GT----Q-QV------------------------------------------------VR YITNHD VNG-------SDGT---------------------------------------------------------------------------------------------------------------PV-------------------------ALF--GGE---------------------------------------------------------------------------------------------AG-----------------------------------------A-MS-----A-F-------------------------------------------VIASCY-K----------- GVPMIYNGQ  

SHH03180.1_unclassified_Flavobacterium                                           -----Q--------------------------------------------------------------------------E-------------------------NF-----------Q-VG-------------FD-M---------NYGDRWFHSG----------------LYD-IANGGP-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------VSQ-----RL--Q--------DQSTY-------------EY--------------------------N-K--A------T---GN----Q-QI------------------------------------------------VR YTGNHD TYT-------NDDG------------------------------------------------------------------------------------------------------------------------------------VRRPII-PF--KSH---------------------------------------------------------------------------------------------NG-----------------------------------------I-VA-----N-F-------------------------------------------LVSAY--------MK---- GVPFLMSGQ  

WP_259132588.1_Chryseobacterium_ginsenosidimutans                                -----L--------------------------------------------------------------------------E-------------------------NF-----------Q-AG-------------FD-L---------NFGDKWYYDA----------------ISP-IASGTS-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------VAQ------I--Q--------TTT--D------T-----EY--------------------------E-F--A------T---NG----Q-QV------------------------------------------------VR YTSNHD VLG-------NTT----------------------------------------------------------------------------------------------------------------------------------------ALQ-RF--GSH---------------------------------------------------------------------------------------------AG-----------------------------------------V-VA-----N-Y-------------------------------------------LVSGY--------MR---- GVPFLTSGQ  

WP_254089185.1_Dawidia_soli                                                      -----I--------------------------------------------------------------------------E-------------------------NF----------Q-AGF-------------DM-N---------FGDKWFYDAL----------------ED-VAKGGS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------VSL------F--Q---------SV--N------T-----EY--------------------------K-Y--A------G---AA----Q-QV------------------------------------------------VR YTANHD TET-------RTDG------------------------------------------------------------------------------------------------------------------------------------F-LPFQ-LF--QNH---------------------------------------------------------------------------------------------AG-----------------------------------------V-VV-----N-F-------------------------------------------VVSAY--------MR---- GVPFLTSGQ  

WP_233771144.1_Fulvivirga_ligni                                                  -----L--------------------------------------------------------------------------E-------------------------NF-----------N-VG-------------FD-L---------NFGDKWYYDA----------------LTD-INDGAS-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------VSL------I--Q--------SVT--N------T-----EY--------------------------A-Y--A------S---GS----Q-QV------------------------------------------------VR YTGNHD TSG-------DGT----------------------------------------------------------------------------------------------------------------------------------------PLE-VF--EST---------------------------------------------------------------------------------------------SG-----------------------------------------V-MA-----N-F-------------------------------------------VVSAY--------MR---- GVPFLYGGQ  

WP_082014116.1_Flavobacterium_sp_AED                                             -----A--------------------------------------------------------------------------Q-------------------------NF-----------T-SG-------------FD-M---------NFGFKWYGDA----------------LKS-VHSWTS-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------VAQ------L--Q--------TVT--N------T-----EY--------------------------S-S--A------N---AS----Q-QI------------------------------------------------AR YTANHD SET-------TET----------------------------------------------------------------------------------------------------------------------------------------AMN-VF--GGH--------------------------------------------------------------------------------------------RDG-----------------------------------------V-IA-----N-F-------------------------------------------LVSAY--------MR---- GVPFLTSGQ  

AMJ67471.1_Hymenobacter_sp_PAMC_26628                                            -------------------------------------------------------------------------------VE-------------------------NF-----------N-AG-------------FD-L---------NYGFKFYN-N----------------ALK-PIHA----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------A---PVT-----TI--Q-------TATD---------T-----EY--------------------------E-Y--A------N---ST----Q-QV------------------------------------------------AR YTGNHD TNG-------SEGT---------------------------------------------------------------------------------------------------------------PL-------------------------EVF--GGT---------------------------------------------------------------------------------------------AG-----------------------------------------V-MA-----N-F-------------------------------------------VVSAYM-K----------- GVPFVYNGQ  

WP_258101097.1_Marinoscillum_pacificum                                           -----EG-----TQSGCQ-TCG-----------------------------------------------N------NQPGA-------------------------HY-----------A-QG-------------FD-Y---------IFGTNFYWNV----------------MKK-VWDSGE-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PVT-----NL--D--------GVT--A------G-----EY--------------------------Y-G--A------S---ST----Q-LV------------------------------------------------TR FLSNHD DYN-------AEGS---------------------------------------------------------------------------------------------------------------------------------------PFSFLQ--GGR---------------------------------------------------------------------------------------------AG-----------------------------------------V-MA-----A-F-------------------------------------------VLATY--------HR---- SVPFIYNGI  

SMD37960.1_Reichenbachiella_faecimaris                                           -----EG-----ASTGCTPFCG-----------------------------------------------D------NEPGY-------------------------HY-----------G-NG-------------FD-Y---------IFGTNFYWNV----------------MKK-VWDSGE-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PVT-----NL--D--------GVT--T------G-----EY--------------------------E-G--A------D---PT----Q-LV------------------------------------------------AR YLSNHD DYN-------AEGS---------------------------------------------------------------------------------------------------------------------------------------PFSFLQ--GGR---------------------------------------------------------------------------------------------AG-----------------------------------------V-MA-----A-F-------------------------------------------ALATY--------HR---- SVPFIYNGM  

BAU52461.1_Mucilaginibacter_gotjawali                                            -------------------------------------------------------------------------------GS--------------------------E----------IS-AG-------------FQ-I---------SYGFSYYG-T----------------IKA-LYAG----------------------------------------------------------------------------------------------------------------------------------------------------------------------T----------------------------------------------S---TPS-----GL--F-------ATNT---------A-----EL--------------------------Y-S--L------P---SP----G-VK------------------------------------------------LR YITNHD DAS-------SDGS---------------------------------------------------------------------------------------------------------------TI-------------------------SEY--KGK---------------------------------------------------------------------------------------------QG-----------------------------------------A-LS-----A-F-------------------------------------------VIATYM-G----------- GIPLIYDSQ  

RGV58439.1_Bacteroides_intestinalis                                              -------------------------------------------------------------------------------TA-------------------------LY-----------D-AG-------------FD-M---------LYAWNFAY-K----------------LQY-VYAG----------------------------------------------------------------------------------------------------------------------------------------------------------------------S----------------------------------------------A---SVA-----NL--Y-------DTHR---------S-----EL--------------------------K-S--V------T---DK----R-LL------------------------------------------------MR YSTNHD M-A-------SEKS---------------------------------------------------------------------------------------------------------------PV-------------------------QAY--QTK---------------------------------------------------------------------------------------------EG-----------------------------------------A-FS-----A-F-------------------------------------------VASISM-G----------- GCPMIYSSQ  

WP_053826811.1_Lascolabacillus_massiliensis                                      -------------------------------------------------------------------------------AS--------------------------LL----------A-NG-------------FD-M---------LYAWDFAY-R----------------LQD-LYAG----------------------------------------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------I---TVN-----NL--Y-------ETHY---------Q-----EY--------------------------D-D--V------P---AG----K-QR------------------------------------------------MR YTTNHD M-S-------SQQT---------------------------------------------------------------------------------------------------------------PI-------------------------QAY--KGE---------------------------------------------------------------------------------------------KG-----------------------------------------A-IS-----A-F-------------------------------------------VIATTL-G----------- GSPMIYSSQ  

WP_294586801.1_uncultured_Phocaeicola_sp.                                        -------------------------------------------------------------------------------GT--------------------------FF----------D-DG-------------FD-M---------VYDWKYAS-Y----------------LKD-LFQG----------------------------------------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------T---TFT-----AF--Y-------EKAR---------E-----VY--------------------------R-A--V------P---EG----K-NS------------------------------------------------MR YVSNHD V-A-------SQST---------------------------------------------------------------------------------------------------------------MA-------------------------SLY--GSA---------------------------------------------------------------------------------------------DA-----------------------------------------L-PA-----A-Y-------------------------------------------TLTAML-E----------- GIPLVYSSM  

KDS55067.1_Bacteroides_uniformis                                                 -------------------------------------------------------------------------------TS--------------------------LM----------N-NG-------------FN-L---------LYGWNFHS-K----------------LKD-YYAG----------------------------------------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------C---SLT-----DL--Y-------AMNT---------S-----EL----------------------------G--M------P---KG----T-LR------------------------------------------------LR YSTNHD Q-A-------SEAS---------------------------------------------------------------------------------------------------------------PI-------------------------ECY--GGE---------------------------------------------------------------------------------------------RG-----------------------------------------A-MS-----A-F-------------------------------------------VLTTML-E----------- GIPLIYSSQ  

GFI38810.1_Muribaculaceae_bacterium                                              -----T--------------------------------------------------------------------------D--------------------------F----------YA-DG-------------FD-M---------VYDWNF-APA----------------MKT-LFNGGK-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PAA------F--H--------DYV--T------G-----SN--------------------------L-K--I------P---SG----K-TI------------------------------------------------LR YAFNHD VAA-------ENE-----------------------------------------------------------------------------------------------------------------------------------------VDRMF--GAP---------------------------------------------------------------------------------------------EG-----------------------------------------V-PA-----A-Y-------------------------------------------VLAAM--------SN---- STPMIYSSM  

WP_215963728.1_Psychrosphaera_sp_I2R16                                           --------------------------------------------------------------------------------N-------------------------HL-----------N-LG-------------FD-L---------TYSWESNT-S----------------VKD-AIETAD----------------------------A------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------TLV-----TA--R--------QEL--Q------N-----ST----------------------------N--M------Q---AG----T-HL------------------------------------------------LR YSTNHD LSA-------WEEN---------------------------------------------------------------------------------------------------------------PI--QI---------------ACVQIEEDC--TAF------TELAQ----------------------------------------------------------------------------------QG-----------------------------------------A-LA-----Q-F-------------------------------------------ALHLF--------YG---- DVPLIYSGQ  

QEG34451.1_Bythopirellula_goksoeyrii                                             -------------------------------------------------------------------------------DD-------------------------HY-----------A-AG-------------FD-L---------TWGFSFFT-A----------------VER-VFNS----------------------------------------------------------------------------------------------------------------------------------------------------------------------S----------------------------------------------R---PAT-----DL--V-------FRHN---------Q-----EF--------------------------W-S--I------P---AG----K-SI------------------------------------------------LR YTTNHD ESA-------WNAT---------------------------------------------------------------------------------------------------------------PP-------------------------DLF--GGL---------------------------------------------------------------------------------------------DA-----------------------------------------S-LA-----A-Y-------------------------------------------AAVVAY-G----------- ATPLVYNGQ  

USO00269.1_Phycisphaeraceae_bacterium                                            -------------------------------------------------------------------------------PD--------------------------HH----------A-AG-------------FD-L---------TFGWRFYY-G----------------LRH-TIIE----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------W---SAG-----EI--A-------QAHA---------E-----EY--------------------------K-P--V------P---PG----K-SV------------------------------------------------LR WTTNHD ETA-------YDAP---------------------------------------------------------------------------------------------------------------PP-------------------------VLF--GSL---------------------------------------------------------------------------------------------DA-----------------------------------------S-LA-----A-Y-------------------------------------------ASMILY-G----------- GTPLIYSGQ  

KRP08913.1_Sphingobacteriales_bacterium_BACL12_MAG-120802-bin5                   -------------------------------------------------------------------------------AD-------------------------HF-----------A-AG-------------FQ-M---------NYGWSFYG-S----------------LQQ-VFNQ----------------------------------------------------------------------------------------------------------------------------------------------------------------------N----------------------------------------------A---AVA-----TL--W-------STHN---------A-----EY--------------------------K-P--M------P---PG----T-RR------------------------------------------------LR FTTNHD ESA-------WDAP---------------------------------------------------------------------------------------------------------------PP-------------------------VLF--GGQ---------------------------------------------------------------------------------------------DA-----------------------------------------A-LS-----A-F-------------------------------------------VFSTFL-G----------- GVPLIYNGQ  

WP_291115335.1_Flavobacterium_sp_UBA6135                                         -------------------------------------------------------------------------------ND-------------------------HF-----------S-AG-------------FQ-M---------NFGWDFYN-T----------------VKS-IFVS----------------------------------------------------------------------------------------------------------------------------------------------------------------------N----------------------------------------------G---NAG-----QL--Y-------ATHL---------S-----EI--------------------------N-S--V------P---SG----K-RK------------------------------------------------LR FTTNHD LSN--------ELT---------------------------------------------------------------------------------------------------------------PI-------------------------GVF--GTK---------------------------------------------------------------------------------------------KA-----------------------------------------A-LA-----A-S-------------------------------------------AATLFM-N----------- GTPLLYSGQ  

TCZ69633.1_Flaviaesturariibacter_aridisoli                                       -------------------------------------------------------------------------------AD-------------------------HF-----------S-AG-------------FD-L---------NFSWNYLG-A----------------LYG-VFHN----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------Q---NAS-----NL--F-------TASA---------A-----EW--------------------------T-T--V------P---AG----K-RK------------------------------------------------LR FITNHD EMG--------NST---------------------------------------------------------------------------------------------------------------PA-------------------------TSY--GGP---------------------------------------------------------------------------------------------TG-----------------------------------------A-LA-----A-E-------------------------------------------AATLFL-P----------- GNPLLYGGQ  

OAD45612.1_Polaribacter_atrinae                                                  -------------------------------------------------------------------------------AD-------------------------HF-----------N-AG-------------FD-L---------NFGWGSYA-A----------------IKN-VFN-----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------Q---SAS-----QV--F-------TANT---------N-----GY--------------------------W-G--T------P---NN----K-HW------------------------------------------------VR FTTNHD ESA-------WDAT---------------------------------------------------------------------------------------------------------------PI-------------------------NLF--NGN---------------------------------------------------------------------------------------------KG-----------------------------------------A-LA-----A-S-------------------------------------------VVTVFT-G----------- GVPLIYGGQ  

TNE71538.1_bacterium                                                             -------------------------------------------------------------------------------DD-------------------------HL-----------K-AG-------------FA-M---------IYGWNYYN-S----------------LKN-AFK-----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------S---SAS-----SL--Y-------QTHL---------N-----EY--------------------------G-S--V------L---VN----R-HV------------------------------------------------LR FTTNHD ESA-------WDAS---------------------------------------------------------------------------------------------------------------PI-------------------------TLF--GGV---------------------------------------------------------------------------------------------DV-----------------------------------------A-LT-----A-S-------------------------------------------AITIFM-G----------- GVPLLYSGQ  

QNR24262.1_Croceimicrobium_hydrocarbonivorans                                    -------------------------------------------------------------------------------FN--------------------------HL----------I-AG-------------FD-L---------RFSWAAYA-K----------------LKE-VFAD----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------H---AAS-----EL--S-------TLHQ---------N-----EY--------------------------T-V--I------V---GN----Q-GI------------------------------------------------LR FSTNHD ESA-------WDAT---------------------------------------------------------------------------------------------------------------PV-------------------------QLF--GSQ---------------------------------------------------------------------------------------------QS-----------------------------------------A-VA-----A-M-------------------------------------------VATTYL-G----------- GVPLIYSSQ  

WP_262325912.1_Carboxylicivirga_sp_A043                                          -------------------------------------------------------------------------------PK--------------------------N----------LQ-AG-------------FD-M---------DYAWNFCD-V----------------LEG-VFNN----------------------------------------------------------------------------------------------------------------------------------------------------------------------S----------------------------------------------Q---STA-----NL--F-------QSHF---------N-----EL--------------------------A-Q--I------P---AG----K-QK------------------------------------------------LR HNTNHD R-A-------MEHS---------------------------------------------------------------------------------------------------------------PV-------------------------TKY--QSA---------------------------------------------------------------------------------------------EG-----------------------------------------A-LA-----A-Y-------------------------------------------VVSTTM-G----------- GVPLMYSSQ  

WP_267292534.1_Parachryseolinea_silvisoli                                        -------------------------------------------------------------------------------AE-------------------------NF------------TAG-------------FQ-M---------NYAWDFYT-N----------------IKQ-VYRD----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------K---AAT-----SI--F-------TTHQ---------A-----EY--------------------------E-S--I------P---AG----A-HK------------------------------------------------LR YTTNHD VSA-------YEET---------------------------------------------------------------------------------------------------------------PM-------------------------GLF--NGA---------------------------------------------------------------------------------------------GG-----------------------------------------A-LS-----A-S-------------------------------------------VITIFT-S----------- AVPLLYSSQ  

PKL87522.1_Ignavibacteriae_bacterium_HGW-Ignavibacteriae-2                       -------------------------------------------------------------------------------ID-------------------------HF-----------T-AG-------------FQ-M---------NYSWDFFN-K----------------LKD-VYLN----------------------------------------------------------------------------------------------------------------------------------------------------------------------M----------------------------------------------Y---SAE-----NL--F-------TVHA---------Q-----EY--------------------------A-N--I------A---KG----K-HK------------------------------------------------LR FTTNHD ESA-------WNGT---------------------------------------------------------------------------------------------------------------PI-------------------------ELF--GGI---------------------------------------------------------------------------------------------KS-----------------------------------------S-FS-----A-F-------------------------------------------VISTYL-G----------- GVPLVYGSQ  

MBB3187405.1_Microbacter_margulisiae                                             -------------------------------------------------------------------------------SS-------------------------DF-----------A-DG-------------FQ-V---------NYAWDFSN-K----------------IKS-IFK-----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------E---NAG-----DI--F-------TTDS---------A-----EY--------------------------Q-L--V------P---SG----D-QK------------------------------------------------LR FIINHD EDN--------SDS---------------------------------------------------------------------------------------------------------------LA-------------------------GYY--HSP---------------------------------------------------------------------------------------------AG-----------------------------------------S-LA-----A-F-------------------------------------------VATAFM-R----------- GVPLIYNGQ  

*QYD13596.1_MGA_uncultured_bacterium                                             -------------------------------------------------------------------------------KD-------------------------HF-----------D-AD-------------FD-M---------NYAWGWLS-A----------------LRR-VYTGVTETIQQPVPQRQQGNRQGQNARQGNRPQ-G--------QQPQMRTRTV-------------------------------------------------------------------------------------------------------------------NRA----------------------------------------------V---PVS-----TL--F------ASDS----------S-----EY--------------------------G----L------P---AG----R-VK------------------------------------------------LR FTTNHD EHV--------KNS---------------------------------------------------------------------------------------------------------------PV-------------------------REF--FGN---------------------------------------------------------------------------------------------DG-----------------------------------------S-VA-----A-F-------------------------------------------VATTFI-H----------- GGMLIYGCQ  

WP_259321779.1_Bacteroides_stercorirosoris                                       -------------------------------------------------------------------------------RD-------------------------HF-----------D-AG-------------FD-M---------NYSWDFLE-S----------------LRD-VFVK----------------------------------------------------------------------------------------------------------------------------------------------------------------------D----------------------------------------------A---PAQ-----EL--F-------ATDK---------A-----EY--------------------------A-T--I------P---VG----K-VK------------------------------------------------LR FTTNHD ESA--------KMS---------------------------------------------------------------------------------------------------------------PT-------------------------KEF--GDV---------------------------------------------------------------------------------------------RG-----------------------------------------S-MA-----A-F-------------------------------------------VLTTYL-H----------- GGALIYGSQ  

EFU30965.1_Segatella_buccae                                                      -------------------------------------------------------------------------------KA--------------------------N----------FTTGG-------------FD-M---------DYGWNYKD-A----------------LVS-VFVK----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------A---SAQ-----KL--I-------DTDR---------E-----EY--------------------------Q-S--L------P---EG----K-VK------------------------------------------------LR FTTNHD QST--------HAT---------------------------------------------------------------------------------------------------------------PV-------------------------KEF--INA---------------------------------------------------------------------------------------------RG-----------------------------------------A-MA-----A-Y-------------------------------------------VSAIFI-H----------- GGALIYGSQ  

WP_084374187.1_Reichenbachiella_faecimaris                                       -------------------------------------------------------------------------------AE-------------------------NF-----------T-SG-------------FE-F---------NYAWDFYG-K----------------IKN-IYSN----------------------------------------------------------------------------------------------------------------------------------------------------------------------S----------------------------------------------N---SAS-----GL--F-------VTHE---------Q-----EM--------------------------T-G--L------D---AN----Q-SK------------------------------------------------LR YITNHD VYA-------WDET---------------------------------------------------------------------------------------------------------------PE-------------------------EVY--TN----------------------------------------------------------------------------------------------EG-----------------------------------------S-VG-----A-F-------------------------------------------VATAFI-G----------- GVPLIYSGQ  

WP_258101092.1_Marinoscillum_pacificum                                           -------------------------------------------------------------------------------TS-------------------------NF-----------T-AG-------------FE-M---------NYAWNFNS-A----------------IRN-VFSE----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------S---SAL-----SI--I-------NTHN---------Q-----EY--------------------------L-S--I------P---SG----G-EK------------------------------------------------LR YITNHD VYA-------WESS---------------------------------------------------------------------------------------------------------------VV-------------------------DDF--GT----------------------------------------------------------------------------------------------QG-----------------------------------------S-LT-----A-F-------------------------------------------VITAYL-G----------- GVPLIYDGQ  

WP_233771145.1_Fulvivirga_ligni                                                  -------------------------------------------------------------------------------PV-------------------------NF-----------Q-SG-------------FD-L---------NYAFDFNN-T----------------LRD-VFGN----------------------------------------------------------------------------------------------------------------------------------------------------------------------N----------------------------------------------G---SAN-----LI--F-------NTNA---------S-----EY--------------------------G-A--I------G----D----G-LK------------------------------------------------LR YSTNHD VYG-------HDGT---------------------------------------------------------------------------------------------------------------LN-------------------------QFY--KND---------------------------------------------------------------------------------------------AG-----------------------------------------S-LA-----A-F-------------------------------------------ATCLYM-K----------- GIPLIYTGQ  

WP_291857032.1_Marinilabilia_sp                                                  -------------------------------------------------------------------------------KE--------------------------L----------LP-QG-------------FD-M---------IFGWRFYT-G----------------LKE-TFSE----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------K---STD-----AI--V-------EAHE---------E-----EY--------------------------L-G--L------S---AE----K-EV------------------------------------------------LR WTSNHD QNA-------WETT---------------------------------------------------------------------------------------------------------------PI-------------------------QQF--TNK---------------------------------------------------------------------------------------------EG-----------------------------------------A-MA-----A-F-------------------------------------------VIMAFM-D----------- GVPLVYSGQ  

WP_301189372.1_Plebeiobacterium_sediminum                                        -------------------------------------------------------------------------------KS--------------------------VL----------D-AG-------------FD-M---------IFGWNFYG-K----------------TKQ-AISE----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------T---SAF-----NI--I-------NAHT---------S-----DY--------------------------R-D--L------A---EG----K-HI------------------------------------------------VR WITNHD DNA-------HDNI---------------------------------------------------------------------------------------------------------------PQ-------------------------ALF--NGE---------------------------------------------------------------------------------------------RG-----------------------------------------S-VS-----A-F-------------------------------------------VLSAYM-G----------- GVPLIYNGQ  

PCH71087.1_Bacteroidales_bacterium                                               -------------------------------------------------------------------------------KD-------------------------LY-----------S-SG-------------FD-M---------VFGWDFYG-K----------------LKE-IFTE----------------------------------------------------------------------------------------------------------------------------------------------------------------------A----------------------------------------------V---SAS-----EL--T-------NANT---------S-----DY--------------------------D-D--I------P---SG----S-EI------------------------------------------------IR FTTNHD FNS--------EES---------------------------------------------------------------------------------------------------------------PI-------------------------SIF--KGN---------------------------------------------------------------------------------------------KG-----------------------------------------S-MA-----A-F-------------------------------------------VLSSYM-G----------- GVPLLYNGQ  

WP_160169343.1_Indibacter_alkaliphilus                                           -------------------------------------------------------------------------------KS-------------------------LF-----------N-AD-------------FD-M---------IFGWNFYH-R----------------LKN-VFTE----------------------------------------------------------------------------------------------------------------------------------------------------------------------E----------------------------------------------R---SAN-----GI--F-------QAHN---------E-----DY--------------------------A-N--L------R---EG----A-HF------------------------------------------------LR FTTNHD DNG-------WDAT---------------------------------------------------------------------------------------------------------------PL-------------------------EIF--GGS---------------------------------------------------------------------------------------------KG-----------------------------------------A-LT-----A-Y-------------------------------------------ATTVFM-G----------- GIPMMYNGQ  

WPR76056.1_Algoriphagus_sp_NG3                                                   -------------------------------------------------------------------------------KE-------------------------LY-----------S-AG-------------FD-L---------TFGWDFYG-A----------------LKK-VYED----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------T---DVR-----GL--Y-------PVNL---------A-----DN--------------------------R-S--T------P---NQ----T-DI------------------------------------------------LR FTTNHD DTA-------WDDT---------------------------------------------------------------------------------------------------------------PI-------------------------ALF--DGL---------------------------------------------------------------------------------------------RG-----------------------------------------S-MA-----A-F-------------------------------------------VITAYM-G----------- GVPLVYSGQ  

WP_262907729.1_Hymenobacter_sp_BT770                                             -------------------------------------------------------------------------------AA-------------------------HY------------ASG-------------FQ-L---------AFGWDFYT-A----------------LQN-VVVR----------------------------------------------------------------------------------------------------------------------------------------------------------------------H----------------------------------------------A---PAA-----TL--G-------AAHA---------Q-----EL--------------------------E-N--V------P---AG----A-YR------------------------------------------------LH FTTNHD EVQ--------AAP---------------------------------------------------------------------------------------------------------------PA-------------------------VRF--GSE---------------------------------------------------------------------------------------------AA-----------------------------------------A-RA-----A-Y-------------------------------------------VATLAF-G----------- AAPLLYNGQ  

SFC52663.1_Flexibacter_flexilis                                                  -----L-------------------------------------------------------------------------AQ--------------------------NM----------FASG-------------FD-V---------CFSWSFYD-R----------------LKA-TFAG---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------S---STL-----TL--S-------NLYS---------S-----TR--------------------------I-S--L------P---AD----K-AW------------------------------------------------VY FSSNHD KVS-------WDEM---------------------------------------------------------------------------------------------------------------PSDA-----------------------TSF--KSQ---------------------------------------------------------------------------------------------DG-----------------------------------------A-RA-----A-A-------------------------------------------VITHLL-P----------- NASMVYNGQ  

PYO13003.1_Gemmatimonadota_bacterium                                             -----L-------------------------------------------------------------------------KM---------------------------H----------R-LG-------------FD-L---------TYAWDSYS-R----------------LKA-VWKG---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------A---AAS-----TF--V-------RREL---------A-----DL--------------------------S-A--M------P---RG----G-MR------------------------------------------------LR FTTNHD ETA-------WDNP---------------------------------------------------------------------------------------------------------------PV-------------------------TLF--GGA---------------------------------------------------------------------------------------------SG-----------------------------------------A-RA-----A-F-------------------------------------------VAMALL-P----------- GRPLIYNGQ  

RYG26828.1_bacterium                                                             -------------------------------------------------------------------------------RQ-------------------------NS-----------Q-AG-------------FD-L---------EYGWPFYD-E----------------LVK-IFKG----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------K---ASS-----IA--S-------AAAM---------E---------------------------------I----H------R---NG----L-PH------------------------------------------------LR FVTNHD KAA-------WEGT---------------------------------------------------------------------------------------------------------------PL-------------------------DFF--KSP---------------------------------------------------------------------------------------------GG-----------------------------------------V-QA-----A-L-------------------------------------------VSTLYE-G----------- GVPLVYSGQ  

PIU18304.1_Elusimicrobia_bacterium_CG08_land_8_20_14_0_20_44_26                  -------------------------------------------------------------------------------PQ--------------------------FH----------T-NA-------------FD-L---------TYSWALYH-T----------------LRK-IKTNEKNLR---DLTSL-----------------E-SV-KIPWTEKN-------YQINTT--------------------------------------------------------------------------------------------------------------I----------------------------------------------R---GAG-----FI--Q--------ELL--D------A-----QK--------------------------S-E--F------P---GG----A-LR------------------------------------------------MR FIENHD ELR-------AQ--------------------------------------------------------------------------------------------------------------------------------------------ELF--GK----------------------------------------------------------------------------------------------DA-----------------------------------------S-RA-----Y-A-------------------------------------------TVIFT--------LD---- GVPLIYNGQ  

AHC16151.1_Salinispira_pacifica                                                  -------------------------------------------------------------------------------PG--------------------------LR----------A-AG-------------YQ-L---------IYSWDSYG-W----------------LKN-TAQG---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------K---SAG-----VF--V-------AGAE---------R-----QM--------------------------E-N---------I---EG----A-SY------------------------------------------------LR FITNHD ETA-------WDAA---------------------------------------------------------------------------------------------------------------PP-------------------------VLF--GSQ---------------------------------------------------------------------------------------------ER-----------------------------------------A-MA-----M-A-------------------------------------------VAHMFM-P----------- GVPLVYNGQ  

GDX48839.1_Bacteroidota_bacterium                                                -------------------------------------------------------------------------------PD-------------------------LY-----------E-SG-------------FQ-I---------TYGWEFYH-A----------------LKD-----VFN---------------------------N-KS---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PLS-----KL--D--------SVL-AK------E-----K---------------------------S-Q--Y------P---ET----Y-KH------------------------------------------------IR FITNHD ENS-------WDDI---------------------------------------------------------------------------------------------------------------PQ-------------------------NKF--ISL---------------------------------------------------------------------------------------------D------------------------------------------GTKA-----A-F-------------------------------------------VIS-AC-L------P---- GVPFVYNGQ  

RFM23311.1_Candidatus_Thermochlorobacter_aerophilum                              -------------------------------------------------------------------------------PE--------------------------HH----------V-AG-------------FD-L---------TYSWTIYD-A----------------LTS-----ILK---------------------------G-KS---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------NAL-----LL--Q--------DIL-EK------E-----E---------------------------N-V--F------P---KQ----S-LR------------------------------------------------MR FNTNHD KNA-------YDGP---------------------------------------------------------------------------------------------------------------PQ-------------------------EHF--GSK---------------------------------------------------------------------------------------------K------------------------------------------AAKL-----T-A-------------------------------------------AIV-FT-IGGYGTIR---- SVPMLYNGD  

CAG0933593.1_Planctomycetaceae_bacterium                                         -------------------------------------------------------------------------------PE--------------------------HH----------R-KA-------------FD-L---------TYAWNVYD-A----------------LEP-----VLS---------------------------G-KR---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PLA-----VL--D--------QVL-GT------E-----R---------------------------D-Q--F------P---KG----S-LR------------------------------------------------MR FVTNHD KNA-------WDAP---------------------------------------------------------------------------------------------------------------AV-------------------------KKF--GPG---------------------------------------------------------------------------------------------G------------------------------------------L-QV-----A-T-------------------------------------------VLV-NT-L------P---- GVPVLYNGE  

KAB2921026.1_Bacteroidota_bacterium                                              -------------------------------------------------------------------------------AE--------------------------HH----------R-KA-------------FD-V---------TYGWNSYH-T----------------MAD-----IFA---------------------------G-KK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PAS-----EM--D--------SVL-HR------E-----S---------------------------I-S--F------P---KG----S-LR------------------------------------------------MR FSSNHD ENA-------WDMP---------------------------------------------------------------------------------------------------------------DV-------------------------TKF--GAD---------------------------------------------------------------------------------------------G------------------------------------------A-RL-----A-A-------------------------------------------VLT-NT-Y------P---- GVPLLYNGQ  

OGU46553.1_Ignavibacteria_bacterium_GWC2_56_12                                   -------------------------------------------------------------------------------PG--------------------------HH----------L-EA-------------FD-I---------TYAWNTYD-V----------------LTS-----VLD---------------------------G-SA---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------SAG-----RV--V--------DII-RR------E-----S---------------------------N-R--Y------P---QG----S-LR------------------------------------------------LR FNTNHD KNA-------WDAP---------------------------------------------------------------------------------------------------------------AV-------------------------EKF--GDK---------------------------------------------------------------------------------------------G------------------------------------------A-DV-----T-A-------------------------------------------ALM-FT-L------P---- GVPLIYNGE  

UCF34196.1_Phycisphaerales_bacterium                                             -------------------------------------------------------------------------------PQ---------------------------H----------L-EA-------------FD-V---------TYDWATYY-S----------------LEE-----LGS---------------------------G-DV---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------RAK-----DM--A--------VIL-RD------E-----G---------------------------W-D--F------P---RD----S-LR------------------------------------------------MR FSSNHD TCA-------WRKA---------------------------------------------------------------------------------------------------------------AV-------------------------SRY--GVA---------------------------------------------------------------------------------------------G------------------------------------------A-RA-----A-A-------------------------------------------VLS-FA-L------P---- GVPLIYNGQ  

KAA3610944.1_Calditrichota_bacterium                                             -------------------------------------------------------------------------------PE--------------------------LQ----------M-HA-------------FD-M---------TYSWSVYH-A----------------GRH-----VFE---------------------------Q-DF---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PAD-----HL--V--------FAE-NS------E-----R---------------------------N-K--F------P---QN----S-AI------------------------------------------------LH FSSNHD ENA-------WQSP---------------------------------------------------------------------------------------------------------------SP-------------------------EMY--GEQ---------------------------------------------------------------------------------------------G------------------------------------------M-KA-----A-A-------------------------------------------VLS-FT-F------P---- GVPLIYNGQ  

PWU13395.1_Verrucomicrobiota_bacterium                                           -------------------------------------------------------------------------------PD--------------------------L----------LV-KA-------------FD-C---------DYSWPLLS-T----------------LND-VLQK----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------A---PAS-----E---FK------RSWE---------Q-----TR--------------------------L-Q--F------P---RG----S-CH------------------------------------------------LR MSDNHD EP-----------R----------------------------------------------------------------------------------------------------------------A-------------------------VVR--FGL---------------------------------------------------------------------------------------------KG-----------------------------------------A-LA-----A-S-------------------------------------------AFMFTL-D----------- GVPLLYNGM  

WP_180538988.1_Nevskia_soli                                                      -------------------------------------------------------------------------------PD--------------------------LL----------R-RA-------------FD-I---------DYSWDLYK-S----------------LRA-VMTT----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------A---PAT-----DF--R-------RTWE---------Q-----QQ--------------------------K-R--F------S---PG----A-LH------------------------------------------------LR YSQNHD EE-----------N----------------------------------------------------------------------------------------------------------------A-------------------------IAV--FGE---------------------------------------------------------------------------------------------NG-----------------------------------------S-MA-----A-A-------------------------------------------FLMFTL-D----------- GVPMIYNGQ  

WP_051978849.1_Edaphobacter_aggregans                                            -------------------------------------------------------------------------------PE--------------------------LM----------T-KA-------------FD-L---------DYGWPLLA-T----------------FNE-VVEH----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------K---PAT-----AI--E-------ATWN---------E-----QQ--------------------------G-R--F------P---RG----T-EH------------------------------------------------ML ISDDHD EQ-----------R----------------------------------------------------------------------------------------------------------------A-------------------------TVR--YGT---------------------------------------------------------------------------------------------GG-----------------------------------------A-LA-----V-S-------------------------------------------ALVFTL-P----------- GVPLLYNGM  

WP_119321018.1_Capsulimonas_corticalis                                           -------------------------------------------------------------------------------TD--------------------------L----------AL-AP-------------FE-C---------DYGWWLHD-N----------------MVN-VA-GGA-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------SAM-----NL--Q--------TTW--Q------A-----QA--------------------------S-Q--F------P---VG----M-MH------------------------------------------------MN IQDDWD YAR-------DV--------------------------------------------------------------------------------------------------------------------------------------------NVL--NGM---------------------------------------------------------------------------------------------AG-----------------------------------------A-MD-----A-A-------------------------------------------VMNFT--------IS---- GIPLLYNGM  

BDI33655.1_Capsulimonas_corticalis                                               -------------------------------------------------------------------------------AE--------------------------LG----------M-NP-------------FT-L---------DYGWWLHD-A----------------LVD-ASKDGG-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DAA-----NV--Q--------KVW--Q------K-----QT--------------------------Y-E--F------P---AQ----M-KH------------------------------------------------LS LQDNWD TIR-------DV--------------------------------------------------------------------------------------------------------------------------------------------AAY--GGT--------------------P------------------------------------------------------------------------DG-----------------------------------------A-LA-----A-A-------------------------------------------AFNLT--------NT---- GVPLIYNGM  

KAF6232848.1_Letharia_columbiana                                                 -------------------------------------------------------------------------------PE--------------------------LS----------L-SP-------------FN-M---------DYANYSLQ-P----------------AVA-SATKTQ-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DAS-----NL--P--------KVF--S------Q-----LQ--------------------------Q-A--H------P---IG----M-LH------------------------------------------------TS IMQNWD MDL-------DL--------------------------------------------------------------------------------------------------------------------------------------------KMY--GGP---------------------------------------------------------------------------------------------DG-----------------------------------------T-LC-----A-A-------------------------------------------VFNFT--------IE---- GVPMLFAGE  

ADW71132.1_Granulicella_tundricola                                               -------------------------------------------------------------------------------PE-------------------------LL-----------R-SA-------------FD-F---------DYSWPMMA-S----------------LNE-IIEHGA-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PAS-----TL--R--------TTL-EH------------EQ--------------------------T-L--F------P---QN----A-AH------------------------------------------------MR MFDDHD EQR-------AL--------------------------------------------------------------------------------------------------------------------------------------------ARY--GI----------------------------------------------------------------------------------------------NG-----------------------------------------S-LA-----A-A-------------------------------------------AFIFT--------YD---- GVPMLYNGM  

WP_051963117.1_Deinococcus_misasensis                                            -----AP----------------------------------------------------------------------------------------------------YH----------D-RA-------------FD-L---------SYDWDGMS-R----------------AVG-----VAK---------------------------L---------------------------------------------------------------------------------------------------------------------------------------L----------------------------------------------I---SAN-----RF--F--------DHP--T------F------E--------------------------R-T--M------V---SN----I-PK------------------------------------------------LR YLENHD QER-------IGS--------------------------------------------------------------------------------------------------------------------------------------------KL--NSL---------------------------------------------------------------------------------------------PV-----------------------------------------L-KA-----A-A-------------------------------------------GLLLTE-P----------- GVPLIYAGQ  

BDC50083.1_Bryobacterales_bacterium_F-183                                        -------------------------------------------------------------------------------AP-------------------------MF-----------E-GA-------------FD-A---------GYSWKLFH-T----------------VNH-----IFT---------------------------D-GM---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PAT-----RL--R--------EKW-EK------Q-----R---------------------------T-S--M------P---EG----T-LL------------------------------------------------LR FTDNHD ET-----------R---------------------------------------------------------------------------------------------------------------AI-------------------------VRL--GER---------------------------------------------------------------------------------------------A------------------------------------------A-LA-----A-S-------------------------------------------ALM-FL-L------D---- GIPLLYNGQ  

PIS27281.1_Candidatus_Marinimicrobia_bacterium_CG08                              -------------------------------------------------------------------------------PS--------------------------LH----------S-TA-------------FH-L---------TYAWNTRH-I----------------LHK-----ILV---------------------------G-GS---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PAT-----EL--F--------KDL-EK------E-----Y---------------------------K-R--Y------P---KN----S-VR------------------------------------------------MR FIENHD QP-----------R---------------------------------------------------------------------------------------------------------------SA-------------------------KYF--GRE---------------------------------------------------------------------------------------------K------------------------------------------I-KP-----A-A-------------------------------------------AVI-FT-L------P---- GVLMIYNGQ  

OPX33725.1_candidate_division_KSB1_bacterium_4484_188                            -------------------------------------------------------------------------------PK--------------------------IL----------L-AG-------------FT-S---------DYGWTEYH-T----------------LKA-----IRN---------------------------G-KK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------RTV-----DI--V--------NLV-AE------K-----D---------------------------S-R--Y------P---KN----A-LP------------------------------------------------MR FLENHD EQ-----------R---------------------------------------------------------------------------------------------------------------SL-------------------------HEF--GAA---------------------------------------------------------------------------------------------A------------------------------------------I-EA-----Y-A-------------------------------------------TLL-FT-L------P---- GIPLIYAGQ  

APF16921.1_Caldithrix_abyssi                                                     -----HKFID-------------------------------------------------------------------------------------------------F--------------G-------------FS-A---------DYNWKMLH-A----------------FQD-----LQT---------------------------H---------------------------------------------------------------------------------------------------------------------------------------S----------------------------------------------K---TVG-----QM--L--------EIY--Q------T-----KY--------------------------E-Q--Y------F---PE----G-RF------------------------------------------------LS FIENHD EQR-------AVK--------------------------------------------------------------------------------------------------------------------------------------------KF--GID----------------------------------------------------------------------------------------------R-----------------------------------------L-EP-----Y-A-------------------------------------------AFIFTT-P----------- GLPLLFMGQ  

RMF58283.1_Calditrichota_bacterium                                               -------------------------------------------------------------------------------PE--------------------------LL----------V-KG-------------FH-S---------DYDWTLYD-L----------------LRN-----IRA---------------------------G-KA---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------RTS-----AA--I--------EAI-YR------K-----E---------------------------T-H--Y------P---KN----A-LP------------------------------------------------LR FLENHD KQ-----------R---------------------------------------------------------------------------------------------------------------SM-------------------------KVF--GVE---------------------------------------------------------------------------------------------A------------------------------------------I-DA-----Y-A-------------------------------------------KFL-FT-L------P---- GIPLIYAGQ  

UCE20243.1_Gemmatimonadota_bacterium                                             -------------------------------------------------------------------------------PK--------------------------MH----------I-NQ-------------FD-A---------TYDWSLYH-T----------------LKE-----IRR---------------------------G-EA---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------KAE-----EA--I--------DLV-LK------K-----E---------------------------H-E--F------P---KG----A-LR------------------------------------------------LR FLENHD EQ-----------R---------------------------------------------------------------------------------------------------------------AA-------------------------KVF--GVP---------------------------------------------------------------------------------------------G------------------------------------------F-EP-----Y-A-------------------------------------------TFV-FT-L------R---- GLPMLYAGQ  

MZP29388.1_Heliomicrobium_undosum                                                ------R-----------------------------------------------------------------------MAD--------------------------L----------LS-AG-------------FD-G---------IYAFELYN-Q----------------LKS-LHEDVR----------------------------HNDP------------------------------------------------------------------------------------------------------------------------------------Y----------------------------------------------Y---EVQ-----YI--R--------NKI-EW------------ER--------------------------A-A--Y------L---PG----H-RM------------------------------------------------IR YTENHD EPR-------TV--------------------------------------------------------------------------------------------------------------------------------------------VTY--GGV---------------------------------------------------------------------------------------------ER-----------------------------------------S-KP-----P-V-------------------------------------------LLALT--------LP---- GVPMVYAGQ  

OHD53505.1_Spirochaetes_bacterium_GWF1_51_8                                      -------------------------------------------------------------------------------PE--------------------------LH----------T-VG-------------FD-L---------TYDWNMIL-T----------------LKR-IDQGFY-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------GLD-----QL--F--------EYV--Q------S-----QF--------------------------L-Y--F------P---QY----S-RR------------------------------------------------LL CLENHD TPR-------TP--------------------------------------------------------------------------------------------------------------------------------------------VMY--SK----------------------------------------------------------------------------------------------KA-----------------------------------------R-IP-----F-N-------------------------------------------ILKFI--------LP---- GVPLIYNGE  

APF16786.1_Caldithrix_abyssi                                                     -------------------------------------------------------------------------------QL--------------------------LH----------Q-KV-------------FN-S---------TYDWSTLQ-I----------------LKD-----VFE---------------------------K-KV---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------SVQ-----RL--A--------EWL-LT------K-----A---------------------------S-I--Y------P---QN----A-LP------------------------------------------------LR FLENHD LP-----------R---------------------------------------------------------------------------------------------------------------AA-------------------------AEF--SEE---------------------------------------------------------------------------------------------Q------------------------------------------V-LC-----G-L-------------------------------------------LFI-FS-L------H---- GVPLIYNGQ  

NOG46902.1_Calditrichota_bacterium                                               -------------------------------------------------------------------------------SY--------------------------LH----------K-NA-------------FH-S---------SYDWVLYE-L----------------MKS-----VKE---------------------------G-KE---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------SAI-----IL--L--------EWQ-NI------R-----R---------------------------I-S--Y------P---EN----S-CP------------------------------------------------LR FLENHD LP-----------R---------------------------------------------------------------------------------------------------------------AV-------------------------QTF--GKD----------------------------------------------------------------------------------------------G-----------------------------------------I-AP-----F-L-------------------------------------------TFI-FT-M------D---- GLPLIYNGQ  

APG72266.1_Lactobacillus_delbrueckii                                             -----PDFIRFLRSKEAVGGS---------------------------------------------------------DSE-------------------------LY-------------QA-------------FD-M---------TYDYDIYP-D----------------LRA-----ALL---------------------------G---------------------------------------------------------------------------------------------------------------------------------------Q----------------------------------------------K---DLT-----DY--L--------AGL--N------R-----QE--------------------------A-V--Y------P---EN----Y-VK------------------------------------------------AH FLENHD VVR-------AHG--------------------------------------------------------------------------------------------------------------------------------------------MI--DDP---------------------------------------------------------------------------------------------AA-----------------------------------------L-RA-----M-T-------------------------------------------AFIYFM-K----------- GAMLAYNGE  

MSS14465.1_Porcincola_intestinalis                                               -----PEMVIANRKAGVPTSS---------------------------------------------------------DSE-------------------------LY-------------QA-------------FD-I---------CYDYDTYN-W----------------QKA-----AQT---------------------------G-CM----FLPGGAVRVSGE-------------------------------------------------------------------------------------------------------------------RA----------------------------------------------G---FLK-----EY--L--------NRV--N------L-----QE--------------------------K-I--L------P---EN----Y-VK------------------------------------------------LR CLENHD RPR-------AAE--------------------------------------------------------------------------------------------------------------------------------------------LV--PDE---------------------------------------------------------------------------------------------RA-----------------------------------------L-RN-----W-T-------------------------------------------AWQYFE-K----------- GTAMVYAGQ  

AVK61635.1_Lactobacillus_sp_CBA3605                                              -----SAFLKQVRDAGFEDLS---------------------------------------------------------DSE-------------------------LY-------------QA-------------FD-M---------VYDYDTLA-D----------------LHA-----TVA---------------------------G---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------R---NLS-----EF--A--------RIL--M------K-----QD--------------------------T-T--F------P---KN----Y-VK------------------------------------------------LR FLENHD VPR-------AAD--------------------------------------------------------------------------------------------------------------------------------------------YL--SGP---------------------------------------------------------------------------------------------QQ-----------------------------------------L-KN-----L-L-------------------------------------------AFNLFE-K----------- GSALIYAGE  

WP_316608594.1_uncultured_Ruminococcus_sp.                                       -----PGFITYMRGRGMNALS---------------------------------------------------------DSE-------------------------IY-------------QA-------------FD-L---------CYDYDVYG-R----------------FRD-----CLS---------------------------G---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------G---TLA-----SY--A--------EAI--N------R-----QE--------------------------V-I--Y------P---DN----Y-VK------------------------------------------------LR FLENHD QAR-------AAF--------------------------------------------------------------------------------------------------------------------------------------------MI--PDK---------------------------------------------------------------------------------------------RA-----------------------------------------L-RS-----W-T-------------------------------------------AFTYFQ-K----------- GLALVYAGQ  

GHV84474.1_Spirochaetia_bacterium                                                -----PSFILENRARGFNCLS---------------------------------------------------------DAE-------------------------LF-------------QA-------------FD-V---------CYDYDIFA-W----------------FKK-----YLN---------------------------G---------------------------------------------------------------------------------------------------------------------------------------A----------------------------------------------V---SLS-----SY--M--------EQI--N------L-----QE--------------------------Q-I--Y------G---DN----Y-IK------------------------------------------------LR CLENHD QNR-------AAF--------------------------------------------------------------------------------------------------------------------------------------------FI--PHE---------------------------------------------------------------------------------------------KA-----------------------------------------L-RN-----W-T-------------------------------------------AFNYFQ-K----------- GLTMIYAGE  

TCL61159.1_Kineothrix_alysoides                                                  -----PGFIIENREQGFIGHS---------------------------------------------------------DCE-------------------------IY-------------QA-------------FD-I---------TYDYDIRS-A----------------WER-----CLK---------------------------G---------------------------------------------------------------------------------------------------------------------------------------E----------------------------------------------I---TLN-----TY--L--------SAI--G------Q-----QE--------------------------S-M--Y------P---ED----Y-CK------------------------------------------------LR FLENHD NPR-------AAD--------------------------------------------------------------------------------------------------------------------------------------------MI--SDK---------------------------------------------------------------------------------------------RK-----------------------------------------L-VN-----W-M-------------------------------------------VFSCLL-K----------- GTALIYAGQ  

WP_026477530.1_Alkaliphilus_transvaalensis                                       -----PHFVSDVRREGYYAAS---------------------------------------------------------DSE-------------------------SY-------------QA-------------FD-I---------TYDYDGFL-Y----------------FKN-----YLE---------------------------G---------------------------------------------------------------------------------------------------------------------------------------R----------------------------------------------N---TLE-----DY--L--------EKI--R------Q-----QE--------------------------G-I--Y------P---NN----Y-AK------------------------------------------------LR FIENHD QSR-------IKT--------------------------------------------------------------------------------------------------------------------------------------------LI--PNG---------------------------------------------------------------------------------------------DL-----------------------------------------L-KI-----W-T-------------------------------------------AFMYFQ-K----------- GPVLLYAGQ  

BES65512.1_Gottschalkiaceae_bacterium_SANA                                       -----AHFLQEVRNRGFYAAS---------------------------------------------------------DAE-------------------------LY-------------QA-------------FD-I---------TYDYDIHH-A----------------FEG-----YFN---------------------------G---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------N---DLS-----TY--L--------DAL--S------R-----QG--------------------------L-K--N------P---TG----A-RK------------------------------------------------LR FLENHD QPR-------AAY--------------------------------------------------------------------------------------------------------------------------------------------LL--PDL---------------------------------------------------------------------------------------------NR-----------------------------------------R-KN-----W-L-------------------------------------------AFHWML-P----------- GDSLIYAGE  

PKZ43968.1_Globicatella_sanguinis                                                -----FGFIKTLRQAGTVAHA---------------------------------------------------------DAE-------------------------MY-------------QA-------------FD-L---------LYDYDVHY-L----------------FHG-----YLR---------------------------G---------------------------------------------------------------------------------------------------------------------------------------T----------------------------------------------N---KLS-----DY--I--------NRL--N------L-----QE--------------------------E-I--Y------P---VD----Y-IK------------------------------------------------AR NLENHD NPR-------AKY--------------------------------------------------------------------------------------------------------------------------------------------LI--GNE---------------------------------------------------------------------------------------------QD-----------------------------------------L-LQ-----W-T-------------------------------------------AFQYFE-K----------- GFVLLYNGQ  

OTO19165.1_Enterococcus_sp_3H8_DIV0648                                           -----ADFLKELREIDQVGLS---------------------------------------------------------DSE-------------------------IY-------------QV-------------FD-I---------TYDYDVYP-S----------------YVD-----YLT---------------------------G---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------I---SLE-----SY--I--------SIL--N------F-----QD--------------------------D-I--Y------P---EN----Y-VK------------------------------------------------MR FLENHD RQR-------AKQ--------------------------------------------------------------------------------------------------------------------------------------------II--GNL---------------------------------------------------------------------------------------------ND-----------------------------------------L-IN-----W-T-------------------------------------------AFLFFQ-K----------- GIPQLYGGQ  

WP_163194646.1_Clostridium_thermarum                                             -----GSFILELRKGGFIAHS---------------------------------------------------------DSE-------------------------MY-------------NA-------------FD-I---------CYDYDVHK-Y----------------FKG-----YLM---------------------------G---------------------------------------------------------------------------------------------------------------------------------------E----------------------------------------------Y---TLK-----EY--I--------EKV--A------Q-----QE--------------------------I-I--F------P---DN----Y-VK------------------------------------------------LR FLENHD QPR-------AAE--------------------------------------------------------------------------------------------------------------------------------------------LI--HDD---------------------------------------------------------------------------------------------IK-----------------------------------------L-DI-----W-T-------------------------------------------VYMYFQ-K----------- GAVLLFNGQ  

PMC58021.1_Dolosicoccus_paucivorans                                              -----PNFIRTLRGNGLTALS---------------------------------------------------------DSE-------------------------CY-----------E--A-------------FD-L---------TYDYDVSE-A----------------LEA-----YLD---------------------------G---------------------------------------------------------------------------------------------------------------------------------------D----------------------------------------------Q---PLS-----YY--I--------HHI--N------Q-----QD--------------------------K-L--Y------P---SN----Y-VK------------------------------------------------MH HLENHD RNR-------IAS--------------------------------------------------------------------------------------------------------------------------------------------RI--THE---------------------------------------------------------------------------------------------RD-----------------------------------------L-IH-----W-T-------------------------------------------AFNYLQ-K----------- GAVLIYNGQ  

SDG31851.1_Facklamia_miroungae                                                   -----PSFILETRKQGITGLS---------------------------------------------------------DSE-------------------------VY-------------QA-------------FD-M---------TYDYDIQG-D----------------FDA-----YLS---------------------------G---------------------------------------------------------------------------------------------------------------------------------------Q----------------------------------------------Q---PLS-----AY--L--------NSV--N------R-----QN--------------------------E-T--Y------P---SN----F-TK------------------------------------------------LR FLENHD QAR-------IAA--------------------------------------------------------------------------------------------------------------------------------------------KI--KPY---------------------------------------------------------------------------------------------HS-----------------------------------------L-EQ-----I-T-------------------------------------------AFNFFL-R----------- GAHLIYNGQ  

WP_175058779.1_Thermococcus_sp_2319x1                                            -----PSFVRWLRERGFRVHS---------------------------------------------------------DVE--------------------------MH------------RV-------------FD-I---------TYDYDGRE-M----------------LER-----YLR---------------------------G---------------------------------------------------------------------------------------------------------------------------------------E----------------------------------------------R---SLS-----SY--I--------DYL--Y------V-----QD--------------------------M-L--Y------P---AD----Y-VK------------------------------------------------LR FLENHD LPR-------AAE--------------------------------------------------------------------------------------------------------------------------------------------IF--RDE---------------------------------------------------------------------------------------------LR-----------------------------------------L-KN-----W-T-------------------------------------------AFIFML-K----------- GAVLIYAGQ  

WP_048148786.1_Palaeococcus_ferrophilus                                          -----PSFVRWLRGRGFRAHS---------------------------------------------------------DPE--------------------------MH----------E--A-------------FD-V---------TYDYDGRE-V----------------LEA-----YLR---------------------------G---------------------------------------------------------------------------------------------------------------------------------------E----------------------------------------------R---PLR-----SY--I--------DYL--N------L-----QE--------------------------N-L--Y------P---AH----Y-VK------------------------------------------------LR FLENHD TLR-------AAR--------------------------------------------------------------------------------------------------------------------------------------------LF--GDG---------------------------------------------------------------------------------------------ER-----------------------------------------L-RN-----W-T-------------------------------------------AFTFML-K----------- GAPLIYAGQ  

CCZ46699.1_Firmicutes_bacterium_CAG129                                           -----RSYGCLARRHGVYSAS---------------------------------------------------------DGE-------------------------VF-------------RA-------------FD-L---------EYEYDVRE-V----------------FDQ-----YLR---------------------------G---------------------------------------------------------------------------------------------------------------------------------------E----------------------------------------------V---PLS-----RY--L--------DAL--S------F-----QE--------------------------S-C--Y------P---AN----Y-NK------------------------------------------------LR FLENHD QPR-------IAS--------------------------------------------------------------------------------------------------------------------------------------------FV--RDE---------------------------------------------------------------------------------------------RA-----------------------------------------L-VN-----Y-T-------------------------------------------AMLYFL-K----------- GTTLLYAGQ  

OVE98933.1_Companilactobacillus_bobalius                                         -----GGYIKYLRDRGFCAES---------------------------------------------------------DSE-------------------------MY-------------QA-------------FD-M---------TYDYDVDE-I----------------WRK-----YVN---------------------------D---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------V---PLE-----CY--I--------EAL--D------Q-----QE--------------------------R-I--Y------P---KN----Y-IK------------------------------------------------MR CLENHD QVR-------AHK--------------------------------------------------------------------------------------------------------------------------------------------MF--INE---------------------------------------------------------------------------------------------ND-----------------------------------------M-FN-----W-T-------------------------------------------AFSEFQ-K----------- GSTLIYAGQ  

WP_230523982.1_Desemzia_sp_C1                                                    -----PDYIFELRDEGFYAAS---------------------------------------------------------DSE-------------------------VY-------------AA-------------FD-A---------TYDYDSRY-L----------------MEG-----YLN---------------------------G---------------------------------------------------------------------------------------------------------------------------------------I----------------------------------------------V---SFE-----SF--L--------MIK--Q------R-----QE--------------------------A-Q--Y------P---EN----Y-IK------------------------------------------------LR FLENHD QKR-------VQT--------------------------------------------------------------------------------------------------------------------------------------------LV--KSE---------------------------------------------------------------------------------------------RA-----------------------------------------L-LN-----W-T-------------------------------------------AFLYFE-K----------- GMTLIQAGQ  

WP_300788324.1_uncultured_Acetatifactor_sp.                                      -----KHFIKFIRSQGGYCAT---------------------------------------------------------DSQ-------------------------LY-----------E--V-------------FD-I---------CYDYDIWP-S----------------FLH-----YVK---------------------------G-K------------------------------------------------------------------------------------------------------------------------------------DA----------------------------------------------H---PLS-----LY--L--------DEI--E------K-----QE--------------------------K-T--Y------P---EN----F-VK------------------------------------------------LR CLENHD QDR-------IAH--------------------------------------------------------------------------------------------------------------------------------------------HV--EDK---------------------------------------------------------------------------------------------RS-----------------------------------------I-LN-----W-T-------------------------------------------ALSFLL-K----------- GTAFVYAGQ  

ROR96918.1_Salana_multivorans                                                    -----PEFVRLLRSRGLLCHS---------------------------------------------------------DGE-------------------------TY-------------QA-------------FD-L---------TYDYDVIN-G----------------LRD-----YAL---------------------------G---------------------------------------------------------------------------------------------------------------------------------------T----------------------------------------------G---TLA-----DY--V--------RLL--E------L-----QD--------------------------Q-W--Y------P---DN----Y-VK------------------------------------------------LR FLENHD RDR-------VAS--------------------------------------------------------------------------------------------------------------------------------------------FA--TSP---------------------------------------------------------------------------------------------ED-----------------------------------------L-LV-----W-T-------------------------------------------AFLYFQ-K----------- GATLLYAGQ  

WP_262096796.1_Paracholeplasma_vituli                                            -----GEFCKYIRDMGFESMS---------------------------------------------------------DSE-------------------------TY-----------E--A-------------FD-I---------LYDYDIHH-D----------------FLH-----YVE---------------------------G---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------A---PLN-----DW--L--------KAM--L------R-----QE--------------------------R-T--F------P---KN----Y-IK------------------------------------------------LR NLENHD QER-------IAH--------------------------------------------------------------------------------------------------------------------------------------------WV--KDH---------------------------------------------------------------------------------------------VR-----------------------------------------L-LN-----I-T-------------------------------------------GLLFFL-K----------- GATLIYAGQ  

MBW4258460.1_Methanobacterium_sp_YSL                                             -----GDFCKYIRDMGFESMS---------------------------------------------------------DSE-------------------------TF-----------E--A-------------FD-I---------CYDYDIHR-D----------------FLD-----YAE---------------------------G---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------A---PLN-----DW--L--------KAM--I------R-----QE--------------------------A-T--F------P---KN----Y-VK------------------------------------------------LR NLENHD QER-------IAH--------------------------------------------------------------------------------------------------------------------------------------------WI--KDP---------------------------------------------------------------------------------------------VR-----------------------------------------L-LN-----I-T-------------------------------------------GVLFFL-K----------- GATMIYAGQ  

QLY40718.1_Hujiaoplasma_nucleasis                                                -----GGFCKYLRNLGFDCLS---------------------------------------------------------ESE-------------------------IF-------------QV-------------FD-M---------AYDYDIHP-Y----------------FEG-----YLR---------------------------G---------------------------------------------------------------------------------------------------------------------------------------D----------------------------------------------L---PFK-----RY--L--------EEL--N------K-----QE--------------------------F-I--Y------P---EN----Y-IK------------------------------------------------MR NLENHD FGR-------FAK--------------------------------------------------------------------------------------------------------------------------------------------MV--DNN--------------------------------------------------------------------------------------------ILK-----------------------------------------I-QQ-----W-L-------------------------------------------ALTFFS-N----------- GSTMIYNGQ  

OHE40447.1_Tenericutes_bacterium_GWF2_57_13                                      -----GGFVKYIRDRGFNAWS---------------------------------------------------------EAE-------------------------IY-------------EA-------------FD-M---------AYDYDAQP-F----------------MEG-----YLK---------------------------G---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------R---PLR-----EF--L--------EAL--Q------R-----QE--------------------------T-I--Y------P---WN----Y-VK------------------------------------------------MH NVENHD NPR-------IAF--------------------------------------------------------------------------------------------------------------------------------------------WV--GND--------------------------------------------------------------------------------------------PAK-----------------------------------------I-QN-----W-H-------------------------------------------AFCFML-K----------- GSAMVYAGA  

WP_026399499.1_Acholeplasma_equifetale                                           -----LGFIKYLRDIGFDAST---------------------------------------------------------DSQ-------------------------MY-------------EA-------------FD-V---------CYDYDIYS-F----------------MNG-----YLN---------------------------H---------------------------------------------------------------------------------------------------------------------------------------S----------------------------------------------N---SLE-----RY--L--------YEI--W------R-----QE--------------------------A-V--Y------P---KN----Y-VK------------------------------------------------LR SFENHD QER-------LAS--------------------------------------------------------------------------------------------------------------------------------------------KT--KDE---------------------------------------------------------------------------------------------NQ-----------------------------------------L-IH-----M-T-------------------------------------------ALQFFL-R----------- GMPMIYAGQ  

BEH89920.1_Turicibacter_sp_TC023                                                 -----KDFIRTIRSLGFSVHS---------------------------------------------------------DCE-------------------------MY-------------QA-------------FD-I---------CYDYDVYE-A----------------FKS-----YLL---------------------------G---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------S---SLD-----LY--I--------RRL--Q------D-----QE----------------------------I--Y------P---GN----Y-IK------------------------------------------------LR CLENHD QRR-------IAS--------------------------------------------------------------------------------------------------------------------------------------------LV--KTV---------------------------------------------------------------------------------------------EQ-----------------------------------------L-IM-----W-T-------------------------------------------TFVYLQ-K----------- GTTMIYAGQ  

OHE60741.1_Treponema_sp_GWA1_62_8                                                -----PEFLLSMRDRGFGAWS---------------------------------------------------------EGE--------------------------LH------------SA-------------FD-L---------TYDYDGWE-R----------------LER-----FWT---------------------------G---------------------------------------------------------------------------------------------------------------------------------------E----------------------------------------------A---SLR-----AY--M--------DHL--A------V-----QR--------------------------E-A--C------P---AS----A-RK------------------------------------------------IR YLENHD QRR-------AAD--------------------------------------------------------------------------------------------------------------------------------------------RF--GRG---------------------------------------------------------------------------------------------DR-----------------------------------------L-RA-----W-T-------------------------------------------AFYQLL-P----------- GCSFAYMGQ  

VBB38884.1_uncultured_Spirochaetota_bacterium                                    -----PSFLRNLRRKGFGAWS---------------------------------------------------------EPE--------------------------LH------------SV-------------FD-V---------SYDYDGWE-R----------------LEK-----VWA---------------------------G---------------------------------------------------------------------------------------------------------------------------------------S----------------------------------------------L---PAS-----TY--L--------DYL--Y------V-----QE--------------------------Q-L--Y------P---AG----A-LK------------------------------------------------LR FMENHD LER-------AAA--------------------------------------------------------------------------------------------------------------------------------------------RF--VTA---------------------------------------------------------------------------------------------AR-----------------------------------------L-RA-----W-T-------------------------------------------LTMFFL-P----------- GIGMAYMGQ  

OHD80806.1_Spirochaetes_bacterium_RIFOXYC1_FULL_54_7                             -----KEFVGHMRSLGHYAAC---------------------------------------------------------DSE--------------------------LH------------SA-------------FD-L---------TYDYDGRE-Y----------------LDC-----YLR---------------------------G---------------------------------------------------------------------------------------------------------------------------------------E----------------------------------------------K---PIS-----AY--L--------EFM--E------L-----QS--------------------------A-M--Y------P---AG----A-LK------------------------------------------------AR CLENHD QER-------IAR--------------------------------------------------------------------------------------------------------------------------------------------LV--PQP---------------------------------------------------------------------------------------------DR-----------------------------------------L-IN-----L-N-------------------------------------------ALWMLL-P----------- GTYFAYMGQ  

OQA78072.1_Tenericutes_bacterium_ADurb.Bin239                                    -----PHFITNLRAANHIAHD---------------------------------------------------------DVE-------------------------LY-------------SA-------------FD-I---------LYDYDVYP-S----------------LKA-----YLE---------------------------G---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------K---ALK-----DY--L--------DGV--R------Y-----QE--------------------------Y-N--Y------P---NG----Y-LK------------------------------------------------IR TIENHD TSR-------IAA--------------------------------------------------------------------------------------------------------------------------------------------LC--KNE---------------------------------------------------------------------------------------------QI-----------------------------------------L-RN-----V-T-------------------------------------------AWSFFQ-N----------- GVGFIYAGQ  

PKM90342.1_Firmicutes_bacterium_HGW-Firmicutes-10                                -----KEFLRHMRDEGFLCHS---------------------------------------------------------DSE-------------------------MY-------------AA-------------FD-V---------CYDYDIFQ-E----------------VED-----YFK---------------------------G---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------K---PLS-----VF--I--------DRL--Q------L-----QD--------------------------N-I--Y------P---VN----Y-LK------------------------------------------------AR AYENHD VQR-------LMN--------------------------------------------------------------------------------------------------------------------------------------------HT--KND--------------------------------------------------------------------------------------------IFK-----------------------------------------T-KN-----W-V-------------------------------------------AAIFGL-K----------- GLAFLYAGI  

KAH3742584.1_Pelomyxa_schiedti                                                   -----LAGVEKKRRRDCPMYPA--------------------------------------------------------DSE---------------------------M----------C-RA-------------FD-L---------LYDYDLYQ-L----------------WRA-CVAGEA-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PVW-----RY--F--------EGI--R------L-----QS--------------------------L-T--L------P---PG----K-HK------------------------------------------------IR FVETHD KDR-------MA--------------------------------------------------------------------------------------------------------------------------------------------SLV--KS---------------------------------------------------------------------------------------------KDK-----------------------------------------L-LA-----W-T-------------------------------------------AFAAF--------LP---- GPFLVYAGQ  

KAH3743471.1_Pelomyxa_schiedti                                                   -----LVWVENNRIKQVP-YPC-----------------------------------------------D------CQMLA--------------------------DS----------G-GA-------------FD-L---------LYDYDIYD-V----------------MVK-AIQGRM-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PIK-----VY--L--------ERL--R------M-----QS--------------------------A-Y--L------P---PG----A-HK------------------------------------------------LR YVENHD KPR-------IA--------------------------------------------------------------------------------------------------------------------------------------------SLV--SS---------------------------------------------------------------------------------------------QAA-----------------------------------------N-EA-----W-T-------------------------------------------SLVCF--------LP---- GAFMIYGGQ  

AMK53440.1_Faecalibaculum_rodentium                                              -----LPFVKFCRDQGRVGES---------------------------------------------------------ESA-------------------------LS-----------D-AA-------------FD-V---------LYDYDAFP-D----------------QLL-----VME---------------------------N---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------A---PVS-----QW--T--------EAL--I------R-----QD--------------------------G-I--L------P---PN----H-IK------------------------------------------------LR YLENHD QPR-------AMA--------------------------------------------------------------------------------------------------------------------------------------------CS--WSD---------------------------------------------------------------------------------------------RL-----------------------------------------W-KN-----W-T-------------------------------------------ALLFTL-K----------- GLPMLYHGQ  

KAJ8907911.1_Rhodosorus_marinus                                                  -----PSMIRSCRRMGIPMAS---------------------------------------------------------EAQ--------------------------LH------------QA-------------FE-L---------CYQYNIFK-V----------------AQR-----CSK---------------------------G---------------------------------------------------------------------------------------------------------------------------------------L----------------------------------------------E---EMT-----TL--L--------DVL--R------L-----EE--------------------------R-S--E------Q---PE----F-VK------------------------------------------------LR FVDNHD QPR-------IYD--------------------------------------------------------------------------------------------------------------------------------------------IA--RST---------------------------------------------------------------------------------------------ES-----------------------------------------A-NA-----W-L-------------------------------------------SFTAFI-R----------- GAFLVHHGT  

WP_223695379.1_Leifsonia_poae                                                    -----PGMIAFCRRAGITVHE---------------------------------------------------------DAE-------------------------VF-----------Q--A-------------FD-I---------EYPYDTWQ-L----------------WRN-----ATD---------------------------G---------------------------------------------------------------------------------------------------------------------------------------R----------------------------------------------A---SAL-----QY--V--------DLV--Q------W-----QG--------------------------A-T--R------P---PT----A-MK------------------------------------------------LR CVENHD NAR-------VQS--------------------------------------------------------------------------------------------------------------------------------------------FL--STD----------------------------------------------------------------------------------------------R-----------------------------------------A-FA-----W-T-------------------------------------------ALTALL-P----------- GPFLMYAGQ  

OQB49003.1_Firmicutes_bacterium_ADurb.Bin153                                     -----GDFIKKLRRLGFRAHS---------------------------------------------------------DSE-------------------------LY-------------QA-------------FD-V---------CYDYDTHD-R----------------FQE-----YAY---------------------------G---------------------------------------------------------------------------------------------------------------------------------------R----------------------------------------------A---GLR-----QY--L--------QAL--R------S-----QE--------------------------C-I--Y------P---DN----Y-VK------------------------------------------------LR YLGNHD FER-------PAA--------------------------------------------------------------------------------------------------------------------------------------------LF--EDR---------------------------------------------------------------------------------------------RS-----------------------------------------L-EA-----W-T-------------------------------------------AFTFFN-K----------- GTVLIYMGD  

OPL08713.1_Deltaproteobacterium_ML8_F1                                           -----REFLEDLRARGFEGNE-----------------------------------------------------------DAA-----------------------LY-----------E--V-------------FD-I---------LYDYDIHP-A----------------FET-----FVK---------------------------G---------------------------------------------------------------------------------------------------------------------------------------E----------------------------------------------T---ALK-----TY--I--------EAI--R------N-----QD--------------------------S-I--Y------P---PG----Y-VK------------------------------------------------LR FIENHD QPR-------FLA--------------------------------------------------------------------------------------------------------------------------------------------YG--KTM---------------------------------------------------------------------------------------------KD-----------------------------------------K-EK-----F-T-------------------------------------------VLNYLL-K----------- GAVLFYAGQ  

WP_053228273.1_Spirochaeta_cellobiosiphila                                       -----ESFKSFLSERGIPFST---------------------------------------------------------DAE-------------------------LY-------------QY-------------FH-A---------LYEYDSYP-C----------------WRR-----ALD---------------------------N---------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------D---KMD-----RY--M--------ELI--Q------D-----QE--------------------------D-H--R------T---PG----R-FR------------------------------------------------LR FIENHD QLR-------SRA--------------------------------------------------------------------------------------------------------------------------------------------LL--KEG---------------------------------------------------------------------------------------------RL-----------------------------------------W-DN-----W-M-------------------------------------------SFLILN-R----------- GIPLIYGGQ  

CAF4711217.1_Rotaria_sp_Silwood1                                                 -----FTAIEGYRAIDGLVNT---------------------------------------------------------DAE-------------------------LY-------------QT-------------YD-L---------CYDYDVYV-A----------------WRA-----AVQ---------------------------G---------------------------------------------------------------------------------------------------------------------------------------A----------------------------------------------I---PIK-----SY--L--------ELV--R------L-----QS--------------------------Y-I--Y------P---KG----F-VK------------------------------------------------MR FVENHD QDR-------VAY--------------------------------------------------------------------------------------------------------------------------------------------VC--RNN--------------------------------------------------------------------------------------------RFK-----------------------------------------A-LA-----W-T-------------------------------------------AFNAFN-K----------- GCFLVHAGQ  

CAF1134171.1_Adineta_steineri                                                    -----LPYIEGHRFKRETVNT---------------------------------------------------------DST-------------------------LY-----------E--A-------------FD-I---------CYDYDIYG-A----------------WRA-----AIA---------------------------D---------------------------------------------------------------------------------------------------------------------------------------A----------------------------------------------I---PIK-----SY--L--------EMV--R------L-----QT--------------------------S-I--Y------P---NN----F-IK------------------------------------------------LR FLENHD QQR-------AAH--------------------------------------------------------------------------------------------------------------------------------------------IF--RNN--------------------------------------------------------------------------------------------RLK-----------------------------------------G-LA-----W-T-------------------------------------------AFNAFN-K----------- GCFLVHAGQ  

CAF1102446.1_Didymodactylos_carnosus                                             -----LIYIEGHTRKNEYVNT---------------------------------------------------------DAV-------------------------LY-----------Q--A-------------FD-L---------CYDYDLYQ-V----------------WRA-----AMA---------------------------A---------------------------------------------------------------------------------------------------------------------------------------A----------------------------------------------V---PIK-----MY--L--------ELV--R------L-----QN--------------------------Y-I--Y------P---RN----F-CK------------------------------------------------LR FVENHD QER-------IAK--------------------------------------------------------------------------------------------------------------------------------------------IC--KNN--------------------------------------------------------------------------------------------RVK-----------------------------------------G-LA-----W-T-------------------------------------------AFTSFN-K----------- GTFLLHGGQ  

OGO61108.1_Chloroflexi_bacterium_RBG_19FT_COMBO_47_9                             -----ANFVGERRSNKYIGLS---------------------------------------------------------DSE-------------------------LY-----------E-AF-------------DI-T---------YDYDIWP-IW----------------QL-----AVQ----------------------------G---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------V---PVR-----RY--T--------EML--R------Y-----QD--------------------------Q-I--Y------P---EN----Y-IK------------------------------------------------MR CVENHD QAR-------IMR--------------------------------------------------------------------------------------------------------------------------------------------LS--PSR---------------------------------------------------------------------------------------------PQ-----------------------------------------G-MA-----W-T-------------------------------------------AFEGFN-K----------- GPFLIYGGQ  

MDG4518168.1_Streptococcus_suis                                                  -----HNFIRYMRSKNLIAHS---------------------------------------------------------DGE-------------------------LY-----------E--V-------------FD-I---------TYDYDIRH-I----------------FNS-----YLN---------------------------N---------------------------------------------------------------------------------------------------------------------------------------D----------------------------------------------I---ALS-----RY--V--------EAI--Q------M-----QE--------------------------N-I--Y------P---SD----Y-IK------------------------------------------------MR FLENHD QPR-------IAS--------------------------------------------------------------------------------------------------------------------------------------------LV--TSK---------------------------------------------------------------------------------------------KG-----------------------------------------L-LG-----W-T-------------------------------------------AVSLFL-K----------- GCTLIYNGQ  

RAP77929.1_Paenibacillus_montanisoli                                             -----NFYALKYRKNGFITAS---------------------------------------------------------DCE-------------------------TY-------------RV-------------FD-M---------TYRYDVWP-E----------------FMD-----YLH---------------------------G---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------I---ALE-----AY--V--------EKI--R------M-----QE--------------------------E-I--Y------P---EN----Y-VK------------------------------------------------MS FIENHD TPR-------IKE--------------------------------------------------------------------------------------------------------------------------------------------FI--PDE---------------------------------------------------------------------------------------------RL-----------------------------------------L-KI-----W-T-------------------------------------------AFTYFQ-K----------- GSVLLHMGQ  

VDB00751.1_Olavius_algarvensis                                                   -----SSFIHAVRRMGFDCLS---------------------------------------------------------DCE--------------------------LL----------E--V-------------FD-L---------SYDYDVYP-D----------------WIS-----LIY---------------------------G---------------------------------------------------------------------------------------------------------------------------------------A----------------------------------------------I---DLK-----HY--V--------DRL--R------I-----QE--------------------------K-T--H------R---ES----D-LK------------------------------------------------LR FLENHD QSR-------ARK--------------------------------------------------------------------------------------------------------------------------------------------LF--ATASFDRHITSTVSSQVQGSSHAGYIQ---------------------------------------------------------------------ST-----------------------------------------L-AA-----W-T-------------------------------------------AFSLFQ-K----------- GTTLIYAGQ  

ABX32406.1_Petrotoga_mobilis                                                     -----PKFIHDLRTKGYDVHS---------------------------------------------------------DSE-------------------------VY-------------QA-------------FD-L---------TYDYDGFY-Y----------------LRS-----YFS---------------------------G---------------------------------------------------------------------------------------------------------------------------------------E----------------------------------------------K---DLK-----HF--F--------EHV--F------L-----QE--------------------------N-I--F------P---KN----S-LK------------------------------------------------LR FLENHD NPR-------IAS--------------------------------------------------------------------------------------------------------------------------------------------VL--EGK---------------------------------------------------------------------------------------------NK-----------------------------------------I-KN-----W-T-------------------------------------------VLYNLL-P----------- GASLIYAGQ  

WP_276826105.1_Galactobacillus_timonensis                                        -----SPFVLWMRSKGIDALS---------------------------------------------------------DGE-------------------------L------------A-QA-------------FD-D---------LYPYTVRE-E----------------MED-----AVT---------------------------H--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------S---NLV-----PY--E--------KAV--N------Q-----LL--------------------------V-S--L------P---SS----T-RE------------------------------------------------IW YLENHD RKR-------IYS--------------------------------------------------------------------------------------------------------------------------------------------LL--NEN--------------------------------------------------------------------------------------------ETK-----------------------------------------F-RN-----W-L-------------------------------------------AWSFFM-P----------- GDAFVYNGQ  

WP_277085470.1_Stecheria_intestinalis                                            -----MPLVRMVRAQGLDAVS---------------------------------------------------------DSE--------------------------LC------------QA-------------FD-L---------LYPYDLRP-E----------------WDD-----AEN---------------------------H--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G---NLL-----PL--Q--------RML--D------Y-----TM--------------------------Y-E--Y------P---RN----L-SR------------------------------------------------IW CLENHD CRR-------IAS--------------------------------------------------------------------------------------------------------------------------------------------AV--NKE----------------------------------------------------------------------------------------------S-----------------------------------------E-KN-----W-L-------------------------------------------AFTFLL-P----------- GAAFLYAGE  

WP_020225392.1_Holdemania_massiliensis                                           -----PEFIRALRSEGFEVAT---------------------------------------------------------DSE-------------------------LY-------------TA-------------FD-C---------LYDYDIYD-Q----------------FKA-----AVS---------------------------E---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------S---SLQ-----PY--K--------QAV--R------D-----QQ--------------------------N-R--Y------P---AN----F-LK------------------------------------------------LR FLENHD QPR-------IAS--------------------------------------------------------------------------------------------------------------------------------------------YT--QDH---------------------------------------------------------------------------------------------DK-----------------------------------------I-LN-----W-V-------------------------------------------GYSFFA-Q----------- GTAFVYAGQ  

WP_159519015.1_Erysipelothrix_urinaevulpis                                       -----GEFIFDLRSRGYEVAS---------------------------------------------------------DAE-------------------------LY-------------QA-------------FD-C---------LYNYDIHD-T----------------LLP-----TLR---------------------------Q---------------------------------------------------------------------------------------------------------------------------------------E----------------------------------------------L---GLM-----EL--K--------KRY--R------Y-----QE--------------------------L-S--F------P---SN----Y-LK------------------------------------------------LN CLENHD QPR-------IQG--------------------------------------------------------------------------------------------------------------------------------------------VL--RDR---------------------------------------------------------------------------------------------IA-----------------------------------------N-RN-----W-T-------------------------------------------AFSFFN-K----------- GLGFVYAGQ  

KXB34120.1_Aerococcus_christensenii                                              -----PQFIRQLRSEGMHPIT---------------------------------------------------------DSE-------------------------VY-------------QA-------------FD-C---------AYEYDILA-N----------------FYQ-----VLE---------------------------G---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------V---PLR-----LW--K--------YLL--N------F-----QQ--------------------------A-I--Y------P---EN----A-IK------------------------------------------------VR TLENHD QER-------IRS--------------------------------------------------------------------------------------------------------------------------------------------RV--KSE---------------------------------------------------------------------------------------------RS-----------------------------------------N-LN-----C-L-------------------------------------------AYSFFC-K----------- GMGFVYNGQ  

CDA37557.1_Clostridium_sp_CAG568                                                 -----SSFVLYTWKVGFNADT---------------------------------------------------------QQE--------------------------LM----------D-AG-------------FN-I---------LYPYDIWQ-W----------------LKG-----YLE---------------------------N-RD----I-------DREK-------------------------------------------------------------------------------------------------------------------AM----------------------------------------------M---NLS-----QY--R--------ALY--N------L-----SI--------------------------E-S--I------G---VN----K-GH------------------------------------------------LL TIENHD QRR-------IAS--------------------------------------------------------------------------------------------------------------------------------------------YS--KNI---------------------------------------------------------------------------------------------EA-----------------------------------------T-KS-----L-L-------------------------------------------AYSFFG-K----------- GTGFLMFGE  

QOS39137.1_Treponema_rectale                                                     -----NPFLLYTKSVGFPAYS---------------------------------------------------------NTE--------------------------LA----------L-AG-------------ID-I---------FYPYASFT-P----------------LRE-----YME---------------------------T-KQ----S-------K--------------------------------------------------------------------------------------------------------------------------------------------------------------------------YLE-----QY--K--------YAL--A------L-----EE--------------------------P-S--L------P---EG----K-YI------------------------------------------------TR TIENHD RER-------IAS--------------------------------------------------------------------------------------------------------------------------------------------FS--EKE---------------------------------------------------------------------------------------------NF-----------------------------------------T-RQ-----L-L-------------------------------------------LLSFFT-M----------- GPAFVYMGE  

TFG82036.1_Erysipelotrichales_bacterium                                          -----SNYVDYLRYHGFGCLS---------------------------------------------------------DSE-------------------------CF-------------QV-------------FD-A---------LYEYDTRI-Q----------------FNG-----YFE---------------------------K---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------N---NLE-----AF--R--------NAL--R------M-----QE--------------------------E-I--Y------P---VD----Y-VK------------------------------------------------AR NVENHD NQR-------IRF--------------------------------------------------------------------------------------------------------------------------------------------YT--GDH---------------------------------------------------------------------------------------------AK-----------------------------------------S-IQ-----W-I-------------------------------------------AYCFIS-K----------- GIAFLQYGI  

RIA78466.1_Anaeroplasma_bactoclasticum                                           -----LSFGKYLRDMGYDAIS---------------------------------------------------------DPE-------------------------AF-----------T--L-------------FD-A---------EYEYDVNN-H----------------LQK-----YMK---------------------------G---------------------------------------------------------------------------------------------------------------------------------------E----------------------------------------------A---GIQ-----EY--L--------SRV--E------E-----QE--------------------------A-L--Y------P---KN----Y-VK------------------------------------------------VR FLENHD FGT-------ANS--------------------------------------------------------------------------------------------------------------------------------------------LL--KDD---------------------------------------------------------------------------------------------LR-----------------------------------------L-KN-----L-L-------------------------------------------VLSYFT-R----------- GMEFLFNGI  

CDD23883.1_Firmicutes_bacterium_CAG345                                           -----PDFRKHILDLGYDVLD---------------------------------------------------------EAS-------------------------LY-------------NY-------------FD-I---------LYDYDVFP-A----------------FQK-----AMH---------------------------G---------------------------------------------------------------------------------------------------------------------------------------E----------------------------------------------I---TLS-----NY--M--------DKI--I------E-----QE--------------------------S-K--L------P---MG----Y-VK------------------------------------------------LR YIENHD MPR-------IMS--------------------------------------------------------------------------------------------------------------------------------------------YF--KNK---------------------------------------------------------------------------------------------EA-----------------------------------------S-FC-----G-I-------------------------------------------ALIYML-R----------- GMTFLYNGI  

*ACF75909.1_MGA_Thermotoga_neapolitana                                           -----PY---------------------------------------------------------------------------------------------------MYQ----------A----------------FD-I---------TYDYDGYYRF----------------R-D-----FIE---------------------------G--------------------------------------------------------------------------------------------------------------------------------------KN----------------------------------------------S---LR------EY--I--------DF--LR------M-----QD--------------------------H-M--Y------P---RG----Y-IK------------------------------------------------MR FLENHD QPR-------VA-K---------------------------------------------------------------------------------------------------------------FL------------------------------------------------------------------------------------------------------------------------------SR-----------------------------------------E-SL-----M-H-------------------------------------------WIAFLFTV------K---- GVPLVHNGQ  

*AAD36717.1_MGA_Thermotoga_maritima                                              -----PY---------------------------------------------------------------------------------------------------MYQ----------A----------------FD-I---------TYDYDGYYKF----------------R-D-----FIE---------------------------G--------------------------------------------------------------------------------------------------------------------------------------RG----------------------------------------------S---LR------EY--V--------DF--LR------M-----QD--------------------------H-M--Y------P---RG----Y-IK------------------------------------------------MR FLENHD QPR-------IA-K---------------------------------------------------------------------------------------------------------------FI------------------------------------------------------------------------------------------------------------------------------EE-----------------------------------------D-SL-----V-H-------------------------------------------WIAFLFTF------K---- GVPLVHNGQ  

*CCC77722.1_MGA_Lactiplantibacillus_plantarum                                    -----GFIEELRSQGSYTGLS-----DSE-----------------------------------------------------------------------------LYQ----------A----------------FD-M---------TYDYDVFGDF----------------K-D-----YWQ---------------------------G--------------------------------------------------------------------------------------------------------------------------------------RS----------------------------------------------T---VE------RY--V--------DL--LQ------R-----QD--------------------------A-T--F------P---GN----Y-VK------------------------------------------------MR FLENHD NAR-------MMSL---------------------------------------------------------------------------------------------------------------MH------------------------------------------------------------------------------------------------------------------------------SK-----------------------------------------A-EA-----V-N-------------------------------------------NLTWIFMQ------R---- GIPLIYNGQ  

WP_051962564.1_Mesoaciditoga_lauensis                                            -----PE---------------------------------------------------------------------------------------------------MY-------------QA-------------FD-L---------TYDYDSYD-I----------------LRS-----HFE---------------------------G---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------A---LLA-----DY--L--------SHF--E------Y-----QK----------------------------A--F----------NG----N-VK------------------------------------------------LR FLENHD QER-------IAH--------------------------------------------------------------------------------------------------------------------------------------------YV--PAE----------------------------------------------------------------------------------------------K-----------------------------------------L-KA-----W-T-------------------------------------------VFLLVQ-K----------- GAILIYNGQ  

KUK93804.1_Thermotogales_bacterium_46_20                                         -----DE----------------------------------------------------------------------------------------------------MY------------QA-------------FD-M---------TYDYDGFT-Q----------------FLL-----YLD---------------------------G---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------V---SLE-----YY--V--------KYI--E------Y-----QN--------------------------A-R--I------P---SN----A-AK------------------------------------------------LR FIENHD QQR-------FAE--------------------------------------------------------------------------------------------------------------------------------------------RV--EDP---------------------------------------------------------------------------------------------VL-----------------------------------------L-KN-----W-T-------------------------------------------AFFITL-R----------- GVPLLYNGQ  

UZN23494.1_bacterium_3DAC                                                        -----YE----------------------------------------------------------------------------------------------------L-----------C-QV-------------FD-A---------IYNYELYK-T----------------MYA-----IWT---------------------------G---------------------------------------------------------------------------------------------------------------------------------------T----------------------------------------------G---TYD-----KM--Y--------EKV--W------M-----MN--------------------------K-I--Y------S---EK----C-VL------------------------------------------------VN FLENHD WPR-------AAA--------------------------------------------------------------------------------------------------------------------------------------------MI--KEP---------------------------------------------------------------------------------------------ER-----------------------------------------L-LH-----W-T-------------------------------------------VFMYFL-P----------- GVPMISQGQ  

AVM44639.1_Victivallales_bacterium_CCUG_44730                                    -----D------------------------------------------------------------------------RRE--------------------------EQ----------R-AA-------------FE-L---------NYGMTFIW-S----------------FPA-VLRGEK-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PAS-----AL--R--------EAR--E------Q-----RR--------------------------Q-E--A------L---PG----A-RF------------------------------------------------LA AFDNHD LAN-------DQ--------------------------------------------------------------------------------------------------------------------------------------YDDRIEK-L--GP----------------------------------------------------------------------------------------------ER-----------------------------------------I-EA-----A-L-------------------------------------------AFCFA--------LD---- GVPLLYCGQ  

CDE85188.1_Coraliomargarita_sp_CAG312                                            -------------------------------------------------------------------------------AD--------------------------AQ----------V-DA-------------YD-L---------NYSFKWQK-A----------------IAD-VFDAKK-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PAS-----EL--P--------NLW--E------K-----QL--------------------------E-H--F------V---KG----A-RI------------------------------------------------MR ALDNHD TAS-------DS--------------------------------------------------------------------------------------------------------------------------------------FDARYEKRW--GN----------------------------------------------------------------------------------------------EG-----------------------------------------F-DA-----V-L-------------------------------------------VLNFT--------MD---- GIPMIYNGN  

EIQ00463.1_Opitutaceae_bacterium_TAV1                                            ------------------------------------------------------------------------------RPK--------------------------E----------QR-LA-------------FD-A---------GYGAAFSH-K----------------LVE-VIENKS-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------TAS-----DL--R--------KVI--D------K-----QD--------------------------N-D--A------P----G----G-RR------------------------------------------------LR SFDNHD IAN-------NH--------------------------------------------------------------------------------------------------------------------------------------MDSRPERHC--PP----------------------------------------------------------------------------------------------EA-----------------------------------------T-NC-----A-M-------------------------------------------ALCFS--------LE---- GIPFLYNGQ  

OGV75364.1_Lentisphaerae_bacterium_RIFOXYA12_64_32                               -------------------------------------------------------------------------------RT--------------------------EP----------E-FA-------------FD-M---------NYTFAWNNRT----------------VVP-VFARKL-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PAA-----KL--R--------EVW--E------Q-----QH--------------------------Q-E--F------P---EG----A-RL------------------------------------------------IR YTDNHD IAN-------DA--------------------------------------------------------------------------------------------------------------------------------------FENRPERAW--GF----------------------------------------------------------------------------------------------DG-----------------------------------------M-NA-----A-L-------------------------------------------TLLFT--------ID---- GIPFVYNGQ  

OFY42124.1_Bacteroidetes_bacterium_GWA2_42_15                                    -----NR-----------------------------------------------------------------------RPE--------------------------D----------QL-KA-------------FD-A---------NYSFVYFG-A----------------LRD-VFANKY-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PVS-----HL--F--------DTW--N------E-----IT--------------------------E-K--W------P---QG----A-RF------------------------------------------------IR YFDNHD LSN-------DD--------------------------------------------------------------------------------------------------------------------------------------WYNRRERDW--GF----------------------------------------------------------------------------------------------DG-----------------------------------------C-NA-----T-F-------------------------------------------VHLFT--------LN---- GIPFIYNGQ  

MDQ0291296.1_Oligosphaera_ethanolica                                             -------------------------------------------------------------------------------GD--------------------------DQ----------H-EA-------------FD-L---------SYGFYTQW-A----------------IRD-MLRGKS-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------GAR-----EL--Q--------TAW--D------Q-----EQ--------------------------A-D--Y------P---RG----F-HW------------------------------------------------MR CFDNHD YAM-------DT---------------------------------------------------------------------------------------------------------------------TM---------------HGGRYEASC--GK----------------------------------------------------------------------------------------------DS-----------------------------------------C-DA-----M-L-------------------------------------------ALIFT--------LN---- GMPMVYNGQ  

OQC30811.1_Verrucomicrobia_bacterium_ADurb.Bin070                                -------------------------------------------------------------------------------PR--------------------------EQ----------Q-VA-------------FD-L---------CYAFPMQV-A----------------IRD-FLAGKG-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------SAT-----NL--S--------VNC--V------Q-----RE--------------------------T-R--F------P---KG----Y-HW------------------------------------------------MR CFQNHD YAN-------CA---------------------------------------------------------------------------------------------------------------------P----------------GQKRWEEKY--GL----------------------------------------------------------------------------------------------AL-----------------------------------------N-DA-----L-L-------------------------------------------VTLFT--------LD---- GVPMVYNGQ  

PWL66745.1_Verrucomicrobiota_bacterium                                           -------------------------------------------------------------------------------PK--------------------------NH----------L-GT-------------YD-A---------SYGFYWAW-A----------------LID-VYQKGA-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PAE-----KL--F--------EAE--A------R-----AA--------------------------T-E--F------P---KG----S-AF------------------------------------------------LR FRENHD MAH-----------------------------------------------------------------------------------------------------------------------------------------------GCKRVDAFP--GR----------------------------------------------------------------------------------------------AA-----------------------------------------A-DS-----M-L-------------------------------------------FLNFA--------VD---- GVPFIYNGN  

OHE78978.1_Verrucomicrobia_bacterium_GWF2_62_7                                   -------------------------------------------------------------------------------PS--------------------------D----------QL-KA-------------FD-V---------NYSYPWYQ-A----------------LLG-VCARGQ-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------QAS-----SL--R--------TVW--E------K-----QR--------------------------D-E--R------P---RG----A-RF------------------------------------------------IR FTENHD VVN-------DM----------------------------------------------------------------------------------------------------------------------------------------RRAEVVC--GE----------------------------------------------------------------------------------------------RG-----------------------------------------A-AA-----M-S-------------------------------------------VVNFT--------LD---- GVPFLYXXX  

EIQ01573.1_Opitutaceae_bacterium_TAV1                                            -------------------------------------------------------------------------------PE--------------------------DQ----------L-AA-------------FD-L---------NYNFSFYD-T----------------LKA-VVTQGL-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PAT-----RI--R--------EYW--E------I-----KQ--------------------------R-R--F------P---RG----A-KH------------------------------------------------LY CCDNHD M---------------------------------------------------------------------------------------------------------------------------------------------------DRADVVF--GR----------------------------------------------------------------------------------------------EG-----------------------------------------A-AA-----A-A-------------------------------------------VLCFT--------LD---- GVPFVFNGQ  

PYV47674.1_Acidobacteriota_bacterium                                             -------------------------------------------------------------------------------PD--------------------------D----------QL-EA-------------FD-V---------NYNFQYYL-T----------------LRS-VLRDGA-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PAI-----AL--R--------KSW--E------S-----MH--------------------------W-T--M------P---RE----A-RL------------------------------------------------LH FSDNHD W---------------------------------------------------------------------------------------------------------------------------------------------------PRAVSLF--GE----------------------------------------------------------------------------------------------KG-----------------------------------------A-VA-----A-S-------------------------------------------VLNFT--------LD---- GIPFIYNGQ  

GH13_38_HYPO_ABQ05620.1_Flavobacterium_johnsoniae                                -----P---------------------------------------------------------------N------EY-----------RN----------------YI--------R-L-GK-------------MD-Y---------LYDKVETYDK----------------LKDI---I------------------------------R---------------------------------------------------------------------------------------------------------------------------------------G---------------------------------------------------KS-----SP--D--------GL--SD------I-----QK--------------------------G-M--E------D---IE----H-HM------------------------------------------------LH FLDNHD EQR-------LASP---------------------------------------------------------------------------------------------------------------E-------------------------------FAG---------------------------------------------------------------------------------------------TP-----------------------------------------E-RG-----K-P-------------------------------------------LMVVSTTL------ST--- SPTMVYFGQ  

GH13_38_AGLU_ABD79820.1_Saccharophagus_degradans                                 -----P---------------------------------------------------------------A------EY-----------RN----------------YI--------Q-L-GK-------------MD-Y---------LYDKVEMYDG----------------LKDI---I------------------------------H---------------------------------------------------------------------------------------------------------------------------------------G---------------------------------------------------KK-----NT--D--------VI--ET------V-----QA--------------------------G-M--A------D---IE----R-NM------------------------------------------------LH FLENHD EQR-------IASE---------------------------------------------------------------------------------------------------------------P-------------------------------FAG---------------------------------------------------------------------------------------------SP-----------------------------------------E-IA-----K-P-------------------------------------------AMVVSTLI------SS--- SPTMLYFGQ  

GH13_38_AGLU_ALJ62728.1_Bacteroides_cellulosilyticus                             -----P---------------------------------------------------------------A------EY-----------QN----------------YL--------F-R-GK-------------FD-Y---------LYDKVGLYDT----------------LRNV---I------------------------------C---------------------------------------------------------------------------------------------------------------------------------------G---------------------------------------------------YD-----SA--T--------AI--TR------S-----WQ--------------------------S-L--G------G---IE----K-RM------------------------------------------------LN FLENHD EQR-------IASD---------------------------------------------------------------------------------------------------------------F-------------------------------FAG---------------------------------------------------------------------------------------------NP-----------------------------------------R-KA-----V-P-------------------------------------------GLIVSACM------NT--- NPMMIYFGQ  

WP_049993719.1_Halapricum_salinum                                                -----N---------------------------------------------------------------D------PD-----------------------------FA----------E-NE-------------FG-V---------HFDTADFMKT----------------A-GH-GV-------------------------------------------------------------------------------------------------------------------------------------------------------------------VNGGD----------------------------------------------P---M-------QL--Y--------DAV-AK------R-----KR--------------------------E-G--W------P---DH----T-LL------------------------------------------------MN TTENHD EQR-------LYKV---------------------------------------------------------------------------------------------------------------AR-DGTR-E--------------------D--P-A---------------------------------------------------------------------------------------------KA--------------------------------------------Q-----R-A-------------------------------------------VWAAGVTL------P---- GVPFIYYGQ  

QCC51754.1_Halapricum_salinum                                                    -----N---------------------------------------------------------------D------PS-----------------------------MA----------E-NE-------------FD-M---------HFDTSDFMGA----------------G-AH-EI-------------------------------------------------------------------------------------------------------------------------------------------------------------------VKGNK----------------------------------------------G---MQ------SL--Y--------GLV-DK------R-----RS--------------------------E-G--W------P---DH----T-LI------------------------------------------------VN STGNHD EFR-------TLDL---------------------------------------------------------------------------------------------------------------ALDSGAR-A--------------------N--P-E---------------------------------------------------------------------------------------------KA--------------------------------------------Q-----R-A-------------------------------------------VWAAGVAL------P---- GVPFVYYGQ  

MUV89328.1_Halapricum_sp_CBA1109                                                 -----N---------------------------------------------------------------N------SE-----------------------------FA----------E-SM-------------FD-M---------HFDTADFMNT----------------A-HA-VV-------------------------------------------------------------------------------------------------------------------------------------------------------------------AGDQS----------------------------------------------A---M-------QL--Y--------DAV-DI------R-----DE--------------------------E-G--F------P---EY----T-LI------------------------------------------------AN ATENHD EFR-------LLDQ---------------------------------------------------------------------------------------------------------------AK-GGGR-D--------------------D--P-E---------------------------------------------------------------------------------------------KA--------------------------------------------A-----R-A-------------------------------------------VWAAGVAL------P---- GIPFIYYGQ  

WP_138006871.1_Halalkalirubrum_salinum                                           -----N---------------------------------------------------------------D------RA-----------------------------FS----------E-NE-------------FD-A---------HFDTEEFTVP----------------A-HQ-IA--------------------------------------------------------------------------------------------------------------------------------------------------------------------RGEA----------------------------------------------D---LD------AL--F--------EAI-RE------R-----QN--------------------------E-G--F------P---DH----T-LF------------------------------------------------LN AIENHD ENR-------TLNE---------------------------------------------------------------------------------------------------------------AMD-GTR-G--------------------D--P-R---------------------------------------------------------------------------------------------KA--------------------------------------------Q-----R-A-------------------------------------------VWAAGVAL------P---- GVPFVYYGQ  

MUV89327.1_Halapricum_sp_CBA1109                                                 -----N---------------------------------------------------------------R------PH-----------------------------FA----------E-GE-------------FD-M---------HFDTGDFMSA----------------A-HS-VA--------------------------------------------------------------------------------------------------------------------------------------------------------------------QGAE--------------------------------------------------AS------SL--Y--------DSI-TV------R-----KD--------------------------E-G--F------P---DH----T-LL------------------------------------------------VN ATENHD ERR-------ALQL---------------------------------------------------------------------------------------------------------------AK-GGAR-S--------------------D--P-E---------------------------------------------------------------------------------------------KA--------------------------------------------Q-----R-A-------------------------------------------VWAAGVCL------P---- GVPFVYYGQ  

QSG09447.1_Halapricum_desulfuricans                                              -----Y---------------------------------------------------------------L------TS-----------------------------MD----------E-SE-------------FD-L---------HFDTTEFMFT----------------A-HA-VA--------------------------------------------------------------------------------------------------------------------------------------------------------------------RGER----------------------------------------------P---PS------DL--L--------DAI-DA------R-----TE--------------------------H-G--F------P---TY----S-RI------------------------------------------------LN TTENHD EPR-------IYWE---------------------------------------------------------------------------------------------------------------AKAEGHR-E--------------------D--P-A---------------------------------------------------------------------------------------------QA--------------------------------------------E-----R-A-------------------------------------------ALAAAFTL------P---- GVPFLYYGQ  

WP_256393162.1_Natronoarchaeum_rubrum                                            -----K---------------------------------------------------------------D------PH-----------------------------FA----------E-NE-------------FD-M---------HFDTSEFMNT----------------M-RG-IG--------------------------------------------------------------------------------------------------------------------------------------------------------------------RDNA----------------------------------------------P---AN------EI--L--------SSI-NS------R-----KA--------------------------E-G--F------P---EH----T-LI------------------------------------------------LN TTENHD EER-------LLNQ---------------------------------------------------------------------------------------------------------------IIEGGTR-D--------------------N--P-K---------------------------------------------------------------------------------------------KA--------------------------------------------Q-----R-A-------------------------------------------CWAAGVTL------P---- GVPFVYYGQ  

QSG01523.1_Natranaeroarchaeum_sulfidigenes                                       -----H---------------------------------------------------------------D------AS-----------------------------FA----------E-NE-------------FD-A---------HFDTAEYTET----------------A-HA-VA--------------------------------------------------------------------------------------------------------------------------------------------------------------------RGEV----------------------------------------------E---AF------EL--L--------EAV-KA------R-----TD--------------------------K-G--F------P---DY----T-RL------------------------------------------------LN ATENHD EKR-------LLNE---------------------------------------------------------------------------------------------------------------AIHAGAY-D--------------------D--P-E---------------------------------------------------------------------------------------------SV--------------------------------------------Q-----R-A-------------------------------------------CWAAGVAL------P---- GVPFVYYGQ  

MDG5757732.1_Natronococcus_sp_A-GB1                                              -----N---------------------------------------------------------------D------AD-----------------------------FA----------E-NE-------------FD-M---------HYDKVSFTDT----------------A-LA-IG--------------------------------------------------------------------------------------------------------------------------------------------------------------------QGHG----------------------------------------------D---AS------GF--L--------GAI-EG------R-----RN--------------------------D-G--F------P---EK----S-RF------------------------------------------------YN CIENHD EER-------VLDA---------------------------------------------------------------------------------------------------------------ALDAYDDDE--------------------Y--A-S---------------------------------------------------------------------------------------------KI--------------------------------------------Q-----R-A-------------------------------------------TWAATVTL------P---- GVPAIYYGQ  

QSG01730.1_Natranaeroarchaeum_sulfidigenes                                       -----R---------------------------------------------------------------V------AA-----------------------------LS----------E-NM-------------FS-L---------HHDTAGFLTT----------------T-HG-VI--------------------------------------------------------------------------------------------------------------------------------------------------------------------ADDA----------------------------------------------H---GG------SL--F--------GDI-EQ------R-----TE--------------------------D-A--I------P---DH----S-LF------------------------------------------------VN TLENHD ELR-------ALNQ---------------------------------------------------------------------------------------------------------------AAVDLDD-PNHDEIDDETW---------EF--F-A---------------------------------------------------------------------------------------------QR--------------------------------------------M-----R-L-------------------------------------------CWAAAITM------P---- GVPKLYYGQ  

WP_254808009.1_Natronosalvus_amylolyticus                                        -----R---------------------------------------------------------------D------AS-----------------------------YT----------E-SE-------------FD-M---------HHDTAGFLNQ----------------A-QQ-VA--------------------------------------------------------------------------------------------------------------------------------------------------------------------ADDA----------------------------------------------H---GG------SL--F--------DTI-DE------R-----SQ--------------------------I-G--L------P---DH----S-LV------------------------------------------------VN ALENHD EHR-------ILNQ---------------------------------------------------------------------------------------------------------------AAVDLHD-PNHDDIDDGTW---------AY--Y-A---------------------------------------------------------------------------------------------NR--------------------------------------------V-----R-C-------------------------------------------CAAAAFVL------P---- GVPQLYYGI  

WP_256307440.1_Halobellus_litoreus                                               -----N---------------------------------------------------------------D------PA-----------------------------FS----------E-SE-------------FD-A---------HFDTTGFTNA----------------A-GD-LAR---SL---SPR-VA--------------------------ESASAA---------SARSPDA-TAETAFEAARDSHLDSA-----------------------------------------------------------------------------------DR-P----------------------------------------------H---PQ------DL--V--------EAV-LE------R-----RE--------------------------Q-G--H------P---DY----S-LL------------------------------------------------LN SVENHD EHR-------LLNA---------------------------------------------------------------------------------------------------------------AAVDLSD-PDHDDVADAEW---------ER--A-A---------------------------------------------------------------------------------------------AL--------------------------------------------Q-----R-A-------------------------------------------CFAAAVTL------P---- GIPTVYYGA  

QSG04317.1_Natranaeroarchaeum_sulfidigenes                                       -----K---------------------------------------------------------------E------PE-----------------------------MA----------E-NA-------------FD-M---------HLDTDGFTGT----------------A-AS-VA--------------------------------------------------------------------------------------------------------------------------------------------------------------------AGDT----------------------------------------------G---AQ------SL--I--------DSI-EA------R-----TE--------------------------D-G--F------P---DH----S-LI------------------------------------------------LN YVENHD EER-------LLNS---------------------------------------------------------------------------------------------------------------IVRNLNDPEDRDEVPDEEW---------EA--G-A---------------------------------------------------------------------------------------------RR--------------------------------------------E-----R-A-------------------------------------------AWAACIGL------P---- GVPKFYYGQ  

QCC50410.1_Halapricum_salinum                                                    -----Y---------------------------------------------------------------G------PR-----------------------------FS----------E-GE-------------FD-M---------HFDEVLTERV----------------R--S-IGK------------------------------G--------------------------------------------------------------------------------------------------------------------------------------GV----------------------------------------------D---AE------EL--L--------DAV-SE------R-----KN--------------------------R-G--V------P---DH----S-VF------------------------------------------------LQ YVENHD MTR-------YLDE---------------------------------------------------------------------------------------------------------------A-------------------------------P-K---------------------------------------------------------------------------------------------PA--------------------------------------------E-----R-A-------------------------------------------AAGATFTL------P---- GMPMLYYGQ  

WP_254279402.1_Halomicroarcula_marina                                            -----A---------------------------------------------------------------S------SE-----------------------------YS----------E-GE-------------FG-M---------HFGTALHYTL----------------R--D-IAR------------------------------G--------------------------------------------------------------------------------------------------------------------------------------DA----------------------------------------------A---PT------AL--L--------DTV-EK------R-----RD--------------------------S-G--F------P---DS----A-GF------------------------------------------------LQ YLGNHD ENR-------FLDV---------------------------------------------------------------------------------------------------------------G-------------------------------T-P---------------------------------------------------------------------------------------------SQ--------------------------------------------Q-----R-A-------------------------------------------AAAATFTL------P---- GTPMVYYGE  

ELY98223.1_Natrialba_chahannaoensis                                              -----S---------------------------------------------------------------D------VE-----------------------------MG----------G-GR-------------FH-M---------HHDDVLHDTL----------------E--S-VAA--AAV--------AAD-GGGAADAG-R---GEEEGNGDGEERKRDDEGGNGDGEAKAKADGAHNDTDTEDAVVDTFSDMS----------------------------------------------------------------------------------VDAID----------------------------------------------G---AS------AI--L--------DAV-SE------R-----AR--------------------------R-G--A------H---PD----S-EW------------------------------------------------LL YVENHD TDR-------FLAE---------------------------------------------------------------------------------------------------------------H-------------------------------G-R---------------------------------------------------------------------------------------------DA--------------------------------------------Q-----Q-A-------------------------------------------AAAATFTL------P---- GSPMLYYGQ  

WP_256392141.1_Natronoarchaeum_rubrum                                            -----Y---------------------------------------------------------------D------VD-----------------------------QG----------E-GQ-------------FD-V---------HYDDALMEAL----------------E--A--AP----------------------------------------------------------------------------------------------------------------------------------------------------------------------N----------------------------------------------D---AE------GI--L--------DAV-EE------R-----RY--------------------------R-G--A------H---PD----S-VF------------------------------------------------MQ WAENHD TDR-------YKAR---------------------------------------------------------------------------------------------------------------T-------------------------------S-R---------------------------------------------------------------------------------------------SA--------------------------------------------S-----M-A-------------------------------------------AGAATCTL------P---- GVPTIYAGQ  

SNZ15029.1_Natronoarchaeum_philippinense                                         -----Y---------------------------------------------------------------F------AD-----------------------------FS----------E-GE-------------FH-I---------HHDDRLHEAL----------------G--M-AAD----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------D---AD------AV--L--------DAV-ER------R-----AN--------------------------V-G--V------P---SY----R-PF------------------------------------------------LQ YAENHD LDR-------FLAE---------------------------------------------------------------------------------------------------------------H-------------------------------G-R---------------------------------------------------------------------------------------------AA--------------------------------------------Q-----M-A-------------------------------------------AGAATFTL------P---- GNPMLYYGQ  

RKD95873.1_Halopiger_aswanensis                                                  -----Y---------------------------------------------------------------D------VE-----------------------------FA----------G-GL-------------FD-L---------HYDNHLHAAL----------------S--D-AAD----------------------------------------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------N---AE------GI--L--------EAV-ER------R-----RA--------------------------E-G--A------P---DR----A-LF------------------------------------------------MQ YVENHD TDR-------YLAN---------------------------------------------------------------------------------------------------------------H-------------------------------G-G---------------------------------------------------------------------------------------------EA--------------------------------------------Q-----R-A-------------------------------------------AAAATFTL------P---- GVPLIYYGQ  

WP_256390983.1_Natronoarchaeum_rubrum                                            -----P---------------------------------------------------------------D------PR-----------------------------YD----------E-AE-------------FN-L---------DYGRDASYAF----------------R--N-QMV------------------------------S-GD---A---------PWWGD-----------------------------------------------------------------------------------------------------------------GG----------------------------------------------T---IA------DL--A--------TID-EN------R-----NG--------------------------N-G--F------P---EH----A-RF------------------------------------------------LQ FIENHD ESR-------TIVD---------------------------------------------------------------------------------------------------------------VMETRGV----------DY---------ET--A-K---------------------------------------------------------------------------------------------SI--------------------------------------------Q-----K-A-------------------------------------------GGAATFTL------P---- GVPLLYYGQ  

*QIB80089.1_AAMY_Haloferax_alexandrinus                                          -----Y---------------------------------------------------------------I------AD-----------------------------FH----------E-GM-------------FD-M---------HFDTTLYFTL----------------R--Q-VGR------------------------------G--------------------------------------------------------------------------------------------------------------------------------------DE----------------------------------------------P---AE------RI--L--------DAI-EQ------R-----TQ--------------------------V-G--F------P---DH----A-AF------------------------------------------------ML YLENHD ETR-------YIVE---------------------------------------------------------------------------------------------------------------C-------------------------------G-E---------------------------------------------------------------------------------------------DE--------------------------------------------A-----L-A-------------------------------------------AAGALFTL------P---- GVPMVYGGQ  

ELZ98706.1_Haloferax_mucosum                                                     -----Y---------------------------------------------------------------V------AD-----------------------------FH----------E-GM-------------FD-M---------HFDTTLYFVL----------------R--Q-VGR------------------------------G--------------------------------------------------------------------------------------------------------------------------------------DE----------------------------------------------P---AD------RI--L--------DAI-DQ------R-----AE--------------------------V-G--F------P---DH----A-AF------------------------------------------------ML YLENHD ETR-------YIVE---------------------------------------------------------------------------------------------------------------C-------------------------------G-D---------------------------------------------------------------------------------------------SE--------------------------------------------A-----M-A-------------------------------------------AAGALFTL------P---- GIPMIYGGQ  

ELZ35579.1_Halorubrum_tebenquichense                                             -----Y---------------------------------------------------------------I------PG-----------------------------FH----------E-GM-------------FD-V---------HFDATLYFQL----------------R--Q-VGR------------------------------G--------------------------------------------------------------------------------------------------------------------------------------AE----------------------------------------------P---AA------SV--L--------DAV-DQ------R-----AE--------------------------I-G--F------P---DH----A-EF------------------------------------------------LQ YIENHD ETR-------YRVE---------------------------------------------------------------------------------------------------------------C-------------------------------G-D---------------------------------------------------------------------------------------------AA--------------------------------------------A-----A-A-------------------------------------------AGAAIMTL------P---- GVPMVYAGQ  

WP_267643473.1_Haloarchaeobius_amylolyticus                                      -----Y---------------------------------------------------------------L------PE-----------------------------LH----------E-LA-------------FD-V---------HFDTTLYHNL----------------R--Q-VGN------------------------------R--------------------------------------------------------------------------------------------------------------------------------------QA----------------------------------------------W---GV------NV--V--------EAI-EG------R-----AE--------------------------T-G--F------P---DH----A-NF------------------------------------------------ML YVENHD ETR-------YVEE---------------------------------------------------------------------------------------------------------------C-------------------------------G-R---------------------------------------------------------------------------------------------AA--------------------------------------------T-----F-A-------------------------------------------AAGALYTL------P---- GIPMLYAGQ  

AWB27109.1_Halococcoides_cellulosivorans                                         -----Y---------------------------------------------------------------I------PD-----------------------------FQ----------D-GC-------------FD-M---------HFDSTTYAAL----------------R--R-VGN------------------------------G--------------------------------------------------------------------------------------------------------------------------------------E-----------------------------------------------D---AD------AL--L--------GAI-DE------R-----AE--------------------------I-G--F------P---PH----A-GF------------------------------------------------ML YAENHD ESR-------YIVD---------------------------------------------------------------------------------------------------------------C-------------------------------G-R---------------------------------------------------------------------------------------------ES--------------------------------------------A-----M-A-------------------------------------------AAGALFTL------P---- GSPLLYAGQ  

PSQ08025.1_Halobacteriales_archaeon_QS_6_71_20                                   -----Y---------------------------------------------------------------I------PD-----------------------------FQ----------A-GL-------------FD-M---------HFDSTTAFAV----------------R--E-VGA------------------------------G--------------------------------------------------------------------------------------------------------------------------------------NE----------------------------------------------P---AE------GI--L--------DAV-EG------R-----RR--------------------------V-G--F------P---EH----A-SF------------------------------------------------ML YHENHD ESR-------YLAS---------------------------------------------------------------------------------------------------------------Y-------------------------------G-E---------------------------------------------------------------------------------------------AA--------------------------------------------A-----R-A-------------------------------------------AAGALTTL------P---- GAPMVYAGQ  

*BAM75337.1_AAMY_Haloarcula_japonica                                             -----Y---------------------------------------------------------------I------PD-----------------------------FQ----------A-GL-------------FD-M---------HFDSTTYAAL----------------R--Q-VGG------------------------------G--------------------------------------------------------------------------------------------------------------------------------------G-----------------------------------------------D---AE------AI--L--------GAI-EG------R-----AE--------------------------I-G--F------P---EH----A-SF------------------------------------------------ML YAENHD ETR-------YIVD---------------------------------------------------------------------------------------------------------------Y-------------------------------G-R---------------------------------------------------------------------------------------------EA--------------------------------------------A-----E-A-------------------------------------------AAGALFTL------P---- GAPLLYAGQ  

QSG15657.1_Halapricum_desulfuricans                                              -----Y---------------------------------------------------------------V------AD-----------------------------FH----------N-LC-------------FD-V---------HFDAGLYFDL----------------L--Q-IGQ------------------------------G--------------------------------------------------------------------------------------------------------------------------------------NQ----------------------------------------------S---AD------QI--F--------DSI-EN------R-----YQ--------------------------I-G--F------P---DH----A-GF------------------------------------------------LT YIENHD EDR-------YIEQ---------------------------------------------------------------------------------------------------------------A-------------------------------G-E---------------------------------------------------------------------------------------------HA--------------------------------------------I-----R-A-------------------------------------------AATASWTV------P---- GIPMIYAGQ  

WP_254808560.1_Natronosalvus_amylolyticus                                        -----Y---------------------------------------------------------------I------AD-----------------------------FH----------E-GC-------------FD-V---------HFDTTLYFAL----------------R--E-VGH------------------------------G--------------------------------------------------------------------------------------------------------------------------------------NL----------------------------------------------P---AD------AV--T--------NAV-AE------R-----AS--------------------------V-G--F------P---PH----A-AF------------------------------------------------LQ YIENHD ETR-------YLEE---------------------------------------------------------------------------------------------------------------C-------------------------------G-R---------------------------------------------------------------------------------------------AA--------------------------------------------L-----E-A-------------------------------------------AAGAIFTL------P---- GIPLLYAGQ  

ESS08848.1_uncultured_archaeon_A07HN63                                           -----R---------------------------------------------------------------D------PR-----------------------------FH----------E-SE-------------FQ-M---------HYDSELHSAL----------------R--A-VGR------------------------------G--------------------------------------------------------------------------------------------------------------------------------------EH----------------------------------------------P---AS------AI--F--------DAL-DD------A-----RW--------------------------Q-G--F------P---DS----A-VH------------------------------------------------LR YVENHD ETR-------YLDD---------------------------------------------------------------------------------------------------------------C-------------------------------G-E---------------------------------------------------------------------------------------------AA--------------------------------------------L-----R-A-------------------------------------------AAAATFTL------P---- GAPLLYYGQ  

WP_227229223.1_Salinirubrum_litoreum                                             -----A---------------------------------------------------------------D------PA-----------------------------YH----------E-SE-------------FD-V---------HYDTRLYHTL----------------R--E-IGD------------------------------G--------------------------------------------------------------------------------------------------------------------------------------DR----------------------------------------------P---AT------AV--F--------DAL-DR------V-----AS--------------------------D-G--F------P---RS----A-VQ------------------------------------------------MR YVENHD ETR-------YLTD---------------------------------------------------------------------------------------------------------------C-------------------------------G-R---------------------------------------------------------------------------------------------SQ--------------------------------------------L-----A-A-------------------------------------------ATAITFTL------P---- GAPMLYAGQ  

MXR40679.1_Halobaculum_saliterrae                                                -----R---------------------------------------------------------------D------PF-----------------------------MH----------E-AE-------------FD-M---------HYDTTLYDTL----------------R--R-IGS------------------------------G--------------------------------------------------------------------------------------------------------------------------------------DV----------------------------------------------D---AD------AV--L--------DAI-DA------S-----AV--------------------------Q-G--F------P---RA----A-VQ------------------------------------------------MR YVENHD EDR-------YRAE---------------------------------------------------------------------------------------------------------------C-------------------------------G-T---------------------------------------------------------------------------------------------EA--------------------------------------------L-----R-A-------------------------------------------AAAATFTL------P---- GAPMVYYGQ  

ELZ34269.1_Halorubrum_terrestre                                                  -----H---------------------------------------------------------------D------PF-----------------------------YG----------E-GE-------------FH-R---------HYDTSLYEAL----------------R--A-IGA------------------------------G--------------------------------------------------------------------------------------------------------------------------------------DE----------------------------------------------P---AD------AI--E--------TAL-AR------G-----EW--------------------------L-G--F------D---DP----A-SQ------------------------------------------------MR YVENHD EDR-------YLAE---------------------------------------------------------------------------------------------------------------Y-------------------------------G-R---------------------------------------------------------------------------------------------DA--------------------------------------------L-----R-A-------------------------------------------AAAVTFTL------P---- GAPMIYAGQ  

WP_252700766.1_Natronosalvus_vescus                                              -----R---------------------------------------------------------------D------PA-----------------------------YA----------E-AE-------------FD-V---------HYDTTLYWTL----------------L--E-VGK------------------------------G--------------------------------------------------------------------------------------------------------------------------------------ET----------------------------------------------P---AD------AI--L--------EAV-RT------P-----AQ--------------------------E-A--F------P---DW----S-LH------------------------------------------------MR YIENHD EPR-------YLDV---------------------------------------------------------------------------------------------------------------C-------------------------------G-S---------------------------------------------------------------------------------------------DA--------------------------------------------Q-----R-A-------------------------------------------AAAAVLTL------P---- GVPMIYYGQ  

SNZ12752.1_Natronoarchaeum_philippinense                                         -----R---------------------------------------------------------------D------PD-----------------------------AH----------E-LE-------------FD-V---------HYDTPLYHAF----------------R--D-IGN------------------------------G--------------------------------------------------------------------------------------------------------------------------------------DE----------------------------------------------P---AS------HL--L--------DAM-RE------D-----AR--------------------------Q-G--F------P---PH----A-VQ------------------------------------------------MR YVENHD EDR-------YVDE---------------------------------------------------------------------------------------------------------------C-------------------------------G-R---------------------------------------------------------------------------------------------AA--------------------------------------------H-----E-A-------------------------------------------AVAATFAL------P---- GMPMVYYGQ  

KTG11576.1_Haloprofundus_marisrubri                                              -----H---------------------------------------------------------------D------PD-----------------------------YH----------D-QE-------------FD-A---------HYDTSLYYAL----------------R--D-IGR-------------------------------------D-------------------------------------------------------------------------------------------------------------------------------ES----------------------------------------------P---AT------AV--L--------DAL-DD------I-----ES--------------------------A-G--F------P---DS----S-VH------------------------------------------------MR YVENHD EDR-------YLDE---------------------------------------------------------------------------------------------------------------C-------------------------------D-E---------------------------------------------------------------------------------------------AA--------------------------------------------L-----R-A-------------------------------------------AAATTFTL------P---- GAPMIYAGQ  

WP_254272790.1_Halomicroarcula_marina                                            -----W---------------------------------------------------------------Q------DDYAD--------------------------FA----------E-NE-------------FG-L---------HYAEGLFETL----------------G--A-IGS------------------------------G--------------------------------------------------------------------------------------------------------------------------------------EE----------------------------------------------S---AD------AL--R--------DVC-EW------R-----RD--------------------------A-G--Y------P---DH----V-SL------------------------------------------------LN YVENHD TDR-------YLAD---------------------------------------------------------------------------------------------------------------A-------------------------------S-R---------------------------------------------------------------------------------------------AA--------------------------------------------Q-----M-A-------------------------------------------AGAATFTL------P---- GAPMVYYGQ  

QCC50471.1_Halapricum_salinum                                                    -----W---------------------------------------------------------------H------SD-----------------------------FA----------E-AQ-------------FD-A---------HFDYGFNETV----------------R--A-IGR------------------------------G--------------------------------------------------------------------------------------------------------------------------------------EE----------------------------------------------D---AS------AV--N--------DVL-DD------R-----DA--------------------------M-G--Y------P---DH----T-TF------------------------------------------------FN YVENHD MSR-------FLSI---------------------------------------------------------------------------------------------------------------G-------------------------------D-K---------------------------------------------------------------------------------------------AS--------------------------------------------Q-----M-A-------------------------------------------AGAATFTL------P---- GAPMIYYGQ  

GBD94596.1_bacterium_BMS3Abin05                                                  -----R---------------------------------------------------------------S------P---A--------------------------YH----------K-LQ-------------FD-M---------SYDTDFYGN-----------------L-LD-VLN------------------------------GKK--------------PI-----------------------------------------------------------------------------------------------------------------FAI----------------------------------------------------------------D--------EGF--R------K-----TV--------------------------M-N--Y------P---PG----T-LS------------------------------------------------LR YLENHD LKR-------FRKQ---------------------------------------------------------------------------------------------------------------FGAK-----------------------------------------------------------------------------------------------------------------------------R--------------------------------------------T-----R-L-------------------------------------------AAVLLFTI------P---- GTPLIYYGQ  

OQX94954.1_candidate_division_KSB1_bacterium_4572_119                            -----R---------------------------------------------------------------S------P---E--------------------------FH----------K-DE-------------FD-M---------SYDTDFFGN-----------------V-LD-VLE------------------------------N-RK-------------PL-----------------------------------------------------------------------------------------------------------------SAI----------------------------------------------------------------F--------LGL--E------K-----TK--------------------------K-N--Y------P---AE----T-QD------------------------------------------------FR YMENHD MER-------FIKQ---------------------------------------------------------------------------------------------------------------FGKR-----------------------------------------------------------------------------------------------------------------------------K--------------------------------------------T-----K-L-------------------------------------------AAALLLTI------P---- GTPLIYYGQ  

APF20939.1_Caldithrix_abyssi                                                     -----R---------------------------------------------------------------Q------W---M--------------------------FH----------D-FE-------------FD-M---------SYDTDFYGN-----------------V-LD-VLR------------------------------GHK--------------PL-----------------------------------------------------------------------------------------------------------------SAI----------------------------------------------------------------P--------FGM--E------K-----SV--------------------------T-N--Y------P---RY----S-QV------------------------------------------------LR YLENHD LPR-------FNTL---------------------------------------------------------------------------------------------------------------FDKK-----------------------------------------------------------------------------------------------------------------------------T--------------------------------------------V-----E-M-------------------------------------------MTKVLFTV------P---- GTPLIYYGQ  

GBE26813.1_bacterium_BMS3Bbin03                                                  -----Q---------------------------------------------------------------D------R---S--------------------------FY----------Q-AK-------------FD-A---------GYDWQWYGE-----------------L-KN-VLS------------------------------GTG--------------SL-----------------------------------------------------------------------------------------------------------------NRL----------------------------------------------------N-------RV--V--------Q----S------Y-----LK--------------------------P-G--F------P---KY----A-RP------------------------------------------------FR FLENHD EQR-------FIKT---------------------------------------------------------------------------------------------------------------FGLE-----------------------------------------------------------------------------------------------------------------------------A--------------------------------------------A-----K-L-------------------------------------------SAGFLLTS------P---- GVPLIYAGQ  

UCE20242.1_Gemmatimonadota_bacterium                                             -----T---------------------------------------------------------------D------F---T--------------------------LF----------D-RR-------------FD-S---------AYDWPLFWDG----------------F-GN-ILS------------------------------G-GD--------------V-----------------------------------------------------------------------------------------------------------------GWL----------------------------------------------------HE------KI--I--------NEF--N------G-----IV--------------------------Y-G--F------P---DN----A-YP------------------------------------------------LR FLENHD EQR-------LMSE---------------------------------------------------------------------------------------------------------------YTVP-----------------------------------------------------------------------------------------------------------------------------Q--------------------------------------------A-----K-I-------------------------------------------LTALNLTI------P---- GIPLIYAGQ  

GH13_3_GPMT_CCP44085.1_Mycobacterium_tuberculosis                                -----P---------------------------------------------------------------P------AR-----QYG----LAK-LG------------------------------------------------------FTQSYSYFT----------------W--R-TTK------------------------------W--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------EL--T--------EFG-NQ------I-----AE--------------------------L-----------A---DY----R-RP------------------------------------------------NL FVNTPD ILH-------AVLQ---------------------------------------------------------------------------------------------------------------H---------------------------------N---------------------------------------------------------------------------------------------GP-----------------------------------------G-MF-----A-I-------------------------------------------RAVLAATM------S---- PAWGMYCGY  

GH13_3_GPMT_EHI11807.1_Mycolicibacterium_thermoresistibile                       -----R---------------------------------------------------------------P------AR-----LYG----LAK-LG------------------------------------------------------FTQSYTYFT----------------W--R-TSK------------------------------W--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------EL--T--------EFG-QE------I-----AA--------------------------K-----------A---DI----A-RP------------------------------------------------NL FVNTPD ILH-------ESLQ---------------------------------------------------------------------------------------------------------------H---------------------------------G---------------------------------------------------------------------------------------------GP-----------------------------------------G-MF-----A-I-------------------------------------------RAVLAATM------G---- PAWGVYSGY  

GH13_3_GPMT_CAA04600.1_Streptomyces_coelicolor                                   -----R---------------------------------------------------------------P------AM-----MAT----LAQ-IG------------------------------------------------------FQQSYTYFT----------------W--R-NTK------------------------------Q--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------EL--T--------EYL-TE------L-----GE--------------------------A-----------A---SY----M-RP------------------------------------------------NF FANTPD ILH-------AYLQ---------------------------------------------------------------------------------------------------------------H---------------------------------G---------------------------------------------------------------------------------------------GR-----------------------------------------P-AF-----E-V-------------------------------------------RAVLAATL------S---- PTWGIYSGY  

GH13_25_GDE_AAB41040.1_Homo_sapiens                                              -----------------------------------------------------------------------------------------------G----S----------------E-D-LD-------------NV-F---------VTRLGISSLI----------------REAM---S------------------------------A---------------------------------------------------------------------------------------------------------------------------------------YN---------------------------------------------S----HE-----E------------GR--LV------Y-----RY--------------------------G-G--E------P---VG----S-FVQPCL----------------------------------RPLMPAIAHALF MDITHD NEC-------PI-V---------------------------------------------------------------------------------------------------------------H---------------------------------R---------------------------------------------------------------------------------------------SA-----------------------------------------Y-DA-----L-P-------------------------------------------STTIVSMAC-----C---- ASGSTRGYD  

GH13_25_GDE_AAA16364.1_Oryctolagus_cuniculus                                     -----------------------------------------------------------------------------------------------G----S----------------E-D-LD-------------NI-F---------VTRLGISSLI----------------REAM---S------------------------------A---------------------------------------------------------------------------------------------------------------------------------------YN---------------------------------------------S----HE-----E------------GR--LV------Y-----RY--------------------------G-G--E------P---VG----S-FVQPCL----------------------------------RPLMPAIAHALF MDITHD NEC-------PI-V---------------------------------------------------------------------------------------------------------------H---------------------------------R---------------------------------------------------------------------------------------------SV-----------------------------------------Y-DA-----L-P-------------------------------------------STTIVSMAC-----C---- ASGSTRGYD  

GH13_25_GDE_CAG59721.1_Candida_glabrata                                          -----------------------------------------------------------------------------------------------G----S----------------E-A-MD-------------CL-F---------VERLGISSLI----------------REAM---Q------------------------------A---------------------------------------------------------------------------------------------------------------------------------------WS---------------------------------------------E----EE-----L------------SR--LV------H-----RH--------------------------G-G--R------P---IG----S-YKFVPLDDFPYPADVKIDEEYCAYNPDDHSVKCVSEIMIPKTLTATPPHALF MDCTHD NET-------PN-Q---------------------------------------------------------------------------------------------------------------K---------------------------------R---------------------------------------------------------------------------------------------TV-----------------------------------------E-DT-----L-P-------------------------------------------NAALVAFCS-----S---- AIGSVYGYD  

GH13_12_GDGE_AAN00098.1_Streptococcus_agalactiae                                 -----T--------------------------------------------------------------FQG-----DQ-----------GQP-VKPA----------DQ-----D--WMK-ST-------------DT-------------VGVFSDDI----------------RNSL---KSGFPNE------------------------G---------------------------------------------------------------------------------------------------------------------------------------TPA----------------FITGGPQ--------------------------SL-----QG-IF--------KN--IK------A-----QP--------------------------G-N--F------E---ADS--PG-DV------------------------------------------------VQ YIAAHD NLT-------LHDV---------------------------------------------------------------------------------------------------------------I---------------------------------A---------------------------------------------------------------------------------------------KS-----------------------------------------I-NK-----D-PKVAE----------------------------EEIHRRL--RLGNVMILTS------Q---- GTAFIHSGQ  

GH13_12_PUL_CAD32942.1_Streptococcus_pyogenes                                    -----T--------------------------------------------------------------YQG-----DE-----------GKK-EIAA----------DQ-----D--WMK-AT-------------NT-------------VGVFSDDI----------------RNTL---KSGFPNE------------------------G---------------------------------------------------------------------------------------------------------------------------------------TAA----------------FITGGAK--------------------------NL-----EG-LF--------KT--IK------A-----QP--------------------------S-N--F------E---ADA--PG-DV------------------------------------------------VQ YIAAHD NLT-------LHDV---------------------------------------------------------------------------------------------------------------I---------------------------------A---------------------------------------------------------------------------------------------KS-----------------------------------------I-NK-----D-PKVAE----------------------------EEIHKRI--RLGNTMILTA------Q---- GTAFIHSGQ  

GH13_12_PUL_AAK74446.1_Streptococcus_pneumoniae                                  -----T--------------------------------------------------------------YAG-----DE-----------NMP-TKAA----------DQ-----D--WMK-HT-------------DT-------------VAVFSDDI----------------RNNL---KSGYPNE------------------------G---------------------------------------------------------------------------------------------------------------------------------------QPA----------------FITGGKR--------------------------DV-----NT-IF--------KN--LI------A-----QP--------------------------T-N--F------E---ADS--PG-DV------------------------------------------------IQ YIAAHD NLT-------LFDI---------------------------------------------------------------------------------------------------------------I---------------------------------A---------------------------------------------------------------------------------------------QS-----------------------------------------I-KK-----D-PSKAE--------------------------NYAEIHRRL--RLGNLMVLTA------Q---- GTPFIHSGQ  

GH13_13_LDE_AAD04189.1_Hordeum_vulgare                                           -----F--------------------------------------------------------------AE-V----AR-----------NQR-GING---SQLN---MS-----G-TG---------------------------------IGSFNDRI----------------RDAI---NGGNPF-------------------------G---------------------------------------------------------------------------------------------------------------------------------------NPL-Q-QGFNTGLFLEPNGFYQGNEADTRRSLAT------------------YA-----DQIQI--------G---LA------G-----NLRDYVLISHTGEAKKGSEIHTFDGLP-V-G--Y------T---AS---PI-ET------------------------------------------------IN YVSAHD NET-------LFDV---------------------------------------------------------------------------------------------------------------I---------------------------------S---------------------------------------------------------------------------------------------VK-----------------------------------------T-PM-----I-LSVDE------------------------------RCRIN--HLASSMMALS------Q---- GIPFFHAGD  

GH13_13_PUL_AAD11599.1_Zea_mays                                                  -----F--------------------------------------------------------------GE-V----AE-----------NQR-GING---SQLN---MS-----G-TG---------------------------------IGSFNDRI----------------RDAI---NGGSPF-------------------------G---------------------------------------------------------------------------------------------------------------------------------------NPL-Q-QGFSTGLFLEPNGFYQGNETETRLTLAT------------------YA-----DHIQI--------G---LA------G-----NLKDYVVISHTGEARKGSEIRTFDGSP-V-G--Y------A---SS---PI-ET------------------------------------------------IN YASAHD NET-------LFDI---------------------------------------------------------------------------------------------------------------I---------------------------------S---------------------------------------------------------------------------------------------LK-----------------------------------------T-PM-----D-LSIDE------------------------------RCRIN--HLSTSMIALS------Q---- GIPFFHAGD  

GH13_13_PUL_CAA36431.1_Klebsiella_pneumoniae                                     -----S-----------------------------------------------------------------------------------NQS-DRFEIA-SQIN---LK-----G-TG---------------------------------IGTFSDRL----------------RDSV---RGGGPFDS-----------------------G---------------------------------------------------------------------------------------------------------------------------------------DALRQNQGIGSGAGVLPNELASL----SDDQVRH------------------LA-----DLTRL--------G---MA------G-----NLADFVMIDKDGAAKKGSEID-YNGAP-G-G--Y------A---AD---PT-EV------------------------------------------------VN YVSKHD NQT-------LWDM---------------------------------------------------------------------------------------------------------------I---------------------------------S---------------------------------------------------------------------------------------------YK-----------------------------------------A-SQ-----E-ADLAT------------------------------RVRMQ--AVSLATVMLG------Q---- GIAFDQQGS  

GH13_14_PUL_AEW23439.1_Anoxybacillus_sp_LM18-11                                  -----L--------------------------------------------------------------ATP-----LP-----------SEK-KTTI---ANAK---HT-----P-R----------------------------------IAYFNDRF----------------RDYV---K------------------------------G---------------------------------------------------------------------------------------------------------------------------------------STF----------DIHERGFALGDCS--------------------------YK-----EAV-I--------GA--IR------G-----SI----------------------------H--L------F---FS---PR-QS------------------------------------------------VN YVECHD NHT-------LWDK---------------------------------------------------------------------------------------------------------------M---------------------------------A---------------------------------------------------------------------------------------------VA-----------------------------------------N-AH-----E-SEYI-------------------------------RRKRQ--KLATAIVLLS------Q---- GIPFLHSGQ  

GH13_14_PUL_AJP16551.1_Paenibacillus_barengoltzii                                -----M--------------------------------------------------------------ET-V----LP-----------KEL-RANQ---DNAE---KL-----P-G----------------------------------IGMFNDGM----------------RDAV---K------------------------------G---------------------------------------------------------------------------------------------------------------------------------------DIF----------IFDRKGFISGGDG--------------------------FE-----DGV-K--------RG--VA------G-----GI-------------------NYGGQL-R-Q--F------A---VE---PV-QS------------------------------------------------VN YVECHD NHT-------LWDK---------------------------------------------------------------------------------------------------------------I---------------------------------E---------------------------------------------------------------------------------------------LS-----------------------------------------T-PG-----A-SDEE-------------------------------RRAMH--RLASAIVLTS------Q---- GIPFLHAGQ  

GH13_14_PUL_O33840_Thermotoga_maritima                                           -----G--------------------------------------------------------------WG--------------------AP-IRFG---KSDV---AG-----T-H----------------------------------VAAFNDEF----------------RDAI---R------------------------------G---------------------------------------------------------------------------------------------------------------------------------------SVF----------NPSVKGFVMGGYG--------------------------KE-----TKI-K--------RG--VV------G-----SI-------------------NYDGKLIK-S--F------A---LD---PE-ET------------------------------------------------IN YAACHD NHT-------LWDK---------------------------------------------------------------------------------------------------------------N---------------------------------Y---------------------------------------------------------------------------------------------LA-----------------------------------------A-KA-----DKKKEWT---------------------------EEELKNAQ--KLAGAILLTS------Q---- GVPFLHGGQ  

GH13_11_ISA_AAP85534.1_Chlamydomonas_reinhardtii                                 -----C--------------------------------------------------------------DG------LN-----------QVG-AFPH---YGGR---WS-----E--W---------------------------------NGKFRDVV----------------RNFI---K------------------------------G---------------------------------------------------------------------------------------------------------------------------------------TDGPWAGDFASAICGSPNIYANNT-----------------------P----HE-----TD--W--------WA--NN------G-----GR--------------------------Q-W--K------G---GRG--PH-AS------------------------------------------------IN FVAAHD GFT-------LADM---------------------------------------------------------------------------------------------------------------V---------------------------------A---------------------------------------------------------------------------------------------YN-----------------------------------------N-KH-----N-EANG--ENNRDGEQHNNSWNCGEEGPTTKWEVNRLRQRQM--RNLTGALLLS------C---- GVPMINMGD  

GH13_11_ISA_ALU30386.1_Sulfolobus_acidocaldarius                                 -----V--------------------------------------------------------------GPG-----GY-----------QVG-NFPY----L-----WA-----E--W---------------------------------NGKYRDTI----------------RRFW---R------------------------------G---------------------------------------------------------------------------------------------------------------------------------------DPV--------------------------------------------P----YE-----EL--A--------NR--LL------G-----SP--------------------------D-L--Y------A---GSNKTPF-AS------------------------------------------------IN YITSHD GFT-------LQDL---------------------------------------------------------------------------------------------------------------V---------------------------------S---------------------------------------------------------------------------------------------YN-----------------------------------------Q-KH-----N-EANK--LNNEDGMNENYSWNCGVEGETNDSNILYCREKQR--RNFVITLFVS------Q---- GIPMILGGD  

GH13_11_ISA_AAA25854.1_Pseudomonas_amyloderamosa                                 -----I--------------------------------------------------------------GGN-----SY-----------QLG-GFPQ---G------WS-----E--W---------------------------------NGLFRDSL----------------RQAQ---N-----EL-----------------------G---------------------------------------------------------------------------------------------------------------------------------------SMTI-------------------------------------------Y----VT-----QD--A--------ND--FS------G-----SS--------------------------N-L--F------Q---SSGRSPW-NS------------------------------------------------IN FIDVHD GMT-------LKDV---------------------------------------------------------------------------------------------------------------Y---------------------------------S---------------------------------------------------------------------------------------------CN-----------------------------------------G-AN-----N-SQAWPYGPSDGGTSTNYSWDQGMSAGTGAAVD---QRRAA--RTGMAFEMLS------A---- GTPLMQGGD  

GH13_10_MOTH_AAY83363.1_Kocuria_rosea                                            -----N--------------------------------------------------------------DH------RM-----------ITP-TTAH---GLGM---TG-----Q--W---------------------------------LDDFHHAA----------------HVAL---T------------------------------G---------------------------------------------------------------------------------------------------------------------------------------ETQ-----------GYYADFAALGTLDKVMRDAF-------------Y----HD-----GT--M--------SV--FR------G-----RH------------------HGRPV---D-K--Q------R---VR---PW-QF------------------------------------------------VT CIQNHD QIG-------NRAA---------------------------------------------------------------------------------------------------------------G---------------------------------D---------------------------------------------------------------------------------------------RI-----------------------------------------S-AS-----L-TPDQ-------------------------------------LVLGAALLLTQ------P---- FTPMLFMGE  

GH13_10_MOTH_BAA11010.1_Saccharolobus_solfataricus                               -----N--------------------------------------------------------------DP------RV-----------VNP-KEKC---GYNI---DA-----Q--W---------------------------------VDDFHHSI----------------HAYL---T------------------------------G---------------------------------------------------------------------------------------------------------------------------------------ERQ-----------GYYTDFGNLDDIVKSYKDVF-------------V----YD-----GK--Y--------SN--FR------R-----KT------------------HG-----------E------P---VGELDGC-NF------------------------------------------------VV YIQNHD QVG-------NRGK---------------------------------------------------------------------------------------------------------------G---------------------------------E---------------------------------------------------------------------------------------------RI-----------------------------------------I-KL-----V-DRES-------------------------------------YKIAAALYLLS------P---- YIPMIFMGE  

GH13_10_MOTH_AAF10042.1_Deinococcus_radiodurans                                  -----N--------------------------------------------------------------LP-----------------------DLVT---VNHL---DG-----I--W---------------------------------TDDFHHET----------------RVTL---T------------------------------G---------------------------------------------------------------------------------------------------------------------------------------EQE-----------GYYAGYRGGAEALAYTIRRG-------------W----RY-----EGQ-F--------WA--VK------G-----EE------------------HE------R-G--H------P---SDALEAP-NF------------------------------------------------VY CIQNHD QIG-------NRPL---------------------------------------------------------------------------------------------------------------G---------------------------------E---------------------------------------------------------------------------------------------RL-----------------------------------------H-QS-----D--------------------------------------GVTLHEYRGAAALLL------P---- MTPLLFQGQ  

GH13_47_HYPO_CCG52206.1_Flavobacterium_indicum                                   -----T--------------------------------------------------------------DS-----------------------EEQQ---WANY---RIAEGKGIMMW---------------------------------GELYEP---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------YKQLALG-------------F----ST-----NGD-I--------TR--------------------------------------------M-G--H------V---SRGFT-GKRL------------------------------------------------MG YPESHD --------------------------------------------------------------------KDRLMYQAY----------------TYGNSAGTAPV---------------------G---------------------------------G---------------------------------------------------------------------------------------------NL-----------------------------------------N-N----ALN----------------------------------------RMPAVGATSILIP------G---- PKMIWHFQE  

GH13_47_HYPO_WP_100263035.1_Phocaeicola_vulgatus                                 -----D--------------------------------------------------------------SK-----------------------EEKE---L---------AEDGMHLW---------------------------------RNMNNA---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------YCQTAMG-------------W----ND-----DSA-F--------DG--------------------------------------------L-Y--E------------SI--PAWI-------------------------------------------------G FMESHD --------------------------------------------------------------------EERAAYKQT----------------QWGDEALK----------------------------------------------------------T---------------------------------------------------------------------------------------------DL-----------------------------------------T-T----RMR----------------------------------------QLEVNASFFFTVP------G---- PKMIWQFGE  

GH13_47_AAMY_ALJ48408.1_Bacteroides_ovatus                                       -----A--------------------------------------------------------------N------------------------EETT---L---------ATEGIHFW---------------------------------RNMNHS---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------YCQSAMG-------------W----KD-----NSD-F--------SG--------------------------------------------L-Y--D------------TTR-PNQF------------------------------------------------VG YMESHD --------------------------------------------------------------------EERCAYKQI----------------EYGNGALK----------------------------------------------------------T---------------------------------------------------------------------------------------------NL-----------------------------------------S-----ERLK----------------------------------------QLSSNAAFFFTVP------G---- PKMLWQFGE  

GH13_8_GBE_AAA58642.1_Homo_sapiens                                               -----G--------------------------------------------------------------MP------AL-----------CSP-ISQG---GGG----FD----YR--L---------------------------------AMAIPDKW----------------IQLL---K------------------------------E---------------------------------------------------------------------------------------------------------------------------------------FK---------------------------------------------D----ED-----WN--M--------GD--IV------Y-----TL----------------------------T--N------R---RY---LE-KC------------------------------------------------IA YAESHD QAL-------VGDK---------------------------------------------------------------------------------------------------------------S---------------------------------L---------------------------------------------------------------------------------------------AF-----------------------------------------W-LM-----D-AEMYT----------------NMSVLTPFTPVIDRGIQLHKMI-RLITHGLG------G---- EGYLNFMGN  

GH13_8_GBE_BAA01616.1_Oryza_sativa                                               -----G--------------------------------------------------------------MP------VL-----------CRP-VDEG---GVG----FD----FR--L---------------------------------AMAIPDRW----------------IDYL---K------------------------------N---------------------------------------------------------------------------------------------------------------------------------------KE---------------------------------------------D----RK-----WS--M--------SE--IV------Q-----TL----------------------------T--N------R---RY---TE-KC------------------------------------------------IA YAESHD QSI-------VGDK---------------------------------------------------------------------------------------------------------------T---------------------------------I---------------------------------------------------------------------------------------------AF-----------------------------------------L-LM-----D-KEMYT----------------GMSDLQPASPTINRGIALQKMI-HFITMALG------G---- DGYLNFMGN  

GH13_8_GBE_BAB69770.1_Aspergillus_oryzae                                         -----G--------------------------------------------------------------MP------AL-----------CLP-HSLG---GVG----FD----YR--L---------------------------------AMAVPDMY----------------IKLL---K------------------------------E---------------------------------------------------------------------------------------------------------------------------------------KK---------------------------------------------D----DE-----WD--I--------GN--LS------F-----TL----------------------------T--N------R---RH---GE-KT------------------------------------------------IA YAESHD QAL-------VGDK---------------------------------------------------------------------------------------------------------------T---------------------------------L---------------------------------------------------------------------------------------------MM-----------------------------------------W-LC-----D-KEMYT----------------HMSVLTEFTPIIERGMALHKLI-RLVTHGLG------G---- EGYLNFEGN  

GH13_9_GBE_ACB51598.1_Crocosphaera_subtropica                                    -----E--------------------------------------------------------------WE------KV-----------SRP-VYDG---GLG----FN----LK--W---------------------------------DMGWMHDM----------------LDYF---N------------------------------I---------------------------------------------------------------------------------------------------------------------------------------DPY--------------------------------------------F----RQ-----YH--Q--------NN--VT------F-----SM----------------------------L--Y------Y---YN----E-N-------------------------------------------------FM LALSHD -EI-------VHGK---------------------------------------------------------------------------------------------------------------S---------------------------------N---------------------------------------------------------------------------------------------ML-----------------------------------------G-KM-----P-GDEWQ--------------------------------KYANVRALFTYMYTH------P---- GKKTMFMSM  

GH13_9_GBE_AAA23872.1_Escherichia_coli                                           -----D--------------------------------------------------------------FP------GV-----------SRP-QDMG---GLG----FW----YK--W---------------------------------NLGWMHDT----------------LDYM---K------------------------------L---------------------------------------------------------------------------------------------------------------------------------------DPV--------------------------------------------Y----RQ-----YH--H--------DK--LT------F-----GI----------------------------L--Y------N---YT----E-N-------------------------------------------------FV LPLSHD -EV-------VHGK---------------------------------------------------------------------------------------------------------------K---------------------------------S---------------------------------------------------------------------------------------------IL-----------------------------------------D-RM-----P-GDAWQ--------------------------------KFANLRAYYGWMWAF------P---- GKKLLFMGN  

GH13_9_GBE_BAB69858.1_Rhodothermus_marinus                                       -----A--------------------------------------------------------------WP------GV-----------SAP-TYNN---GLG----FL----YK--W---------------------------------NMGWMHDT----------------LDYI---Q------------------------------R---------------------------------------------------------------------------------------------------------------------------------------DPI--------------------------------------------Y----RK-----YH--H--------DE--LT------F-----SL----------------------------W--Y------A---FS----E-H-------------------------------------------------YV LPLSHD -EV-------VHGK---------------------------------------------------------------------------------------------------------------G---------------------------------S---------------------------------------------------------------------------------------------LW-----------------------------------------G-KM-----P-GDDWQ--------------------------------KAANLRLLFGHMWGH------P---- GKKLLFMGG  

GH13_24_AAMY_Q98942_Gallus_gallus                                                -----L---------------------------------------------------------------GGEPITGSQ-----------------------------YF-------GN-G-RV-------------TE-F---------KYGAKLGTVI----------------R--K-WNG------------------------------E---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------M----AY-----L-------------KN-WG------E-----GW----------------------------G--F------V---PS----D-RA------------------------------------------------LV FVDNHD NQRGHGAGGASILT---------------------------------------------------------------------------------------------------------------FW------------------------------D-A---------------------------------------------------------------------------------------------RL--------------------------------------------Y-----K-M-------------------------------------------AVGFMLAH------PY--- GFTRVMSSY  

GH13_24_AAMY_P04745_Homo_sapiens_saliva                                          -----L---------------------------------------------------------------GGEPIKSSD-----------------------------YF-------GN-G-RV-------------TE-F---------KYGAKLGTVI----------------R--K-WNG------------------------------E---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------M----SY-----L-------------KN-WG------E-----GW----------------------------G--F------M---PS----D-RA------------------------------------------------LV FVDNHD NQRGHGAGGASILT---------------------------------------------------------------------------------------------------------------FW------------------------------D-A---------------------------------------------------------------------------------------------RL--------------------------------------------Y-----K-M-------------------------------------------AVGFMLAH------PY--- GFTRVMSSY  

GH13_24_AAMY_P00690_Sus_scrofa_pancreas                                          -----L---------------------------------------------------------------GGEAIQSSE-----------------------------YF-------GN-G-RV-------------TE-F---------KYGAKLGTVV----------------R--K-WSG------------------------------E---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------M----SY-----L-------------KN-WG------E-----GW----------------------------G--F------M---PS----D-RA------------------------------------------------LV FVDNHD NQRGHGAGGASILT---------------------------------------------------------------------------------------------------------------FW------------------------------D-A---------------------------------------------------------------------------------------------RL--------------------------------------------Y-----K-V-------------------------------------------AVGFMLAH------PY--- GFTRVMSSY  

GH13_15_AAMY_P56634_Tenebrio_molitor                                             -----L---------------------------------------------------------------GGEAISKNE-----------------------------YT-------GF-G-CV-------------LE-F---------QFGVSLGNAF----------------Q-----GG------------------------------N---------------------------------------------------------------------------------------------------------------------------------------Q----------------------------------------------L----KN-----L-------------AN-WG------P-----EW----------------------------G--L------L---EG----L-DA------------------------------------------------VV FVDNHD NQR---TGGSQILT---------------------------------------------------------------------------------------------------------------YK------------------------------N-P---------------------------------------------------------------------------------------------KP--------------------------------------------Y-----K-M-------------------------------------------AIAFMLAH------PY--- GTTRIMSSF  

GH13_15_AAMY_Q26854_Tribolium_castaneum                                          -----L---------------------------------------------------------------GGEAISKHE-----------------------------YT-------GF-G-TV-------------IE-F---------QYGLSLGNAF----------------Q-----GG------------------------------N---------------------------------------------------------------------------------------------------------------------------------------Q----------------------------------------------L----AN-----L-------------AN-WG------P-----EW----------------------------N--L------L---DG----L-DA------------------------------------------------VA FIDNHD NQR---TGGSQILT---------------------------------------------------------------------------------------------------------------YK------------------------------N-P---------------------------------------------------------------------------------------------KP--------------------------------------------Y-----K-M-------------------------------------------AIAFMLAH------PY--- GTTRLMSSF  

GH13_15_AAMY_P08144_Drosophila_melanogaster                                      -----M---------------------------------------------------------------GGEAISKSE-----------------------------YT-------GL-G-AI-------------TE-F---------RHSDSIGKVF----------------R-----GK------------------------------D---------------------------------------------------------------------------------------------------------------------------------------Q----------------------------------------------L----QY-----L-------------TN-WG------T-----AW----------------------------G--F------A---AS----D-RS------------------------------------------------LV FVDNHD NQRGHGAGGADVLT---------------------------------------------------------------------------------------------------------------YK------------------------------V-P---------------------------------------------------------------------------------------------KQ--------------------------------------------Y-----K-M-------------------------------------------ASAFMLAH------PF--- GTPRVMSSF  

GH13_32_AAMY_A0A0G2T4B5_Microbacterium_aurum_AmyA                                -----A---------------------------------------------------------------AGEPIQPEE-----------------------------YT-------AY-G-DV-------------HE-F---------AYARKLKEAF----------------------GG------------------------------S---------------------------------------------------------------------------------------------------------------------------------------R----------------------------------------------I----DW-----LI--T--------GTG-IG------S-----SW--------------------------E-G--F------L---PQ----A-NA------------------------------------------------AV FVDNHD TER---NG--ETLS---------------------------------------------------------------------------------------------------------------YK------------------------------N-G---------------------------------------------------------------------------------------------AS--------------------------------------------Y-----D-L-------------------------------------------AQYFTLAW------NY--- GSPSIHSGY  

GH13_32_AAMY_P09794_Streptomyces_limosus                                         -----G---------------------------------------------------------------AGEAVQPSE-----------------------------YL-------GT-G-DV-------------QE-F---------RYARDLKRVF----------------Q------N------------------------------E---------------------------------------------------------------------------------------------------------------------------------------N----------------------------------------------L----AH-----L-------------KN-FG------E-----DW----------------------------G--Y------M---AS----G-KS------------------------------------------------AV FVDNHD TER---GG--DTLN---------------------------------------------------------------------------------------------------------------YK------------------------------N-G---------------------------------------------------------------------------------------------SA--------------------------------------------Y-----T-L-------------------------------------------AGVFMLAW------PY--- GSPDVHSGY  

GH13_32_AAMY_P29957_Pseudoalteromonas_haloplanktis                               -----Q---------------------------------------------------------------GGEAVGASE-----------------------------YL-------ST-G-LV-------------TE-F---------KYSTELGNTF----------------R-----NG------------------------------S--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------L----AW-----L-------------SN-FG------E-----GW----------------------------G--F------M---PS----S-SA------------------------------------------------VV FVDNHD NQRGHGGG--NVIT---------------------------------------------------------------------------------------------------------------FE------------------------------D-G---------------------------------------------------------------------------------------------RL--------------------------------------------Y-----D-L-------------------------------------------ANVFMLAY------PY--- GYPKVMSSY  

GH13_28_AAMY_Q45520_Bacillus_subtilis                                            -----D---------------------------------------------------------------SASRDAA-------------------------------YA-------NY-M-DV-------------TA-S---------NYGHSIRSAL----------------K--N--RN------------------------------L---------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------V----SN-----I-------------SH-YA------S-----DV------------------------------------------SA----D-KL------------------------------------------------VT WVESHD TYA---NDD-EEST---------------------------------------------------------------------------------------------------------------WM------------------------------S-D---------------------------------------------------------------------------------------------DD--------------------------------------------I-----R-L-------------------------------------------GWAVIASR------SG--- STPLFFSRP  

GH13_28_AAMY_A4ULJ3_Lactobacillus_amylovorus                                     -----D---------------------------------------------------------------SISKESD-------------------------------YA-------NY-M-SV-------------TA-S---------NYGNTIRNAL----------------K-----NR------------------------------D---------------------------------------------------------------------------------------------------------------------------------------F----------------------------------------------T----AS-----TL------------QN-FN------I-----SV------------------------------------------PA----S-KL------------------------------------------------VT WVESHD NYA---NDD-QVST---------------------------------------------------------------------------------------------------------------WM------------------------------N-N---------------------------------------------------------------------------------------------SD--------------------------------------------I-----K-L-------------------------------------------GWAVVASR------SG--- SVPLFFDRP  

GH13_28_AAMY_P23671_Clostridium_acetobutylicum                                   -----D---------------------------------------------------------------GKVDNIA-------------------------------YE-------SF-M-NV-------------EA-S---------AYDGSLRGAI----------------K-----SG------------------------------D--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------L--------------------------T-NA------Q-----GM----------------------------G--G------L---DS----N-KC------------------------------------------------VD MLETHD EYE---HNESKDLT---------------------------------------------------------------------------------------------------------------DW------------------------------Q-R-------------------------------------------------------------------------------------------------------------------------------------------------K-A-------------------------------------------GWAIAASR------AG--- SVPLFFDRP  

GH13_27_AAMY_AAA86836.1_Pseudomonas_sp_KFCC10818                                 -----S---------------------------------------------------------------GGLGDATYD-----------------------------AFLAPYLNNTN-H-AA-------------YD-F---------PLFASIRAAF----------------S----Y-Q------------------------------G---------------------------------------------------------------------------------------------------------------------------------------S----------------------------------------------M----TL-----LH--D--------PQA-YG------Q-----AL------------------------------------------DN----A-RA------------------------------------------------IT FTITHD IPT---NDG-FRYQ---------------------------------------------------------------------------------------------------------------IL------------------------------D-P---------------------------------------------------------------------------------------------QD--------------------------------------------E-----Q-L-------------------------------------------AYAYILGK------DG--- GTPLIYSDA  

GH13_27_AAMY_AAA27591.1_Xanthomonas_campestris                                   -----G---------------------------------------------------------------GGSGNGDYD-----------------------------QFLAPYLQSTP-H-AA-------------YD-F---------PLFNAVRNAF----------------G----V-G------------------------------A---------------------------------------------------------------------------------------------------------------------------------------S----------------------------------------------M----QQ-----LV--D--------PAS-TG------Q-----AL------------------------------------------PG----N-RA------------------------------------------------VT FAVTHD IPN---NAG-FRYA---------------------------------------------------------------------------------------------------------------IL------------------------------D-P---------------------------------------------------------------------------------------------VD--------------------------------------------E-----T-L-------------------------------------------AYAYLLGR------NG--- GVPMVYTDN  

GH13_27_AAMY_AAA21936.1_Aeromonas_hydrophila                                     -----T---------------------------------------------------------------GGAGSTDYE-----------------------------RFLKPYLDNSG-Q-GA-------------YD-F---------PLFASLRGAL----------------G----Y-G------------------------------G---------------------------------------------------------------------------------------------------------------------------------------S----------------------------------------------M----NQ-----LA--D--------PGA-YG------Q-----AL------------------------------------------PG----N-RA------------------------------------------------VT FAITHD IPT---NDG-FRYQ---------------------------------------------------------------------------------------------------------------IL------------------------------N-Q---------------------------------------------------------------------------------------------TD--------------------------------------------E-----K-L-------------------------------------------AYAYLLGR------DG--- GSPLVYSDH  

GH13_43_HYPO_EFW93629.1_Haladaptatus_paucihalophilus                             -----S---------------------------------------------------------------I------DY-----------VQ-----G----------YV----------D-TG--------------M-D---------AFDYPLYYTL----------------G--D--------------------------------------------------------------------------------------------------------------------------------------------------------------------------V----------------------------------------------F----SG-----GD--M--------SQL-QG----------A--G--------------------------L-I--G------Q---DP----F-HA------------------------------------------------HP FVQNHD ADA-------PSQ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Y-----H-L-------------------------------------------AHAFVLTS------E---- GVPMIYNLY  

GH13_43_HYPO_BAA05516.1_Natronococcus_sp_Ah-36                                   -----D----------------D----------------------------------------------V------DH-----------LL-----E----------FA----------D-TG--------------M-T---------VFDFPLYDAI----------------M--E--------------------------------------------------------------------------------------------------------------------------------------------------------------------------A----------------------------------------------F----EG-----GS--M--------EVL-SQ---N-----HAR-G--------------------------V-V--H------E---NP----E-VA------------------------------------------------VT FVQNHD TTG-------PGVE---------------------------------------------------------------------------------------------------------------PN----------------------------EPE-G----------------------------------------------------------------------------------------------R---------------------------------A----------V-----E-L-------------------------------------------AEAFVLAY------A---- GMPMLYRGG  

GH13_43_AAMY_CAI64586.1_Haloarcula_hispanica                                     -----D---------------------------------------------------------------I------GV-----------CQ-----G----------YA----------D-TG--------------M-S---------VTDYPLYYTM----------------K--E---E------------------------------A---------------------------------------------------------------------------------------------------------------------------------------F----------------------------------------------H----SD-----GN--M--------QAL-DG----------A--G--------------------------M-V--N------Q---SP----F-QA------------------------------------------------FT FVSNHD SGP-------PDY----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------E-----K-L-------------------------------------------AYAYILTY------E---- GYPRVYSNR  

GH13_6_AAMY_AAA32929.1_Hordeum_vulgare                                           -----G---------------------------------------------------------------G------DG-----K-----PNY-DQDA---HRQNLVNWV----------D-KV-------------GG-AASAGM----VFDFTTKGIL----------------NAAV---E------------------------------G---------------------------------------------------------------------------------------------------------------------------------------E----------------------------------------------L----WR-----LI--D--------PQ--GK------A-----PG--------------------------V-M--G------W---WP----A-KA------------------------------------------------AT FVDNHD TG-------------------------------------------------------------------------------------------------------------------------------------------------------------S---------------------------------------------------------------------------------------------TQ--------------------------AMWPFPS--------D-KV-----M-Q-------------------------------------------GYAYILTH------P---- GIPCIFYDH  

GH13_6_AAMY_AAA33885.1_Oryza_sativa                                              -----G---------------------------------------------------------------G------DG-----K-----PNY-DQNA---HRQELVNWV----------D-RV-------------GG-ANSNAT----AFDFTTKGIL----------------NVAV---E------------------------------G---------------------------------------------------------------------------------------------------------------------------------------E----------------------------------------------L----WR-----LR--G--------ED--GK------A-----PG--------------------------M-I--G------W---WP----A-KA------------------------------------------------TT FVDNHD TG-------------------------------------------------------------------------------------------------------------------------------------------------------------S---------------------------------------------------------------------------------------------TQ--------------------------HLWPFPS--------D-KV-----M-Q-------------------------------------------GYAYILTH------P---- GNPCIFYDH  

GH13_6_M6H_AII00648.1_Corallococcus_sp_EGB                                       -----T----------------N----------------------------------------------Y------F------------DAN-NPND---WKQQIVNWV----------D-AT-------------TG-TCA-------AFDFATKGLL----------------NDAL---T------------------------------N---------------------------------------------------------------------------------------------------------------------------------------NN---------------------------------------------Y----TR-----LK--A--------SD--GK------P-----AG--------------------------G-I--G------W---WA----S-RH------------------------------------------------VT FVDNHD TGP-------SESC---------------------------------------------------------------------------------------------------------------G---------------------------------N---------------------------------------------------------------------------------------------GQ--------------------------NHWPVPC--------A-KV-----M-Q-------------------------------------------GYAYVLTH------P---- GIPTVYWAH  

GH13_7_AAMY_AAD54338.1_Pyrococcus_woesei                                         -----------------------------------------------------------------------------------------------T----NVDALLSWA----------Y-ES-------------GA-K---------VFDFPLYYKM----------------DEAF---D------------------------------N---------------------------------------------------------------------------------------------------------------------------------------NN---------------------------------------------I----PA-----LV--Y--------AL--QN------G-----QT--------------------------V-V--S------R---DP----F-KA------------------------------------------------VT FVANHD TDI---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------IW------------N-KY-----P---------------------------------------------AYAFILTY------E---- GQPVIFYRD  

GH13_7_AAMY_AGD88873.1_Sinomicrobium_sp_5DNS001                                  -----------------------------------------------------------------------------------------------T----NVDALLSWA----------Y-DS-------------GA-K---------VFDFPLYYKM----------------DEAF---D------------------------------N---------------------------------------------------------------------------------------------------------------------------------------NN---------------------------------------------I----PA-----LV--D--------AL--KN------G-----GT--------------------------V-V--S------R---DP----F-KA------------------------------------------------VT FVANHD TNI----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------NI--------------------------SAA------------N-KM-----L---------------------------------------------AYAYILTH------T---- GYPTVFYGD  

GH13_7_AAMY_AAC97877.1_Thermococcus_hydrothermalis                               -----------------------------------------------------------------------------------------------G----HAPTLVEWV----------E-AS-------------GS-A---------AFDFACFYKL----------------DEAL---D------------------------------R---------------------------------------------------------------------------------------------------------------------------------------KS---------------------------------------------D----LN-----V-------------L---E------G-----NM--------------------------L-W--K------T---HP----E-KA------------------------------------------------VT FVANHD TEK-------DENP---------------------------------------------------------------------------------------------------------------E---------------------------------N--------------------------------------------------------------------------------------------------------------------------IW------------N-KY-----P---------------------------------------------AYAFILTY------E---- GQPAIFYRD  

GH13_5_AAMY_AWX66236.1_Alicyclobacillus_sp                                       ------------------------------------------------------------------------------------------------T---SLGALENYE----------N-KT-------------NW-SMS-------LFDVPLHMNF----------------QAAA---N------------------------------G---------------------------------------------------------------------------------------------------------------------------------------GG---------------------------------------------Y----YD-----MR--N------------LL------N-----NT--------------------------M-M--K------N---HP----I-QA------------------------------------------------VT FVDNHD TEP-------GQAL---------------------------------------------------------------------------------------------------------------Q---------------------------------S---------------------------------------------------------------------------------------------WV--------------------------SDW------------F-KP-----L---------------------------------------------AYATILTRQ-----E---- GYPCVFYGD  

GH13_5_AAMY_AAA22191.1_Bacillus_amyloliquefaciens                                ------------------------------------------------------------------------------------------------N---NAGKLENYL----------N-KT-------------SF-NQS-------VFDVPLHFNL----------------QAAS---S------------------------------Q---------------------------------------------------------------------------------------------------------------------------------------GG---------------------------------------------G----YD-----MR--R------------LL------D-----GT--------------------------V-V--S------R---HP----E-KA------------------------------------------------VT FVENHD TQP-------GQSL---------------------------------------------------------------------------------------------------------------E---------------------------------S---------------------------------------------------------------------------------------------TV--------------------------QTW------------F-KP-----L---------------------------------------------AYAFILTRE-----S---- GYPQVFYGD  

GH13_5_AAMY_ACL70573.1_Halothermothrix_orenii                                    ------------------------------------------------------------------------------------------------E---DVDDLKGFL----------D-TV-------------GN-PDLR------VFDFPLRSFF----------------VDML---N------------------------------G---------------------------------------------------------------------------------------------------------------------------------------AY---------------------------------------------M----AD-----LR--N--------AG--LV------N-----SP--------------------------G---------------YE----N-RA------------------------------------------------VT FVDNHD TDR-------DEGS---------------------------------------------------------------------------------------------------------------Y---------------------------------T---------------------------------------------------------------------------------------------VS--------------------------IYS------------R-KY-------Q-------------------------------------------AYAYILTRA-----E---- GVPTVYWKD  

GH13_1_AAMY_CAA31218.1_Aspergillus_oryzae                                        -----D---------------------------------------------------------------P------AY-----------TC-----P----------YQ----------N-VM--------------D-G---------VLNYPIYYPL----------------L--N---A------------------------------F---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------S----TS-----GS--M--------DDL-YN---MINT-----VK--------------------------S-D--C------P---DS----T-LL------------------------------------------------GT FVENHD NPR-------FASY---------------------------------------------------------------------------------------------------------------T-------------------------------N-D---------------------------------------------------------------------------------------------I------------------------------------------A-LA-----K-N-------------------------------------------VAAFIILN------D---- GIPIIYAGQ  

GH13_1_AAMY_ADD80242.1_Saccharomycopsis_fibuligera                               -----D---------------------------------------------------------------P------AY-----------TC-----P----------YQ----------N-YI--------------P-G---------VSNYPLYYPT----------------T--R---F------------------------------F---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------T----TD-----ST--S--------SEL-TQ---MISS-----VA--------------------------S-S--C------S---DP----T-LL------------------------------------------------TN FVENHD NER-------FASM---------------------------------------------------------------------------------------------------------------T-------------------------------S-D---------------------------------------------------------------------------------------------K------------------------------------------S-LI-----S-N-------------------------------------------AIAFVLLG------D---- GIPVIYYGQ  

GH13_1_AAMY_AAO12212.1_Lipomyces_kononenkoae                                     -----S---------------------------------------------------------------V------PY-----------VA-----Q----------YQ----------G-PL--------------N-S---------AINYPLWYAL----------------V--D---S------------------------------F---------------------------------------------------------------------------------------------------------------------------------------M----------------------------------------------G-----R-----TT--F--------DYL-ES---VVKS-----EQ--------------------------A-T--F------S---DA----H-AL------------------------------------------------TN FLDNQD QPR-------FASY---------------------------------------------------------------------------------------------------------------L-------------------------------G-D---------------------------------------------------------------------------------------------GN---------------------------------G----DDVL-RD-----E-N-------------------------------------------AATFLFFV------S---- GIPVIYYGF  

GH13_42_M6H_AOF40721.1_Microbacterium_aurum_AmyB                                 HDK--W----------------NRGSVNHSAPFYTWKERREYSTNDVQAVIEQYQYENLMGGDGQPRSTN------AR-----------LNG---NN----------YH----------T-P---------------D-----------HSQFSGMNII----------------D--M---R------------------------------M---------------------------------------------------------------------------------------------------------------------------------------H----------------------------------------------M----NF-----DN--A--------SNA-FH---AGMD-----SD--------------------------D-V--T------N---DA----T-YN------------------------------------------------AV YVDSHD YGP-------GKSN---------------------------------------------------------------------------------------------------------------VR----------------------------FDG-G---------------------------------------------------------------------------------------------TA---------------------------------A----------W-----A-E-------------------------------------------NMSLMWTF------R---- GIPVLYYGS  

GH13_42_AAMY_CAB06816.1_Streptomyces_lividans                                    NDK--W----------------NRGSVTHSAQFYTWKERKEYSADDAKAALEMYEYEQQQGTGNQPTSAN------AF-----------LEG---NS----------YH----------V-P---------------D-----------HSRFSGMNVI----------------D--M---R------------------------------M---------------------------------------------------------------------------------------------------------------------------------------H----------------------------------------------M----NF-----GD--A--------SNA-FH---NGKD-----SD--------------------------D-S--Y------N---DA----T-YN------------------------------------------------VV YVDSHD YGP-------NKSS---------------------------------------------------------------------------------------------------------------ER----------------------------FSG-G---------------------------------------------------------------------------------------------TD---------------------------------A----------W-----A-E-------------------------------------------NMSLMWTF------R---- GIPTLYYGS  

GH13_42_HYPO_AAW03335.1_Cystobacter_fuscus                                       NDK--W----------------NRGSPNHSAQFFTWKERRTYSADDTTAALEQYNYEQAQGTAAQPTSTN------AF-----------LQG---NV----------YH----------A-P---------------D-----------HSQFSGMSVI----------------D--M---R------------------------------M---------------------------------------------------------------------------------------------------------------------------------------H----------------------------------------------M----NF-----GE--A--------SNA-FF---NGKD-----SD--------------------------D-S--Y------N---DA----T-YN------------------------------------------------VV YVDSHD YGP-------NKSS---------------------------------------------------------------------------------------------------------------TR----------------------------YAG-G---------------------------------------------------------------------------------------------TD---------------------------------A----------W-----A-E-------------------------------------------NMSLMWTF------R---- GIPTLYYGS  

GH13_19_AAMY_CAA41740.1_Escherichia_coli                                         -----G---------------------------------------------------------------V------MQ-----------SDY---------------YRH-----------G--------------FD-A---------MINFDYQEQA----------------A--K---A------------------------------V---------------------------------------------------------------------------------------------------------------------------------------D-----------------------------------------------------------C--L--------AQM-DT---TWQQ-----MA----------------------------E-------------KL----Q-GFNV----------------------------------------------LS YLSSHD TRL-------F-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------REG-G------D-K-------------------------------------------AAELLLLA------P---- GAVQIFYGD  

GH13_19_M6H_BAA88434.1_Klebsiella_pneumoniae                                     -----G---------------------------------------------------------------V------MQ-----------SDY---------------YRH-----------G--------------FD-A---------MINFDYQDQA----------------A--K---A------------------------------A---------------------------------------------------------------------------------------------------------------------------------------T-----------------------------------------------------------C--M--------ANI-DL---TWQQ-----MA----------------------------D-------------KL----Q-SFNV----------------------------------------------LS YLSSHD TRL-------F-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------REG-G------A-T-------------------------------------------AAELLLLA------P---- GAVQIFYGD  

GH13_19_M6H_BAB04132.1_Bacillus_halodurans                                       -----G---------------------------------------------------------------V------GR-----------SEY---------------FDH-----------G--------------FD-S---------VINFTFQGEH----------------G--N---G------------------------------P---------------------------------------------------------------------------------------------------------------------------------------A----------------------------------------------Y------------R--L--------DTM-ES---TFR------YA--------------------------N-A--I------N---TD----S-TFNV----------------------------------------------LS YLSQHD TQL-------Y-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PRE-RL-----I-D-------------------------------------------GGTYLMLL------P---- GGVQVFYGD  

GH13_41_AAMY_CBK91127.1_Eubacterium_rectale                                      -----G---------------------------------------------------------------Y------AS-----------NGS---------------TLG---------S-GQ-------------MD-A---------DLDFDFNDQA----------------T--S---F------------------------------V---------------------------------------------------------------------------------------------------------------------------------------S----------------------------------------------G------------N--I--------SSV-EK---FLSA-----RN--------------------------S-A--L------N---NA----Y-MT------------------------------------------------GQ FLSSHD EDG-------FKAS---------------------------------------------------------------------------------------------------------------L-------------------------------I-N---------------------------------------------------------------------------------------------GK---------------------------------GYTEDEATS-AA-----L-V-------------------------------------------AATLQLTA------K---- GIPVIYYGE  

GH13_41_AAMY_CAJ20070.1_Roseburia_sp_A2-194                                      -----G---------------------------------------------------------------Y------AN-----------NAG---------------ELG---------T-GT-------------MD-A---------LLDFDFNDFA----------------Q--N---F------------------------------V---------------------------------------------------------------------------------------------------------------------------------------T----------------------------------------------G------------N--I--------SSV-EN---SLQK-----RN--------------------------N-A--I------N---NT----S-VM------------------------------------------------GS FLSSHD EDT-------LQYK---------------------------------------------------------------------------------------------------------------L-------------------------------V-N---------------------------------------------------------------------------------------------ES---------------------------------KISEEEAYN-LM-----K-V-------------------------------------------AATLQITA------K---- GQPVLYYGE  

GH13_41_AAMY_CAA39321.1_Micrococcus_sp_207                                       -----K---------------------------------------------------------------V------DN-----------TLG---------------YLE---------T-GT-------------MD-S---------LLDFGFKETA----------------R--S---F------------------------------V---------------------------------------------------------------------------------------------------------------------------------------N----------------------------------------------G------------S--L--------EAA-NA---SLTA-----RN--------------------------A-K--L------D---NT----A-TL------------------------------------------------GQ FLGSHD EEG-------FLHS---------------------------------------------------------------------------------------------------------------L-------------------------------A-G---------------------------------------------------------------------------------------------DK---------------------------------G---------KL-----Q-V-------------------------------------------AATLQATA------K---- GQPVIYYGE  

GH13_2_CGT_CAH61550.1_Anaerobranca_gottschalkii                                  DEY--D---------------------------------------------------------------P------NY------------YH---------------FAN---------N-SG--------------M-S---------LLDFEFAQTT----------------R--S---V------------------------------F---------------------------------------------------------------------------------------------------------------------------------------R----------------------------------------------N----HE-----KN--M--------FDL-YD---MLKN-----TE--------------------------N-N--Y------E---RV----V-DQ------------------------------------------------VT FIDNHD MDR-------FHYD---------------------------------------------------------------------------------------------------------------G-------------------------------A-T---------------------------------------------------------------------------------------------KR---------------------------------N----------V-----E-I-------------------------------------------GLAFLLTS------R---- GVPTIYYGT  

GH13_2_CGT_CAA55023.1_Bacillus_circulans                                         NEV--S---------------------------------------------------------------P------EN------------HK---------------FAN---------E-SG--------------M-S---------LLDFRFAQKV----------------R--Q---V------------------------------F---------------------------------------------------------------------------------------------------------------------------------------R----------------------------------------------D----NT-----DN--M--------YGL-KA---MLEG-----SA--------------------------A-D--Y------A---QV----D-DQ------------------------------------------------VT FIDNHD MER-------FHAS---------------------------------------------------------------------------------------------------------------N-------------------------------A-N---------------------------------------------------------------------------------------------RR---------------------------------K----------L-----E-Q-------------------------------------------ALAFTLTS------R---- GVPAIYYGT  

GH13_2_MGAA_AAA22233.1_Geobacillus_stearothermophilus                            PGTANH---------------------------------------------------------------L------EK------------VR---------------YAN---------N-SG--------------V-N---------VLDFDLNTVI----------------R--N---V------------------------------F---------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------T----FT-----QT--M--------YDL-NN---MVNQ-----TG--------------------------N-E--Y------K---YK----E-NL------------------------------------------------IT FIDNHD MSR-------FLSV---------------------------------------------------------------------------------------------------------------N-------------------------------S-N---------------------------------------------------------------------------------------------KA---------------------------------N----------L-----H-Q-------------------------------------------ALAFILTS------R---- GTPSIYYGT  

GH13_45_AAMY_AFI49455.1_Anoxybacillus_sp_SK3_4                                   PR--------------------------------------------------------------------------YV------------AE---------------YGK---------H-GI--------------D-A---------LIDFPFYKEA----------------S--T---I------------------------------F---------------------------------------------------------------------------------------------------------------------------------------S----------------------------------------------N----VD-----QS--L--------EPL-YN---VWKR-----NV--------------------------A-F--Y------E---RP----Y-LL------------------------------------------------GT FLDNHD TVR-------FTRL---------------------------------------------------------------------------------------------------------------A-------------------------------L-Q---------------------------------------------------------------------------------------------NR---------------------------------I----NPVT-RL-----K-L-------------------------------------------GLTYLFSA------P---- GIPIMYYGT  

GH13_45_AAMY_AGT45938.1_Priestia_megaterium_BmaN1                                FE--------------------------------------------------------------------------KN------------EQ---------------ADS---------L-GV--------------D-L---------LVDRTLAEAT----------------A--A---T------------------------------F---------------------------------------------------------------------------------------------------------------------------------------S----------------------------------------------G----TD-----RP--Q--------KML-YD---KWRK-----GS--------------------------N---------------------Q-PL------------------------------------------------AN FLDDVH STR-------FTAQ---------------------------------------------------------------------------------------------------------------A-------------------------------L-K---------------------------------------------------------------------------------------------SE---------------------------------N----HPGA-RT-----K-Q-------------------------------------------GLSYLYTS------P---- SVPIVFYIS  

GH13_45_AAMY_AER68125.1_Bacillus_aquimaris                                       PQ--------------------------------------------------------------------------RI------------AE---------------YND---------V-GI--------------D-G---------FVNFPQAEEL----------------R--S---V------------------------------F---------------------------------------------------------------------------------------------------------------------------------------N----------------------------------------------K----PD-----TS--M--------DRL-FN---FWKY-----NE--------------------------T-F--Y------E---DP----Y-LM------------------------------------------------GT FIDNHD MER-------FTRL---------------------------------------------------------------------------------------------------------------L-------------------------------V-Q---------------------------------------------------------------------------------------------EN---------------------------------V----FPGT-RW-----K-L-------------------------------------------ALTYMYTT------P---- GIPIVYYGS  

GH13_46_NPUL_AAO78809.1_Bacteroides_thetaiotaomicron                             -----N----------------------------------------------------------------------NV-----LIS----Y----------------WQ-------------KDSRLAY--PKNSNLP-T---------VMDFPLMEEMNKAFDEE---------TTEW-NGG------------------------------L-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------FR-----LY--E--------YL--SQ------D-----IV-------------------------------Y------S---HP----M-SL------------------------------------------------LT FLDNHD TSR-------FYRSEAD--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------TK----------------------------------------------------NL-----------------------------------------------DRYK-Q-------------------------------------------ALTFLLTT------R---- GIPQIYYGT  

GH13_46_AAMY_ADF53136.1_Zunongwangia_profunda                                    -----D----------------------------------------------------------------------QA-----QIS----Y----------------WQ-------------KDSPIGAIQDYNSNLP-S---------VMDFTLHDAMTSMFHEQ---------DASW-DRG------------------------------M-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------IK-----AY--E--------NF--VN------D-----FL-------------------------------Y------A---DT----D-NL------------------------------------------------MV FMGNHD TGR-------FNEIY----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DG----------------------------------------------------DF-----------------------------------------------KKYK-M-------------------------------------------AMTMIATV------R---- GTPQIYYGD  

GH13_46_CMD_CAD32957.1_Flavobacterium_sp_No_92                                   -----R----------------------------------------------------------------------VP-----VVA----R----------------WQ-------------RGKA--NFDGYTSHLP-S---------LMDFPLVDAMRNALSKT---------G--E-ENG------------------------------L--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------E-----VY--E--------TL--SL------D-----YL-------------------------------Y------P---EP----Q-NL------------------------------------------------VL FGGNHD MAR-------MFSAA----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------GE----------------------------------------------------DF-----------------------------------------------DRWR-M-------------------------------------------NLVFLMTM------P---- RIPQFYSGD  

GH13_22_AGS_AAW44814.1_Cryptococcus_neoformans                                   ------------------------------------------------------------------------------------------YFLREEGIAGLDSAAFHY--------S--IYR--------------SL-C---------RFL--------------------------G---M------------------------------D---------------------------------------------------------------------------------------------------------------------------------------GN--------------------------------LQVAYDVDV-NFVTA---WN-----E---M--------VV--SN------E-----FL--------------------------N-S--Q------TND-FD----P-RH------------------------------------------------MY GTTNQD VFR-------WPGL---------------------------------------------------------------------------------------------------------------A---------------------------------N-----------------------------GT---------------------------------------------------------------E-----------------------------------------R-QQ-----L-G-------------------------------------------QFVTVLLM------P---- GIPLGWYGE  

GH13_22_AGS_Q9UUL4_Schizosaccharomyces_pombe                                     ------------------------------------------------------------------------------------------YFLRKESDSALDSVSFHY--------S--VYR--------------TL-T---------LLL--------------------------G---L------------------------------Q---------------------------------------------------------------------------------------------------------------------------------------GE--------------------------------LFAAFDLNRHDFAAM---WN-----Q---M--------LI--QD------D-----MI--------------------------N-A--N------TKK-FD----P-RH------------------------------------------------LY GLTNQD IFR-------WPSI---------------------------------------------------------------------------------------------------------------K---------------------------------D-----------------------------GR---------------------------------------------------------------F-----------------------------------------K-QL-----L-G-------------------------------------------LFVVHLLM------P---- GIPLIYYGE  

GH13_22_AGS_AAL28129.1_Neosartorya_fumigata                                      ------------------------------------------------------------------------------------------YFLREAGHEALDSAAFHY--------S--VYR--------------TL-T---------RFL--------------------------G---M------------------------------D---------------------------------------------------------------------------------------------------------------------------------------GN--------------------------------LAAGYDVPL-DWVDM---WR-----Q---M--------LR--SN------D-----LV--------------------------N-A--N------TGK-FD----P-RH------------------------------------------------MY GATNQD VFR-------WPTV---------------------------------------------------------------------------------------------------------------Q---------------------------------W-----------------------------GV---------------------------------------------------------------E-----------------------------------------R-QL-----L-G-------------------------------------------SYITTLFL------P---- GILLLLWGE  

GH13_20_CMD_AAA92925.1_Bacillus_sp_I-5                                           -----E---------------------------------------------------------------S------SI------------WL-EGDQ---FDAV-MNY--------P--F-TN-------------AV-L---------DFF--------------------------I---H------------------------------Q---------------------------------------------------------------------------------------------------------------------------------------IA---------------------------------------------D----AE-----KF--S--------FM--LG------K-----QL--------------------------A-G--Y------PRQ-AS----E-VM------------------------------------------------FN LLDSHD TAR-------LLTQ---------------------------------------------------------------------------------------------------------------A---------------------------------D-----------------------------GD---------------------------------------------------------------K-----------------------------------------R-KM-----K-L-------------------------------------------AVLFQFTY------F---- GTPCIYYGD  

GH13_20_MGA_AAC15072.1_Thermus_sp_IM6501                                         -----D---------------------------------------------------------------A------MP------------WL-RGDQ---FDAV-MNY--------P--L-AD-------------AA-L---------RFF--------------------------A---K------------------------------E---------------------------------------------------------------------------------------------------------------------------------------DM---------------------------------------------S----AS-----EF--A--------DR--LM------H-----VL--------------------------H-S--Y------PKQ-VN----E-AA------------------------------------------------FN LLGSHD TPR-------LLTV---------------------------------------------------------------------------------------------------------------C---------------------------------G-----------------------------GD---------------------------------------------------------------V-----------------------------------------R-KV-----K-L-------------------------------------------LFLFQLTF------T---- GSPCIYYGD  

GH13_20_NPUL_BAA02473.1_Thermoactinomyces_vulgaris_TVAII                         -----D---------------------------------------------------------------A------SG------------WL-MGDQ---FDSV-MNY--------L--F-RE-------------SV-I---------RFF--------------------------A---T------------------------------G---------------------------------------------------------------------------------------------------------------------------------------EI---------------------------------------------H----AE-----RF--D--------AE--LT------R-----AR--------------------------M-L--Y------PEQ-AA----Q-GL------------------------------------------------WN LLDSHD TER-------FLTS---------------------------------------------------------------------------------------------------------------C---------------------------------G-----------------------------GN---------------------------------------------------------------E-----------------------------------------A-KF-----R-L-------------------------------------------AVLFQMTY------L---- GTPLIYYGD  

GH13_39_APUL_ACV59878.1_Alicyclobacillus_acidocaldarius                          -----N---------------------------------------------------------------A------TN-------DNGTDWL-TGST---FDSV-MNY--------Q--F-RN-------------AV-I---------DFF-RGTYNDG----------------NVQ---H------------------------------H---------------------------------------------------------------------------------------------------------------------------------------AV---------------------------------------------D----AA-----GF--N--------QE--LM------R-----LY--------------------------S-E--Y------PLQ-SF----Y-SM------------------------------------------------MN LVDSQD TMR-------ILTI---------------------------------------------------------------------------------------------------------------L---------------------------------E------------------------NAPQPGDLSALQQDEY--------------RPSPAAEQL------------------------------GI-----------------------------------------E-RL-----K-L-------------------------------------------VSDFQFSF------P---- GDPTIFYGD  

GH13_39_APUL_AFI70750.1_Geobacillus_thermoleovorans                              -----D---------------------------------------------------------------A------SK------------YF-LGDQ---YDSV-MNY--------R--F-RG-------------AV-L---------DFL-------------------------------------------------------------K---------------------------------------------------------------------------------------------------------------------------------------NG---------------------------------------------N----AE-----EA--D--------KR--LT------A-----IR--------------------------E-D--Y------PSE-AF----Y-AL------------------------------------------------MN LIGSHD TAR-------AVFL---------------------------------------------------------------------------------------------------------------L---------------------------------G------------------------NGTDSSERAE--------------------LDPNYNEEL------------------------------GK-----------------------------------------K-RL-----K-L-------------------------------------------AVILQMGY------P---- GAPTIYYGD  

GH13_39_APUL_AAA23205.1_Thermoanaerobacter_thermohydrosulfuricus                 -----D---------------------------------------------------------------A------SL------------DL-LGDS---FNSV-MNY--------L--F-RN-------------AV-I---------DFILDKSFDDG----------------NVV---H------------------------------N---------------------------------------------------------------------------------------------------------------------------------------PI---------------------------------------------D----AA-----KL--D--------QR--LM------S-----IY--------------------------E-R--Y------PLP-VF----Y-ST------------------------------------------------MN LLGSHD TMR-------ILTV---------------------------------------------------------------------------------------------------------------F---------------------------------G------------------------YNSADEN-----------------------QNSQAAKDL------------------------------AV-----------------------------------------K-RL-----K-L-------------------------------------------AAILQMGY------P---- GMPSIYYGD  

GH13_21_HYPO_ACY83800.1_Edwardsiella_tarda                                       -----D---------------------------------------------------------------A------RR------------WL-QAGV---EDGA-MNY--------MG-F-AL-------------PL-R---------AFLAGVDVAY-------------------Q---P------------------------------I---------------------------------------------------------------------------------------------------------------------------------------RL---------------------------------------------S----AA-----QC--A--------EW--MA------S-----YR--------------------------A-G--L------SQT-QQ----L-CQ------------------------------------------------FN QLDSHD TAR-------FITL---------------------------------------------------------------------------------------------------------------L---------------------------------R-----------------------------GN---------------------------------------------------------------R-----------------------------------------Q-RM-----M-L-------------------------------------------ALTWLFTW------I---- GAPCLYYGD  

GH13_21_AGLU_CAA42498.1_Escherichia_coli                                         -----D---------------------------------------------------------------A------RQ------------WL-QADV---EDAA-MNY--------RG-F-TF-------------PL-W---------GFLANTDISY-------------------D---P------------------------------Q---------------------------------------------------------------------------------------------------------------------------------------QI---------------------------------------------D----AQ-----TC--M--------AW--MD------N-----YR--------------------------A-G--L------SHQ-QQ----L-RM------------------------------------------------FN QLDSHD TAR-------FKTL---------------------------------------------------------------------------------------------------------------L---------------------------------G-----------------------------RD---------------------------------------------------------------I-----------------------------------------A-RL-----P-L-------------------------------------------AVVWLFTW------P---- GVPCIYYGD  

GH13_21_AAMY_BAA02471.1_Thermoactinomyces_vulgaris_TVAI                          -----N---------------------------------------------------------------A------NP------------WTAQGNQ---WDAA-TNF--------DG-F-TQ-------------PV-S---------EWITGKDYQN-------------------N---S------------------------------A---------------------------------------------------------------------------------------------------------------------------------------SI---------------------------------------------S----TT-----QF--D--------SW--LR------G-----TR--------------------------A-N--Y------PTN-VQ----Q-SM------------------------------------------------MN FLSNHD ITR-------FATR---------------------------------------------------------------------------------------------------------------S---------------------------------G-----------------------------GD---------------------------------------------------------------L-----------------------------------------W-KT-----Y-L-------------------------------------------ALIFQMTY------V---- GTPTIYYGD  

GH13_37_HYPO_AAW86764.1_Aliivibrio_fischeri                                      -----N---------------------------------------------------------------E------NY-----ITETG--YG--SEQ---NPAL-----------------------------------C---------SAFDFPLRFRV----------------AETF--A------------------------------V--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------N-----ESGVGHKG--G--------DW--LNQGM---Q-----MH--------------------------E-L--Y------PPH-A-------VP------------------------------------------------NL MLGNHD VVR-------FGDL---------------------------------------------------------------------------------------------------------------L---------------------------------Q----------------------------RGDIANPNDKNY------------------------------------------------------W-----------------------------------------T-RH-----K-A-------------------------------------------ALSFQAAY------T---- GPITLYYGD  

GH13_37_AAMY_ADK21254.1_uncultured_bacterium                                     -----N---------------------------------------------------------------E------NY-----IKETG--YG--AEG---EPAL-----------------------------------C---------SAFDFPVRYRV----------------VETF--A------------------------------A--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------N-----ENGIGNKG--G--------KW--LDEGM---N-----LH--------------------------R-L--Y------PSH-A-------QP------------------------------------------------NL MLGNHD LVR-------FGDL---------------------------------------------------------------------------------------------------------------L---------------------------------Q----------------------------RGNIASPEQAEY------------------------------------------------------W-----------------------------------------E-RH-----K-A-------------------------------------------ALSFQAAY------S---- GPITLYYGE  

GH13_37_HYPO_ABC33052.1_Hahella_chejuensis                                       -----G---------------------------------------------------------------E------AE-----IAAQA--YG--SEA---QPGL-----------------------------------C---------SSFDFPMRYRI----------------VQTL--G------------------------------V--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------E-----ESGHRASA--V--------ST--LKEGY---A-----TQ--------------------------A-A--Y------PAH-A-------LP------------------------------------------------NG FLTNHD LVR-------FGDL---------------------------------------------------------------------------------------------------------------L---------------------------------Q----------------------------RGRIASPGEERY------------------------------------------------------T-----------------------------------------D-LH-----K-A-------------------------------------------AYSFLAAY------T---- GPITLYYGD  

GH13_18_SPH_AAO33821.1_Bifidobacterium_adolescentis                              -----Y---------------------------------------------------------------Y------KK------------QVEIA------------S-----------------------------K-V-----DR--VYDFALPPLL----------------L--H-ALS------------------------------T---------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------H----VE-----PV--A--------HWT-DI------R---------------------------------------------P---------N-NA------------------------------------------------VT VLDTHD GIG-------VIDI---------------------------GSDQLDRSL-----KG-L------VPDEDVDNLVNTIHANTHG----ESQAATG---------------------------------------------------------------------------------------------AAASN------LD-------------------------------------------------------------LYQVNSTYYS-----AL-G------------------CNDQHYI-A-------------------------------------------ARAVQFFL------P---- GVPQVYYVG  

GH13_18_SPH_CAA30846.1_Streptococcus_mutans                                      -----H---------------------------------------------------------------Y------TI------------QFKIA------------D-----------------------------H-D-----YY--VYDFALPMVT----------------L--Y-SLY------------------------------S---------------------------------------------------------------------------------------------------------------------------------------S----------------------------------------------K----VD-----RL--A--------KWL-KM------S---------------------------------------------P---------M-KQ------------------------------------------------FT TLDTHD GIG-------VVDV---------------------------KDILTDEEI------T-Y------TSNELY-----KVGANVN---------RKYST-------------------------------------------------------------------------------------------AEYNN------LD-------------------------------------------------------------IYQINSTYYS-----AL-G------------------DDDQKYF-L-------------------------------------------ARLIQAFA------P---- GIPQVYYVG  

GH13_18_S6PP_ADL69407.1_Thermoanaerobacterium_thermosaccharolyticum              -----Q---------------------------------------------------------------F------EV------------QYKLA------------E-----------------------------R-G-----FL--IYDFILPFTV----------------L--Y-TLI------------------------------N---------------------------------------------------------------------------------------------------------------------------------------K----------------------------------------------S----NE-----ML--Y--------HYL-KN------R---------------------------------------------P---------I-NQ------------------------------------------------FT MLDCHD GIP-------VKPD---------------------------LDGLIDTKK-----AK-E------VVDICV-----QRGANLS-----LIYGDKY---------------------------------------------------------------------------------------------KSEDG------FD-------------------------------------------------------------VHQINCTYYS-----AL-N------------------CDDDAYL-A-------------------------------------------ARAIQFFT------P---- GIPQVYYVG  

GH13_26_MOTS_AAF17554.1_Saccharolobus_shibatae                                   ----------------------------------------------------------------------------SI-----NEK-----L-R------DD-----W-----------------------------K-V-----DGTTGYDFL---NY----------------VNML---L--------VDGSGEEELTKFYENFIGRK-INIDELIIQSKKLVANQLFKGDIERLSKLLNV--------NYDYLVDFLACMKKYRTYLPFEDINGIRECDKEGKL-----------------KDEKGIMRLQQYMPAIFAKGYEDTTLFIYNRLISLNEVGSDLRRF----------------------------------------------S----LS------------------IE--DF------H-----NF--------------------------NLS--R------VNT---------IS------------------------------------------------MN TLSTHD TKFS------EDVR-ARISVLSEIPKEWEERVKYWHDLLRPNIDKNDEYRFYQTLVGSY-EGFD--NKERIKNHIIKVIREAKVHTTWENPNLEYEKKVLGFIDEVFENSSFRNDFDNFEKKIVYF-------------------------------------------------------------------------------------------------------------------------------G------------------------------------------YMKS-----L-V-------------------------------------------ATTLKFLS------P---- GVPDIYQGT  

GH13_26_MOTS_ALU30387.1_Sulfolobus_acidocaldarius                                ----------------------------------------------------------------------------GF-----QEE-----L-K-------------------------------------------L-NS----DGTTGYDFL---NY----------------SNLL---F--------NF--NQEIMDSIYENFTAEK-ISISESIKKIKAQIIDELFSYEVKRLASQLGI--------SYDILRDYLSCIDVYRTYANQ----IVKECDKTNEIEEAT------------KRNPEAYTKLQQYMPAVYAKAYEDTFLFRYNRLISINEVGSDLRYY----------------------------------------------K----IS------------------PD--QF------H-----VF--------------------------NQK--R------RGK---------IT------------------------------------------------LN ATSTHD TKFS------EDVR-MKISVLSEFPEEWKNKVEEWHSIINPKVSRNDEYRYYQVLVGSFYEGFSNDFKERIKQHMIKSVREAKINTSWRNQNKEYENRVMELVEETFTNKDFIKSFMKFESKIRRI-------------------------------------------------------------------------------------------------------------------------------G------------------------------------------MIKS-----L-S-------------------------------------------LVALKIMS------A---- GIPDFYQGT  

GH13_26_MOTS_BAA11186.1_Rhizobium_sp_M-11                                        ----------------------------------------------------------------------------EP-----GEQ-----L-P------AS-----F-----------------------------E-C-----EGTTGYDAL---AD----------------VDRV---F--------VDPRGQVPLDRLDARLRGGAPADYEDMIRGTKRRITDGILHSEILRLARLVPEQTGIPGEAAADAIAEIIAAFPVYRSYLPEGAEILKEACDLAARRRPELGQTVQLLQPLLLDTDLEISRRFQQTSGMVMAKGVEDTAFFRYNRLGTLTEVGADPTEF----------------------------------------------S----LE------------------PE--EF------H-----VR--------------------------MAR--R------QAE------LP-LS------------------------------------------------MT TLSTHD TKRS------EDTR-ARISVIAEVAPEWEKALDRLNTL-APLPDGPLSTLLWQAIAGAW-----PASRERLQSYALKAAREAGNSTSWTDPDPAFEEALSAVVDSAFDNPEVRAELEALVGLLAPH-------------------------------------------------------------------------------------------------------------------------------G------------------------------------------ASNS-----L-A-------------------------------------------AKLVQLTM------P---- GVPDVYQGT  

GH13_33_HYPO_ABS05210.1_Kineococcus_radiotolerans                                -----I---------------------------------------------------------------E----------------------D-IRD---TSEV---------------------------------G-A-----DL--SYDFITRPGC----------------Q--H-AVA------------------------------T---------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------D----TE-----FL--R--------LCL-RE------A-----LS--------------------------L----G------V---DP----A-SL------------------------------------------------VH ALQNHD ELT-------YELVHWATRH-----------------------------------------------AEDEYDY-------------------------------------------------------------------------------------------------------------------HGARIT----GGA-LAERIRADLVEKLTGENGPYNLVFTTNGIACTSASVIAASRGHRDLAELTGE----------------------DV-EQI-------------K-RA-----H-L-------------------------------------------LMAMFNAWQ-----P---- GVFAMSGWD  

GH13_33_HYPO_ABG96354.1_Rhodococcus_jostii                                       -----I---------------------------------------------------------------D----------------------D-IKA---MGTT---------------------------------G-A-----DL--SYDFINRPAY----------------H--H-ALV------------------------------M---------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------N----TE-----FL--R--------LTM-NL------A-----RD--------------------------H----G------V---DA----A-SL------------------------------------------------VH ALQNHD ELT-------FELVHFATLH-----------------------------------------------KDDEFAY-------------------------------------------------------------------------------------------------------------------GGESIK----GSD-LGDRIRKDLCERLTGRWAPYNRTFTTNGIACTTASVITAALGIRDLDRMDAA----------------------DI-DTV-------------K-QA-----H-L-------------------------------------------LLAMFNALQ-----P---- GVFALSGWD  

GH13_33_TSY_AAF26837.1_Pseudomonas_stutzeri                                      -----I---------------------------------------------------------------D----------------------D-IAA---MSHG---------------------------------G-A-----DL--SYDFITRPAY----------------H--H-ALL------------------------------T---------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------D----TE-----FL--R--------MML-RE------V-----HA--------------------------F----G------I---DP----A-SL------------------------------------------------IH ALQNHD ELT-------LELVHFWTLH-----------------------------------------------AYDHYHY-------------------------------------------------------------------------------------------------------------------KGQTLP----GGH-LREHIREEMYERLTGEHAPYNLKFVTNGVSCTTASVIAAALNIRDLDAIGPA----------------------EV-EQI-------------Q-RL-----H-I-------------------------------------------LLVMFNAMQ-----P---- GVFALSGWD  

GH13_34_4F2hc_AAA52497.1_Homo_sapiens_isoform_1                                  -----D---------------------------------------------------------------L------QQ-----ILS----LLE-S------------------------------------------N-K-----DL--LLTSSYLSDS----------------G--S--TG------------------------------E--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------H-----TK--S--------LV--TQ------Y-----LN--------------------------A--T-G------N---------R-WC------------------------------------------------SW SLSQAR LLT--------SF------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------LP----------------------------------------------------A------------------------------------------------QLLR-L-------------------------------------------YQLMLFTL------P---- GTPVFSYGD  

GH13_34_4F2hc_CAA32490.1_Mus_musculus                                            -----D---------------------------------------------------------------L------QQ-----IVN----ILE-S--------------------------------------------S-----DL--LLTSSYLSNS----------------T--F--TG------------------------------E--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------R-----TE--S--------LV--TR------F-----LN--------------------------A--T-G------S---------Q-WC------------------------------------------------SW SVSQAG LLA--------DF------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------IP----------------------------------------------------DH------------------------------------------------LLR-L-------------------------------------------YQLLLFTL------P---- GTPVFSYGD  

GH13_34_4F2hc_ACI33885.1_Salmo_salar                                             -----D---------------------------------------------------------------S------SA-----VSQ----LLN-T-------S----------------------------------G-V-----DL--IL-SDVLNKA----------------N--S--GI------------------------------E--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------R-----AK--S--------I---HD------L-----VS--------------------------T--QKQ------S---SL----A-WG------------------------------------------------LG GTSGNH LAS--------VV------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------EK----------------------------------------------------PE------------------------------------------------LVR-L-------------------------------------------YQLMLFTL------P---- GTPVFNYGD  

GH13_31_OGLU_CAA37583.1_Bacillus_cereus                                          -----V---------------------------------------------------------------T------TE-----EAKL---YT--GEE----------R----------K------------------E-L-----QM--VFQFEHMDLDSG---------EG-GKW--D--VK------------------------------P---------------------------------------------------------------------------------------------------------------------------------------C----------------------------------------------S----LL-----TL--K--------ENL-TK------W-----QK--------------------------A----L------E----H----TGWN------------------------------------------------SL YWNNHD QPR-------VVSR-----------------------------------------------------F-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G-----NDG-------------------MY-RIES-A-------------------------------------------KMLATVLHM-----MK--- GTPYIYQGE  

GH13_31_SIM_ABC33903.1_Pseudomonas_mesoacidophila                                -----A---------------------------------------------------------------P------LN-----QVPL---FI--DSR----------R----------K------------------E-L-----DM--AFTFDLIRYDRA---------L--DRW--H--TI------------------------------P---------------------------------------------------------------------------------------------------------------------------------------R----------------------------------------------T----LA-----DF--R--------QTI-DK------V------D--------------------------A----I------A---GE----YGWN------------------------------------------------TF FLGNHD NPR-------AVSH-----------------------------------------------------F-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G-----DDRP------------------QW-REAS-A-------------------------------------------KALATVTLT-----QR--- GTPFIFQGD  

GH13_31_DGLU_BAE79634.1_Streptococcus_mutans                                     -----A---------------------------------------------------------------T------PE-----IAKQ---YS--NPV----------N----------H------------------E-L-----SM--VFQFEHIGLQHKP--------EA-PKW--D-YVK------------------------------E---------------------------------------------------------------------------------------------------------------------------------------L----------------------------------------------N----VP-----AL--K--------TIF-NK------W-----QT--------------------------E----L------E---LG----QGWN------------------------------------------------SL FWNNHD LPR-------VLSI-----------------------------------------------------W-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G-----NTG-------------------KY-REKS-A-------------------------------------------KALAILLHL-----MR--- GTPYIYQGE  

GH13_40_AGLU_CAB46746.1_Kluyveromyces_lactis                                     -----G---------------------------------------------------------------T------HD-----V-CKA--YT--SAK----------D----------Q------------------E-I-----TQ--LFEFEHVSVGRK---------PG--NV--G--VV------------------------------N---------------------------------------------------------------------------------------------------------------------------------------F----------------------------------------------K----LS-----EF--K--------DGI-AA------R-----FQ--F-----------------------I----D------K----T----DSWS------------------------------------------------TV YIENHD QPR-------SVTR-----------------------------------------------------F-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G-----DDSP------------------EY-REIS-A-------------------------------------------KLLALLETS-----LT--- GTLYVYQGQ  

GH13_40_AGLU_ADK27710.1_Saccharomyces_cerevisiae                                 -----A---------------------------------------------------------------S------DE-----TKRL---YT--SAS----------R----------H------------------E-L-----SE--LFNFSHTDVGTS---------PL-FRY--N--LV------------------------------P---------------------------------------------------------------------------------------------------------------------------------------F----------------------------------------------E----LK-----DW--K--------IAL-AE------L-----FR--Y-----------------------I----N------G----T----DCWS------------------------------------------------TI YLENHD QPR-------SITR-----------------------------------------------------F-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G-----DDSP------------------KN-RVIS-G-------------------------------------------KLLSVLLSA-----LT--- GTLYVYQGQ  

GH13_40_AGLU_AAF69018.2_Pichia_angusta                                           -----C---------------------------------------------------------------S------KA-----DALK---YV--SAK----------E----------K------------------E-M-----NM--MFLFDTVDVGSD---------KS-DRF--R--YK------------------------------G---------------------------------------------------------------------------------------------------------------------------------------F----------------------------------------------T----LT-----DF--K--------DAI-IN------Q-----SN--F----------------------------FDDETGEL----N----DAWS------------------------------------------------TV FIENHD QPR-------CVTR-----------------------------------------------------F-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G-----NTSN------------------KLFWSRS-A-------------------------------------------KMLALLQTT-----LT--- GTLFVYQGQ  

GH13_29_T6PH_AAV42863.1_Lactobacillus_acidophilus                                -----T---------------------------------------------------------------T------IA-----NSIE---YSK-PSE---------------------H------------------E-L-----SM--V-TFHHLKVDYQ---------DG-EKW--S--KM------------------------------P---------------------------------------------------------------------------------------------------------------------------------------F----------------------------------------------D----FM-----KL--K--------ELF-TE------W-----QEK-------------------------M----D------Q----G----DGWN------------------------------------------------AL FWDNHD QPW-------ALTR-----------------------------------------------------F-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G-----DTG-------------------KY-RGKS-A-------------------------------------------EMLATATHL-----MR--- GTPYIYMGE  

GH13_29_T6PH_AAU22384.1_Bacillus_licheniformis                                   -----T---------------------------------------------------------------T------IA-----D-CIR--YTN-PES---------------------R------------------E-L-----DM--VFNFHHLKADYP---------NG-EKW--A--LA------------------------------D---------------------------------------------------------------------------------------------------------------------------------------F----------------------------------------------D----FL-----KL--K--------KIL-SE------W-----QTE-------------------------M----N------K----G----GGWN------------------------------------------------AL FWCNHD QPR-------IVSR-----------------------------------------------------Y-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G-----DDG-------------------KY-RKKS-A-------------------------------------------KMLATAIHM-----LQ--- GTPYIYQGE  

GH13_29_T6PH_BAB38639.1_Escherichia_coli                                         -----T---------------------------------------------------------------S------LE-----H-CQR--YAA-LTG---------------------S------------------E-L-----SM--TFNFHHLKVDYP---------GG-EKW--T--LA------------------------------K---------------------------------------------------------------------------------------------------------------------------------------P----------------------------------------------D----FV-----AL--K--------TLF-RH------W-----QQG-------------------------M----H------N---------VALN------------------------------------------------AL FWCNHD QPR-------IVSR-----------------------------------------------------F-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G-----DEG-------------------EY-RVPA-A-------------------------------------------KMLAMVLHG-----MQ--- GTPYIYQGE  

GH13_30_AGLU_BAF39233.1_Bifidobacterium_adolescentis                             -----R----------------------------------------------------------------------PS-----RQHL---YA---------------S----------P------------------DDL-------GQIFNFEFAKKDWI-----------------R-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D-----------DM--H--------LAI-EE------G-----LE--------------------------S----A------E----R----SGSTA-----------------------------------------------TW VMSNHD VVR-------HATR-----------------------------------------------------Y-ALPQV-----PTGEYHRLPL-------------------------------------------------------------------------------------------------------------DWL-------------------------------------------------------------LRDGTTYR-E-------------------------------DRA-L---------------------------------GTKRA-----RAAIMMEMA-----LP--- GSAYVYQGE  

GH13_30_AGLU_AAZ54871.1_Thermobifida_fusca                                       -----E---------------------------------------------------------------N------AE-----RV-AR--YL---------------R----------P------------------DEL-------HQAFNFEYLTADWD-----------------A-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------A-----------TL--R--------AVV-DR------S-----LA--------------------------A----N------N----A----VGAPT-----------------------------------------------TW VLSNHD VTR-------HVTR-----------------------------------------------------F-GGG----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------AQ-----------------------------------GLARA-----RAALLLMLA-----LP--- GSVYLYQGE  

GH13_30_AGLU_BAI67603.1_Arthrobacter_globiformis                                 -----P---------------------------------------------------------------S------PD-----RL-AD--YL---------------R----------P------------------DEL-------HNAFSFDLLVQPWN-----------------A-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------D-----------RF--R--------KAI-ET------G-----L--------------------------------A------V----G----RGWP------------------------------------------------AW TLANHD VHR-------AVTR-----------------------------------------------------Y-GQEQ------PLDE--ALPT-------------------------------------------------------------------------------------------------------------DMI-------------------------------------------------------------AAARRRGP-A-------------------------------DLD-R---------------------------------GLRRA-----RAAAALALA-----LP--- GSMYLYQGE  

GH13_23_OGLU_BAB18518.1_Bacillus_flavocaldarius                                  -----P---------------------------------------------------------------L------PR-----LVR----YY---------AA----------------------------------G-C-----HL--PFNFSLVTEGLS------------D-W--R------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PE-----NL--A--------RIV-ET------Y-----EG--------------------------L----L------S----R----WDWP------------------------------------------------NW VLGNHD QPR-------LASR-----------------------------------------------------L-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G-------------------------------EPQ-A-------------------------------------------RVAAMLLFT-----LR--- GTPTWYYGD  

GH13_23_AGLU_BAL49684.1_Halomonas_sp_H11                                         -----D---------------------------------------------------------------N------PL-----ERMAE--YT---------AG----------------------------------G-D-----KLHMAYTFDLLNMPHS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------AS-----YL--R--------EVI-ER------F-----QR--------------------------L-----------A----G----DAWP------------------------------------------------CW ATSNHD VVR-------SATR-----------------------------------------------------W-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G-------------------------------ADE-D---------------------------------PHAYP-----KVMLAVLFS-----LR--- GSVCLYQGE  

GH13_23_AGST_BAC87873.1_Xanthomonas_campestris                                   -----E---------------------------------------------------------------D------SL-----ATTAE--YT---------AQ----------------------------------G-------RLHMGYSFELLVQDYS------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------AA-----YI--R--------DTV-SR------L-----EA--------------------------T-----------M----L----EGWP------------------------------------------------CW AISNHD VVR-------AVTR-----------------------------------------------------W-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G-------------------------------GAQ-A---------------------------------TPAFA-----RMVVALLCS-----LR--- GSICLYQGE  

GH13_17_AGLU_CAA60857.1_Anopheles_gambiae                                        -----P---------------------------------------------------------------L------LN-----IIR----LFG-NEV---SEG------------------------------------A-----HI--PFNFEVLSN-----------------------TF------------------------------K---------------------------------------------------------------------------------------------------------------------------------------DT---------------------------------------------T----GQ-----QF--Y--------DNI-KR------W-----LD--------------------------V----V------P---EN----R-FS------------------------------------------------NW VLGNHD NKR-------VSSR-----------------------------------------------------L-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G-----VA-R------------------A-----D-L-------------------------------------------YQIALNVL------P---- GVAVTYNGD  

GH13_17_SUH_BAP18683.1_Bombyx_mori                                               -----N---------------------------------------------------------------V------SM-----TML----YYG-NED-----GA------------I-G--------------------A-----HF--PFNFDFITD-----------------------LS------------------------------S---------------------------------------------------------------------------------------------------------------------------------------KS---------------------------------------------N----AR-----DF--V--------YII-LR------W-----LT--------------------------Y----M------P---YG----G-IP------------------------------------------------NW VFGNHD NNR-------MPTR-----------------------------------------------------F-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------R-----HD-M------------------V-----D-G-------------------------------------------LNIINMLL------P---- GVAVTYQGE  

GH13_17_AGLU_BAA11466.1_Apis_mellifera                                           -----N---------------------------------------------------------------L------SM-----TMK----YYD--------YG------------------------------------A-----DF--PFNFAFIKN-----------------------VS------------------------------R---------------------------------------------------------------------------------------------------------------------------------------DS---------------------------------------------N----SS-----DF--K--------KLV-DN------W-----MT--------------------------Y----M------P---PS----G-IP------------------------------------------------NW VPGNHD QLR-------LVSR-----------------------------------------------------F-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G-----EE-K------------------A-----R-M-------------------------------------------ITTMSLLL------P---- GVAVNYYGD  

GH13_35_rBAT_AAA35500.1_Homo_sapiens_isoform_A                                   -----E--------------------------------------------------------------SI------DR-----TVM----YYG-L-P----------FIQ---------------------------E-A-----DF--PFNNYLSMLD----------------T--V--SG------------------------------N--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------S-----VY--E--------VI--TS------W-----ME--------------------------N----M------P---EG----K-WP------------------------------------------------NW MIGGPD SSR-------LTSRL----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------GN----------------------------------------------------QY-------------------------------------------------VN-V-------------------------------------------MNMLLFTL------P---- GTPITYYGE  

GH13_35_rBAT_KAG5211578.1_Ovis_aries                                             -----E--------------------------------------------------------------SI------TE-----TMV----YYG-L-P----------FIQ---------------------------E-A-----DF--PFNSYLSKLD----------------K--P--SG------------------------------N--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------S-----VS--E--------VI--TS------W-----LE--------------------------N----M------P---EG----K-WP------------------------------------------------NW MTGGPD NVR-------LTSRL----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------GE----------------------------------------------------KY-------------------------------------------------VN-I-------------------------------------------MNMLVFTL------P---- GTPITYYGE  

GH13_35_rBAT_ACN11390.1_Salmo_salar                                              -----E--------------------------------------------------------------ET------DK-----TMM----YYG-T-P----------HVK---------------------------E-S-----DF--PFNFYLMDLP----------------T-NL--TG------------------------------T--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------G-----AQ--G--------LV--NL------W-----MA--------------------------N----M------P---VG----K-WP------------------------------------------------NW VVGNHD KPR-------ISSSV----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------GQ----------------------------------------------------EY-------------------------------------------------IK-V-------------------------------------------INMLLLTL------P---- GTPTTYYGE  

GH13_4_AMS_ABF44874.1_Deinococcus_geothermalis                                   -----A---------------------------------------------------------------P------AD-----LIH----YLG-TRA---HHGK---------------------------------V-S-----DM--AYHNSLMVQL----------------W--S-SLA------------------------------S---------------------------------------------------------------------------------------------------------------------------------------R----------------------------------------------N----TR-----LF--E--------EAL-RA------F-----PP--------------------------K-----------P---TS----T-TW------------------------------------------------GL YVRCHD DIG-------WAIS-----------------------------------------------------DEDAARAGLNGAAHRHFLS------DFYSGQFPGS---FA---------------------------------------------------------------------------------RGLVFQYNPVNGD----------------------------------------------------RRISGSAASLAGLEAAL-ETGDPGRI-E------------------DAVRRLL-L-------------------------------------------LHTVILGF------G---- GVPLLYMGD  

GH13_4_SUH_AAM42629.1_Xanthomonas_campestris                                     -----P---------------------------------------------------------------M------AE-----LPP----YFG-SGV---QRGH---------------------------------E-C-----HL--AYHSTLMAAG----------------W--S-ALA------------------------------L---------------------------------------------------------------------------------------------------------------------------------------Q----------------------------------------------R----GD-----IL--Q--------DVI-AH------S-----PP--------------------------L-----------P---PN----C-AW------------------------------------------------LS YVRCHD DIG-------WNVL-----------------------------------------------------QHEAAGTAAQPPFSLREVA------QFYANAVPGS---YA---------------------------------------------------------------------------------RGESFQ---SSGDGV--------------------------------------------------HGTNGMSAALVGVQAAH-EHADAAAA-A------------------RAVDRLV-L-------------------------------------------LYAVSLAM------P---- GVPLIYMGD  

GH13_4_AMS_AAT15258.1_Neisseria_polysaccharea                                    -----H---------------------------------------------------------------P------DQ-----VVQ----YIG-QDE------------------------------------------C-----QI--GYNPLQMALL----------------W--N-TLA------------------------------T---------------------------------------------------------------------------------------------------------------------------------------R----------------------------------------------E----VN-----LL--H--------QAL-TY------R-----HN--------------------------L-----------P---EH----T-AW------------------------------------------------VN YVRSHD DIG-------WTFA-----------------------------------------------------DEDAAYLGISGYDHRQFLN------RFFVNRFDGS---FA---------------------------------------------------------------------------------RGVPFQYNPSTGD----------------------------------------------------CRVSGTAAALVGLAQD-----D-----P------------------HAVDRIK-L-------------------------------------------LYSIALST------G---- GLPLIYLGD  

GH13_16_TSY_ABK71531.1_Mycolicibacterium_smegmatis                               -----W---------------------------------------------------------------P------AD-----VVA----YFG-DPD---TGGD---------------------------------E-C-----HM--AFHFPLMPRI----------------F--M-AVR------------------------------R---------------------------------------------------------------------------------------------------------------------------------------E----------------------------------------------S----RF-----PI--S--------EIL-AQ------T-----PP--------------------------I-----------P---DT----A-QW------------------------------------------------GI FLRNHD ELT-------LEMV-----------------------------------------------------TDEERDY----------MY------AEY-----------A---------------------------------------------------------------------------------KDPRMKA-------------------------------------------------------------------NVGIRRRLAP-----LL-E------------------NDRNQIE-L-------------------------------------------FTALLLSL------P---- GSPVLYYGD  

GH13_16_TSY_AAT42654.1_Picrophilus_torridus                                      -----W---------------------------------------------------------------P------TE-----TKA----YFG-N-------GD---------------------------------E-F-----HM--AFNFPLMPRI----------------F--I-ALA------------------------------R---------------------------------------------------------------------------------------------------------------------------------------S----------------------------------------------D----YY-----PI--M--------DII-KQ------T-----LP--------------------------I-----------P---DN----C-DW------------------------------------------------CI FLRNHD ELT-------LEMV-----------------------------------------------------TDSERDI----------MY------REY-----------A---------------------------------------------------------------------------------KIPKMRL-------------------------------------------------------------------NLGIRRRLAP-----LA-D------------------NDINTIE-L-------------------------------------------LNALIFSL------P---- GTPIIYYGD  

GH13_16_TSY_AAF11586.1_Deinococcus_radiodurans                                   -----W---------------------------------------------------------------P------EE-----VVE----YFG-TEA-----EP---------------------------------E-F-----HM--CFNFPVMPRL----------------Y--M-SLK------------------------------R---------------------------------------------------------------------------------------------------------------------------------------E----------------------------------------------D----TS-----SI--R--------EIM-GR------L-----PK--------------------------I-----------P---SF----G-QW------------------------------------------------CT FLRNHD ELT-------LEMV-----------------------------------------------------TDDERAF----------MY------AAY-----------A---------------------------------------------------------------------------------PDARMKI-------------------------------------------------------------------NVGIRRRLAP-----LL-D------------------NDRRRIE-L-------------------------------------------LNTVLLAL------P---- GSPILYYGD  

GH13_44_AGLU_RFT33048.1_Bifidobacteriaceae_bacterium_NR017                       -----P---------------------------------------------------------------R------QA-----LTAG---FD--MDF----------Y--------L-N-----------------W-RW-----DG--NPNGYARLARDVDNALDGNPEHDHSYF--N-AHG------------------------------G---------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------S----IC-----PF--L--------DDY-CP------Q-----YE--------------------------S----T------H---SQ----G-YF------------------------------------------------SF ITCNHD TPR-------LAPR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------LG--------------------DR---E------------------------------------RRV------AFGMILTM------P---- GVPFVYYGD  

GH13_44_HYPO_ADB14357.1_Gardnerella_vaginalis                                    -----P---------------------------------------------------------------R------QA-----LTAG---FD--MDF----------Y--------L-N-----------------W-RW-----DG--NPNGYARLLRDVDNALDNNSERDHSYF--N-AHG------------------------------G---------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------S----IC-----PF--L--------DDY-CP------Q-----YE--------------------------S----T------C---NQ----G-YF------------------------------------------------SF ITCNHD TPR-------LAPR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------LD--------------------DR---E------------------------------------RRV------AFGMILTM------P---- GVPFVYYGD  

GH13_44_HYPO_CBK63352.1_Alistipes_shahii                                         -----P---------------------------------------------------------------G------EA-----IPAG---FH--VDL----------I--------I-H-----------------N-------------GAGYDMYSPLVCN-TDDKNRPTVCYF--D-RAG------------------------------E---------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------Q----IR-----SF--V--------DRY-TK------E-----RH--------------------------A----T------R---EQ----G-YL------------------------------------------------SM PTCSHD IWR-------LNRN----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------QRNTPE-E----------------------------------LKV------TMTFFLLM------P---- WIPTVYYGE  

GH13_36_AAMY_AAB42174.1_Bacteroides_thetaiotaomicron                             -----E---------------------------------------------------------------Y------DK-----VAP----YYK--------------------------------------------G-L-----PA--LFEFSFWYRL----------------E--W-GIN------------------------------N---------------------------------------------------------------------------------------------------------------------------------------S----------------------------------------------TGCYFAK-----DI--L--------SYQ-QK------Y-----AN--------------------------Y-----------R---SD----Y-IE------------------------------------------------AT KLSNHD EDR--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------TSS-----KL-G------------------KSADKCK-L-------------------------------------------AAAVLLTS------A---- GHPYIYYGE  

GH13_36_AAMY_CAA34072.1_Dictyoglomus_thermophilum_AmyC                           -----N---------------------------------------------------------------E------YK-----IAE----YYK--------------------------------------------G-L-----PS--NFNFPLSDKI----------------M--N-SVA------------------------------N---------------------------------------------------------------------------------------------------------------------------------------Q----------------------------------------------KDLGIIE-----FL--E--------FER-EL------F-----GE--------------------------N-----------N---TD----F-AD------------------------------------------------AI FLRNHD QVR--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------VRT-----FF-G------------------GSIDKSI-L-------------------------------------------AGSIYLTL------P---- GIPFIYYGE  

GH13_36_AAMY_ACL70223.1_Halothermothrix_orenii_AmyA                              -----I---------------------------------------------------------------S------ET-----VAP----YFK-Y------------------------------------------G-F-----DS--TFNFKLAEAV----------------I--A-TAK------------------------------A---------------------------------------------------------------------------------------------------------------------------------------G----------------------------------------------FPFGFNK------------------KAK-HI------Y-----GV--Y-----DREV--------------G-----------F---GN----Y-ID------------------------------------------------AP FLTNHD QNR--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ILD-----QL-G------------------QDRNKAR-V-------------------------------------------AASIYLTL------P---- GNPFIYYGE  

 

 

 



 

19 

Figure S2. Evolutionary tree of the main α-amylase family GH13. The tree covers 488 sequences with a focus on the 

two novel closely related subfamilies GH13_48 and GH13_49 represented by the maltogenic amylase from T. 

neapolitana and the α-amylase from H. japonica, respectively (for details, see Table S1). The tree is based on the 

alignment (Fig. S1). The labels of protein sources consist of the GenBank accession number and the name of the 

organism. In case of experimentally characterized enzymes, their abbreviation is also used (Table S1). Characterized 

members of the two novel subfamilies are labelled by an asterisk. The same tree in a simplified version without the 

leaves, i.e. without sequence description, is presented in Figure 1. 
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Figure S3. Sequence alignment of a reduced sample of 38 full-length sequences with a focus on the two novel 

subfamilies GH13_48 and GH13_49. Seven well-established CSRs of the family GH13 are boxed with black frames. 

The catalytic residues – aspartic acid, glutamic acid and aspartic acid – are located in CSR-II, CSR-III and CSR-IV, 

respectively. Identical and similar positions are signified, respectively, by asterisks and dots/semicolons under the 

alignment blocks. The colour code for the selected residues: W – yellow; F, Y – blue; V, L, I – green; D, E – red; R, K – 

cyan; H – brown; C – magenta; G, P – black. The labels of protein sources consist of the GenBank accession number 

and the name of the organism. In case of experimentally characterized enzymes, their abbreviation is also used (Table 

S1). The sequence order in the alignment (starting from the top) reflects their order in the evolutionary tree (Fig. 2) in 

the anticlockwise manner (starting from the first sequence in the red cluster). 
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PTD14489.1_HYPO_Flavobacterium_columnare                        ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MKKIVVYLGILFLLTACNQEAQKIIVPRER--------------------------------------------------------------------------------------------------------------------------------------- 

TYP72210.1_HYPO_Aquimarina_intermedia                           --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MRILTTTLILGMIALLSCGKAAKEKEIEPAKKQSENQL-------------------------------------------------------------------------------------------------------------------------------- 

MCL4143760.1_HYPO_Idotea_baltica                                ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

RST30244.1_HYPO_Sphingomonas_ginkgonis                          -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MKSLLSAALALALAAPAAAQPAAAPL--------------------------------------------------------------------------------------------------------------------------------------------- 

WP_258201581.1_HYPO_Paenibacillus_endoradicis                   -------------------------------------------------------------------------------------------------------------------------------------------------------MRREWNKVIAQVVMCCMIITTLSGITGSTITYAEEIS-------------------------------------EIQVVANYIPENTLRVY--FLMVNRVTGDKEGHEMSVVLASPEINEIWVKEDSSEVYLWEPVVLPENTIRVHYERADQNY------------------------------------------------------------------------------------------------------------------- 

RHD66178.1_HYPO_Bacteroides_xylanisolvens                       ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MNTIKIFTLLLFSLLILSSCNDEDEYTWTDIP---------------------------------------------------------------------------------------------------------------------------------------- 

BCM92162.1_HYPO_Abditibacteriota_bacterium                      ------------------------------------------------------------------------------------------------------------------------------------------------------MKVRKPPVPRRIGQWASLCLISGVLIAPSYAQGVPLAQ-------------------------------------ETQKATANHQFVFKAPQ--VPLDETDRVNDNSVLVVVPPDYATPASPNDGQIAASALWHPHSPR-----ELNYDEGKITLSLRARPY------------------------------------------------------------------------------------------------------------ 

CAG0933593.1_HYPO_Planctomycetaceae_bacterium                   ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------VL--LCMGGLVMSTAQPKSLRISLDGTWLFAADPTHAGVTQQWYRPDVDRTAWQNVQTPDFWEAYP------------------------------------------------------------------------------------------------------------------ 

WP_233771144.1_HYPO_Fulvivirga_ligni                            ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MKIFSHFNQLKLMKLALQLLVLLCFSFTAKAQDPPQYG------------------------------------------------------------------------------------------------------------------------------------------ 

QYD13596.1_MGA_Uncultured_bacterium                             ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MKKYLLPILCLLAVACGGNGK------------------------------------------------------------------------------------------------------------------------------------------------ 

AHC16151.1_HYPO_Salinispira_pacifica                            ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------FTRRTIPGCRPSPTALLYSVLLAAVLLIFSGCATSLPPAAEGSRPSDVVQ---------------------------------------------------------------------------------------------------------------------------------- 

KAF6232848.1_HYPO_Letharia_columbiana                           ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PS--WILQDCQSGRYLLNAIDTTMCLNVAYESKAEGASLQQWSCNGGASEMWTLVPTSNGA----------------------------------------------------------------------------------------------------------------------- 

WP_175058779.1_HYPO_Thermococcus_sp_2319x1                      ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

WP_048148786.1_HYPO_Palaeococcus_ferrophilus                    ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

ADN97370.1_MGA_Lactoplantibacillus_plantarum                    ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

APG72266.1_HYPO_Lactobacillus_delbrueckii                       ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

KAH3743471.1_HYPO_Pelomyxa_schiedti                             ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

CAF1102446.1_HYPO_Didymodactylos_carnosus                       ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

AAD36717.1_MGA_Thermotoga_maritima                              ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

ACF75909.1_MGA_Thermotoga_neapolitana                           ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

MDQ0291296.1_HYPO_Oligosphaera_ethanolica                       -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MRYKPTYASVRDPLVD------------------------------------------------------------------------------------------------------------------------------------------- 

MZP29388.1_HYPO_Heliobacterium_undosum                          ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

GH13_38_ABQ05620.1_HYPO_Flavobacterium_johnsoniae               --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MLFSACKTKDLKMS-------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_38_ABD79820.1_AGLU_Saccharophagus_degradans                ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MKRIIALCLLACWVCSCSQPEVNA--------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_38_ALJ62728.1_AGLU_Bacteroides_cellulosilyticus            ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

MDG5757732.1_HYPO_Natronococcus_sp_A-GB1                        -----------------------------------------------------------------------------------------------------------------------------------------------------MTSR--RSGFPRRTVLGGLAGFGALSVAGSGVTALEDDQFVPDTEFTPTVER------------------------SRHPGHPRFVSVGETFE--WSIASRPDGSDAELTFASPSDENDEDRYDEGRDN--VAEFEADTPGTYALELEDETGE-VHELTIHAFPE--------------------------------------------------------------S-----------------------------------------DG 

WP_138006871.1_HYPO_Halalkalirubrum_salinum                     -----------------------------------------------------------------------------------------------------------------------------------------------------MSDRPHTPTASRRAVLGGLAGIGLLSVAPTGAAA---DRLAARRQVTDVGAA------------------------SHHPGEPRFVHVGETFS--WRIVDRPDGSDAEITYAS-SLFDDQPRYDAGRDN--VGEFEADVPGRYTIELEAPDG--THEWTIHAFPE-----------------------------------------------------------VDDS-----------------------------------------EG 

WP_254279402.1_HYPO_Halomicroarcula_marina                      --------------------------------------------------------------------------------------------------------------------------------------------------------------MRRREFLAGTAGVGAMALAGTGAGAGVP---------------------------------------NEHPGPPRFLTVGEAYS--WSLASKPAGSTATIDAGT------DAAWGDPDNADDVIEFAPDVAGEYRLQLQVDGGATTYEQLVRAFP------------------------------------------------------------TPSD-----------------------------------------GS 

SNZ15029.1_HYPO_Natronoarchaeum_philippinense                   --------------------------------------------------------------------------------------------------------------------------------------------------------------MRR---STHVATLDSLVDVPIADGG---------RRRPDADEATVDDATP-----------------SSHPGPPQFVAVNETYS--WSVVDAPADSEATV----------------GDDP--IVGFDPDVPGEYTLALDADDG--RHELTVRVFP------------------------------------------------------------PENE-----------------------------------------DD 

QCC50471.1_HYPO_Halapricum_salinum                              ------------------------------------------------------------------------------------------------------------------------------------------------MGQSGNDDVPEWVTRRRLLAATGFAGIGALAGC-TGDGGDGTDTPTSTTDGPADGTTTTTTSVPPGELLGPADLPEADIRSSHHPGPPRFTSVGATYS--WSVADSPSGSSAGT----------------GDTP--VIHFEPDVPGEYTLELDAPDG--THELTVRAFP------------------------------------------------------------EESQ-----------------------------------------DD 

QIB80089.1_AAMY_Haloferax_alexandrinus                          ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAVGESYS--WRVRSAPVASSLEL----------------DEDT-AVVQFTPDAAGQYVVELDAPDV--TYTLTVRVFPGSYLPAGSVRSGA-SGMSGMSGYSGQSGSARPTG-----------FSGGASGSGSAIG-DADRG-----------------------------------------RG 

QSG15657.1_HYPO_Halapricum_desulfuricans                        ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAVGETYN--WSITDAPAASSVVL----------------GDES--ITYLTPDEPGTYTVELDAPDT--THELTVRVYPGDKSVTHQPGSGGYSGQSGYSGYSGVSGGSGGSG-----------VSGGQSGSGAGSGLSRDVG-----------------------------------------ER 

BAM75337.1_AAMY_Haloarcula_japonica                             ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MHHPGPPRFVATGDEYT--WRLTQAPAQSTVSL----------------GDDP--VEHFVPDAPGRYVVRLTAPDG--EHDLTVRAFPGTLESSGTHTSGRSGGHSG-----GVSGGRSGPG-----------RSGSGEYTQAGDG--SDGG-----------------------------------------GG 

MXR40679.1_HYPO_Halobaculum_saliterrae                          --------------------------------------------------------------------------------------------------------------------------------------------------------------------------MTEHADSAARDGGGPSPAPDDP---------------------------------THHPGPPRTTSVGESFS--WVIVDAPADSDASLDPAD------TSGQAAGDSA--VTHFAPDVPGTYRVELTAPDG--AHEQTVRAYPDERADA--------TLRVGKGDFDAPTARVTPDR-----------VSVAGPFNDWNVAEIRPYD-----------------------------------------DG 

APF20939.1_HYPO_Caldithrix_abyssi                               --------------------------------------------------------------MQRLSQIILFLLLLISLTLVILKQQISPPVKWTFIFDNSAKKYDIREIAVVGDFSDWQKWYY-LKNDGSGKWQITIPLKEGWHLYRFVINNALWVKDPMVKAYDGPYSNSKIFVSSRPIPKIEKTTPATGSWLYFAVDSLRFYFNQSLDKI-LQNFDVEIYIDSTRMEYDKKQKNMLALN--AGMSFDPDFEPLVRYEWRQV---AGKKVKLMEAETPFATFKANKAGRYKFRLMVRDSAGAQVSDETEVIVLPAPKKRVLFSVQFNDGL-------KPQKVSLVGEFNNWKADVHKMQWNQETQKWQIAIE---------------------------------------------- 

OQX94954.1_HYPO_candidate_division_KSB1_bacterium_4572_119      --------------------------------------------------------------MRKL--FLIYITFILSNSTLFAGQN----VEFKLVTSEATK-----SVHVAGDFNNWSKTSHPLFKSSSGLWKTSIELEPGEYEYRFLVNGSMWIKDPKNPHWRGEHSNSILWVKSPQSPEILNLKPETGSILKTADVRISATYRSGLGQSELDSKNTAVLLNGQKIPFTFNQKLNRVLN--SGVCYDPDNEPIAQYNWKLIDKPQSSQSSLKNKNLPFPNFVPDKVGRYLFTLQISDGTLKSKPDTVDVYAFVKREYPVKF--ELSDSLFFSIYETSIESVSVAGEFNRWSATDNPLFDYDRDGNWAAWLN---------------------------------------------- 

UCE20242.1_HYPO_Gemmatimonadota_bacterium                       MEKFLKTTRRGVFVLVVLLVSASGGRGQVSWWEPESPNPGDLLTIYYNDIPGTLPDDGTGVKLHWGINETAHGAWQKAPESMWPEGTVPHSDNLAVQSPMTKTNPGLWRISIQTESETQTLHYVVTNGTQWDNNNNANWDIQLVEQPEQLAADVEFVLDTRSAQFGYSPSLINTANLAGTFNSWSRYSDTMNGPDESGVYTMTKILEEGYYEYKFVINHEEWFSDPDNPKTNPSEYNNSIYDPFWSVLSGSVSDLSPGDHLLTFDVSDNEGRAAPRKTSVFGVYPSESGYHYLDSYGDDAGTGTYTYPEGVPDGSADLLSMHIRLTGAEDSLHFRIGLADITEYTALSFILTNSIDAGLVGDIISTELSHLEWTGVGIYVPIVSPESPHCDGEMHNILYTTRDPLIGDLRVSMPPGAVAS 

GBE26813.1_HYPO_bacterium_BMS3Bbin03                            ---------------------------------------------------------------------------------------------------------------------------------------------MRKKSFFITIFLWLIFGNLLIAQPSGESMFFKPSLTGNSVLVPVEFEFYHKITAGDSGVGINGSFNGWGDVYKMHEVSPNLWKVTLYLSPARYEYKFVTIS--WAVKSGINPQSLAFVFDHQTVPNAAAFFDTLNRAFSYTPPQPLTVGAHTATLSVATKAGDTAESATDFEISNQIISAPFTFIFDSKSPNFRFTGEVNTVAVKGDFNFLGETRMFSPDSDGVYTLTADMQIGVG-----------------------------------------SE 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

 

 

 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

 

PTD14489.1_HYPO_Flavobacterium_columnare                        ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

TYP72210.1_HYPO_Aquimarina_intermedia                           ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

MCL4143760.1_HYPO_Idotea_baltica                                ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

RST30244.1_HYPO_Sphingomonas_ginkgonis                          ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

WP_258201581.1_HYPO_Paenibacillus_endoradicis                   -------------------------------------DDWGLWLWGDVVTTSEEVASWPTGASSFTSSRIDRNGSYVDITLKENAQSISFIVVNRADGTK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DGAERSFAMLRDYN--------------------- 

RHD66178.1_HYPO_Bacteroides_xylanisolvens                       ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

BCM92162.1_HYPO_Abditibacteriota_bacterium                      -------------------------------------DLKQLWLRSGAQRHPLKLVRTADLYAYYHVTLPWNRKADLTYTFELIDGTRLSEFGSNGLAPK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ARPFTISAATFSPY--------------------- 

CAG0933593.1_HYPO_Planctomycetaceae_bacterium                   -------------------------------------GLATYDGWGWFFRTFRVDAPLQPLSLHFAGVDDDADVWVNGMSVGEHVGYSDPFVMDISKAVK---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PGENTIAVLVKDYS--------------------- 

WP_233771144.1_HYPO_Fulvivirga_ligni                            ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

QYD13596.1_MGA_Uncultured_bacterium                             ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

AHC16151.1_HYPO_Salinispira_pacifica                            ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

KAF6232848.1_HYPO_Letharia_columbiana                           -----------------------------------------------LTLVNQNSGLVAGAAGSTSGSAVIQMASANDPLAQWQVVLPNSLANSSTTATT---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ATTIAPAEIANINS--------------------- 

WP_175058779.1_HYPO_Thermococcus_sp_2319x1                      ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

WP_048148786.1_HYPO_Palaeococcus_ferrophilus                    ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

ADN97370.1_MGA_Lactoplantibacillus_plantarum                    ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

APG72266.1_HYPO_Lactobacillus_delbrueckii                       ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

KAH3743471.1_HYPO_Pelomyxa_schiedti                             ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

CAF1102446.1_HYPO_Didymodactylos_carnosus                       ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

AAD36717.1_MGA_Thermotoga_maritima                              ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

ACF75909.1_MGA_Thermotoga_neapolitana                           ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

MDQ0291296.1_HYPO_Oligosphaera_ethanolica                       ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

MZP29388.1_HYPO_Heliobacterium_undosum                          ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

GH13_38_ABQ05620.1_HYPO_Flavobacterium_johnsoniae               ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

GH13_38_ABD79820.1_AGLU_Saccharophagus_degradans                ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

GH13_38_ALJ62728.1_AGLU_Bacteroides_cellulosilyticus            ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

MDG5757732.1_HYPO_Natronococcus_sp_A-GB1                        -------------------------------------PQPRVELEG--TYDDEQFLLDANPQLAPDSSASE-----GDLEVVFLADDRDAL--ATDDIEV---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DGHGATVDAGALGD--------------------- 

WP_138006871.1_HYPO_Halalkalirubrum_salinum                     -------------------------------------GPPRIELSG--SVEGSTFEIETNAKTAPNSRTSI-----ADLEAIFVADDRDAL--ETEAIEV---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DGLTATVPVDALND--------------------- 

WP_254279402.1_HYPO_Halomicroarcula_marina                      -------------------------------------TPPRIRLDGTYDAGANEYTLTATPAAAPNGNADD-----DGLTVEIYRDDRTSGTDSQRRVAS---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------GTGTTTHTVDAANV--------------------- 

SNZ15029.1_HYPO_Natronoarchaeum_philippinense                   -------------------------------------PRPRVELDA--DVVGEQVVLTATATTPPANSQLD-----PDIDVELYVDDRDR----D-ALTD---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------AG--SVLSAAEIDE--------------------- 

QCC50471.1_HYPO_Halapricum_salinum                              -------------------------------------PQPRVTLTA--EQDSDQFVLEADAEPSPEGDNTV-----EDLDVEFYVDDRDTL--DG-SLSV---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DGHTATVPVDAVSD--------------------- 

QIB80089.1_AAMY_Haloferax_alexandrinus                          -------------------------------------GRPRIRLDA--TVEDGVVVVRADPQPNPDSDTDR-----DDLVVEFVVDDRDEV--DDAAVET---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DGWELRVPLSAVGD--------------------- 

QSG15657.1_HYPO_Halapricum_desulfuricans                        -------------------------------------GRPRVTLTG--ERVGDEVVITAHPKTAPGAPE-------EDLDVEFFVDDRDDL--EE--YEV---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DGYEFRAPLDAVAE--------------------- 

BAM75337.1_AAMY_Haloarcula_japonica                             -------------------------------------GQPRLTLRP--DIEGDEAVVRADCSPHPEGTETA-----ADLAVEFLLDDRDDV--DADAVTR---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DGTALRIPLDALPE--------------------- 

MXR40679.1_HYPO_Halobaculum_saliterrae                          EFLAIDVRLPPGEHLYSFALDDRLADGVMGEHAVPGPGRPRLHLDA--ADEGDEVVVSADAEAAPGGPDPAATPEGEQPTVEWLFDGRDGLSADHESVTI---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DGDTVRIDRTALPA--------------------- 

APF20939.1_HYPO_Caldithrix_abyssi                               -------------------------------------LPPGIWEYKYVVNDSLWMPDPQNKEKVPDGWNGFNSLKRVAGN--------KVF-EGRFYSNS---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------EQAERQLKVAFVPD--------------------- 

OQX94954.1_HYPO_candidate_division_KSB1_bacterium_4572_119      -------------------------------------LDPGEYEYKFVVNGQHWIPDPANPRKAADGWEGFNSIKTSSLNLAPIIDVKAVFGPGKIVFDA---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------TSSHSQM---------------------------- 

UCE20242.1_HYPO_Gemmatimonadota_bacterium                       DTFAFSLSLSDLTGLLGTFTDKWYCCIYSYVTGTGGMVTEVDENMGGVAEEGEADVFDAMFCDSPELQTRLFNNFTSSRQAALDYEGRGYVGISPSDIDS-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------SLKASDIVVSFLTRGGTTLKKNVEIVGSVEGGSVVEVTLFHNEAPVIVP 

GBE26813.1_HYPO_bacterium_BMS3Bbin03                            YEFIVNGGYYFSDPDNPVFSQDFKSYVIKRVDPKPRIGLSDPKEGELFVAPAEKIVLKGWAAPSDSNIAIDPAKLVIQLDGQTISADLDTTGKDTVFFQAVLQNLSGGRHVVKCTAADRNGNRSDPVTGVFGIYPADNGFWSVDGEWDDTGPGRYKYPSGLPAGSVNLRSVHVWISPGLDSLKFDVQLGNIIPATRIGFLLVNSLEGKRVQALDEIEVQVPDWQDRGVYWILADPAGLITVDTLENFLLTSRVPLKKERPISVRLQGNHILFSLPFTKLETILGQFNQPWFLTVFTYFKFDGKTFEVSPSQGGQYFAEDPNVYDVAFFDKRGFQKRILGNYIPYYGIDGPRYAVLASVGRGFAALHPDTFSAELSRVPVVKLRTYGGNWYSDQVSVTGWVSDTTITTGTFFTNREAQTIS 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

 

 

 

                                                                                                                                                                                                                                                                                                                --CSR-VI-                                                                                                                        -CSR-I                                                  

 

PTD14489.1_HYPO_Flavobacterium_columnare                        -------------------------------------------------------------------------------------------------------------------------------------------MTYLDPKITQDAIIYQVNIR----------NYSAE-----GTFNAF--------TKDIPKL-KAI----------------------------------- GIKIIWLMP --VQEIGELKRRITHTTTLEEIKDPLAKTTTKGNP---YAIKEYKEIHP---------------------------EYG-----SDFD-------------LKNLIKIAHTNGMYVVL DWVANH TAWDHRWITV---------------------------HPEWY------ 

TYP72210.1_HYPO_Aquimarina_intermedia                           -------------------------------------------------------------------------------------------------------------------------------------------TRFDIDSIAERAVIYEANIR----------QYSSE-----GSFNAF--------TKDIPTL-KNL----------------------------------- GVKVIWLMP --VYPISTTKSK-----------------GSLGSY---YAVSDYTKVNP---------------------------EFG-----SLED-------------FQNLVKVAHENEMLVIL DWVANH TGWDHSWIKS---------------------------NPEFY------ 

MCL4143760.1_HYPO_Idotea_baltica                                -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------M----------------------------------- GIKILWLMP --IFPIGEKNRK-----------------GSLGSY---YSIKDYKNINP---------------------------DYG-----TKAD-------------FDALVKDAHARGMYVIL DWVANH TAWDHPWTVD---------------------------HPSWY------ 

RST30244.1_HYPO_Sphingomonas_ginkgonis                          -------------------------------------------------------------------------------------------------------------------------------------------VQHPHAAWTRNASIYEVNVR----------QFSPA-----GNFAGV--------EAQLPRL-QKL----------------------------------- GVKILWIMP --IHPIGVKERK-----------------GELGSY---YAVRDYKAVNP---------------------------EYG-----SLAD-------------FQRLVRKAHALGMKVII DWVANH SAWDNAWVSQ---------------------------HPDWY------ 

WP_258201581.1_HYPO_Paenibacillus_endoradicis                   ---------------------------------------------------------------------------HIFIKEGNPGVFTSPYVSIVEE------------------------------------------STANYPDWSKDSTIYEVNIR----------QYTPE-----GSFKAF--------EAHLPRL-KKL----------------------------------- GVEILWLMP --IHPISEEKRV-----------------GTLGSY---YAPADYKAVNP---------------------------EFG-----TMDD-------------FKNLVDTAHDLGFKVVL DWVANH TGWDSEWIN----------------------------NEGWY------ 

RHD66178.1_HYPO_Bacteroides_xylanisolvens                       -------------------------------------------------------------------------------------------------------------------------------------------NSEVKPVTAHNKVIYEVNVY----------SYSSG-----HNFKGL--------ESDLPRL-KEL----------------------------------- GIDILWLMP --IHPRGEENRA-----------------GTLGSP---YSVKDYKAINP---------------------------DYG-----TSED-------------FKSLVNTAHAMGMEIWL DWVANH TAWDNVWVAG---------------------------HLDYY------ 

BCM92162.1_HYPO_Abditibacteriota_bacterium                      -----------------------------------------------------------------------------LLTDAPSPLKMDGPLTT---------------------------------------------HDVAGPSWAANQTIYEVNLD----------VYNFPKG---TALREY--------EKHLPVL-KDM----------------------------------- GVGILWFMP --LFPRGQV--------------------KAFGSP---YAVRDYSEINP---------------------------AFG-----TKAD-------------FRHLVSRAHELGLHVIV DWVPNH TAWDNPFIQA---------------------------HPDWY------ 

CAG0933593.1_HYPO_Planctomycetaceae_bacterium                   ---------------------------------------------------------------------GGGGISRPVTIIEPSGVEALLKGPFADT------------------------------------------PARTSAPWVRDAVIYSVYLR----------SFSPE-----GTFKGL--------EKRIPEL-REL----------------------------------- GITTLWLLP --IHPVGVKNRK-----------------GTLGSP---YAVQDYYGINP---------------------------EFG-----TMDD-------------FKQLLTTVHAAGMKLII DMVANH TAWDSKLMAE---------------------------HPDWF------ 

WP_233771144.1_HYPO_Fulvivirga_ligni                            -------------------------------------------------------------------------------------------------------------------------------------------TPFNGVPDPRDVNMYQVNIR----------AFSSG-----GDLQGV--------IARLDQI-KNV----------------------------------- GTNVIYLLP --VYPVGEDSRSKI---------------ASSTSP---YSIKDFKSVGS---------------------------EYG-----SLSD-------------LRALVDGAHARGMAVML DFVVNQ TSWDHPWITQ---------------------------HPDWY------ 

QYD13596.1_MGA_Uncultured_bacterium                             -------------------------------------------------------------------------------------------------------------------------------------------TALTSIPAPEDVVMYQINPR----------NFAPD-----HSFQAV--------SARLDAI-QEL----------------------------------- GANVVWFMP --ICEIGVE--------------------KAVQSP---YCVKNYTAVNP---------------------------EFG-----TLED-------------FKALVDGAHQRGMAVII DWVANH TSWDNPWIKD---------------------------HPEWY------ 

AHC16151.1_HYPO_Salinispira_pacifica                            -------------------------------------------------------------------------------------------------------------------------------------------ETRLEPEWIQEGLVYELFVR----------DFTPE-----GTFRAV--------IPRLEEI-REL----------------------------------- GVETIWLMP --IHPIGQEERK-----------------GRLGSP---YSIRDYYAVDP---------------------------AYG-----SGED-------------FQALVDAVHGLNMHIII DLVVNH TAWDHPWVEE---------------------------HPEWY------ 

KAF6232848.1_HYPO_Letharia_columbiana                           -------------------------------------------------------------------------------------------------------------------------------------------SSKAHAATFGDEMIYNIYAP----------IFSST-----GNLAAI--------SHDLSRI-AGL----------------------------------- GFSTILLMP --IHPIGVPFENH----------------PACGSP---YAVADYYAIDP---------------------------ALG-----QPSD-------------FATLVNQAHALGLSIIM DVVLNH TAWNHSLVVQ---------------------------HPEYYVHADG- 

WP_175058779.1_HYPO_Thermococcus_sp_2319x1                      ----------------------------------------------------------------------------------------------------------------------------------------------MGVSELRKLVIYEVFPR----------NHTEG-----GTLKAL--------TGDLERI-KSL----------------------------------- GVDFVWLMP --VYPIGEEGKK-----------------GSLGSP---YAIKDYRAINP---------------------------ELG-----TFED-------------FKKLVEKAHRLGLRVMI DIVYNH TSRDSKLLEE---------------------------HPEWF------ 

WP_048148786.1_HYPO_Palaeococcus_ferrophilus                    -------------------------------------------------------------------------------------------------------------------------------------------------MVSRPPVIYEVFPR----------NHTEE-----GTFRAL--------MDDLPRI-KAL----------------------------------- GADYVWLMP --IHPIGEEGRK-----------------GTLGSP---YAIRDYRSVNP---------------------------ELG-----TMDD-------------FVALVERAHSLGLKVMI DVVYNH TSRDSLLLRE---------------------------HPEWF------ 

ADN97370.1_MGA_Lactoplantibacillus_plantarum                    -------------------------------------------------------------------------------------------------------------------------------------------MARDTQTQLRNEMIYSVFVR----------NYSEA-----GNFAGV--------TADLQRI-KDL----------------------------------- GTDILWLLP --INPIGEVNRK-----------------GTLGSP---YAIKDYRGINP---------------------------EYG-----TLAD-------------FKALTDRAHELGMKVML DIVYNH TSPDSVLATE---------------------------HPEWF------ 

APG72266.1_HYPO_Lactobacillus_delbrueckii                       -------------------------------------------------------------------------------------------------------------------------------------------MASDTKIDLRKQMIYSIFVR----------NYSPE-----GNFEGV--------RKDLNRI-KDL----------------------------------- GTDIIWLLP --IQPSGKEKRK-----------------GSLGSP---YAISDYRAINP---------------------------EYG-----TMED-------------FKRLCDDVHAKGMKIII DCVYNH TSPDSVLAKE---------------------------HSDWF------ 

KAH3743471.1_HYPO_Pelomyxa_schiedti                             ----------------------------------------------------------------------------------------------------------------------------------------METATCCANVGLGGLMVYQVYVR----------NHSHN-----GTLDAV--------TEDIPRI-ARLILGNIPQSRRGSPARADEEEGRLGHSDEEEGGVGN GVGILYLLP --HNPPGVVGRK-----------------GAMGSP---YAIRDYRAVDPALIGGKNGGDFDGTGRTSGDPPAVHASDYG------MPQ-------------FRRLVTTAHANKLLVII DVVFAH TSPDSVLARE---------------------------HPEWF------ 

CAF1102446.1_HYPO_Didymodactylos_carnosus                       --------------------------------------------------------------------------------------------------------------------------------------MDHSMDPYVKSPY-DNLVIYNVYVR----------NHSKN-----GTFADV--------KDDLKRI-QSM----------------------------------- GVDYIWLLP --IHPIGKVKRK-----------------GTLGSP---YSITNYREINP---------------------------EFG-----TLDD-------------FRDLVNAIHDLKMKIML DVVFNH TAHDCEWIHT---------------------------HPQWY------ 

AAD36717.1_MGA_Thermotoga_maritima                              -------------------------------------------------------------------------------------------------------------------------------------------------MNFKRLIIYEAFAR----------AYPGEKG---KKFDSL--------IKDLERL-KGM----------------------------------- GINTVWLMP --IHPTGIEGRK-----------------GTLGSP---YAIRDYYEIDP---------------------------LIG-----TKDD-------------FKRFVKRAHELNMYVLM DMVLNH AAADNVLVRE---------------------------HPEWF------ 

ACF75909.1_MGA_Thermotoga_neapolitana                           -------------------------------------------------------------------------------------------------------------------------------------------------MNLKNLIIYEAFAR----------AYPGEKG---KKFLSL--------EKDLERL-KGM----------------------------------- GINTVWLMP --IHPTGVEGRK-----------------GTLGSP---YAIRDYYEIDL---------------------------LIG-----TKGD-------------FKKFVKRAHELNMYVLM DMVLNH AAVDNVLVKK---------------------------HPEWF------ 

MDQ0291296.1_HYPO_Oligosphaera_ethanolica                       -------------------------------------------------------------------------------------------------------------------------------------------RARPVPAFLHSAVMYQIFLR----------PFTPE-----GTLAAA--------QALLPHV-ASL----------------------------------- GVDIVYLCP --VMLADDDPRQDFWSGRQRG--------SGLNNPRNPYRVKDFFAVDP---------------------------EYG-----SAED-------------LRRFVDEVHRLGMRIIF DLVYFH CGPTAVFLDE---------------------------HPDYV------ 

MZP29388.1_HYPO_Heliobacterium_undosum                          ---------------------------------------------------------------------------------------------------------------------------------------------MGRPKWFTSAIIYQIYPR----------VYGMTDRQ-FGTLRDI--------QRDLPRI-KSL----------------------------------- GVNTLYLLP --IHPITRKYRK-----------------GLSGSP---YAIRDYLSVAPELAETEGNPYADEATGPHTATCRSTATDWS-----TATDQEEAVLAERAKRQFRELVDEAHANGLRVLL DFVGNH CAPDNILLDPANPPEKGGY------------------HPEWF------ 

GH13_38_ABQ05620.1_HYPO_Flavobacterium_johnsoniae               -------------------------------------------------------------------------------------------------------------------------------------------EVKQENSKEQKVVVYQVFTRLFGNKNKTNKPWGTIEENGVGKFNDFT-------DKALHEI-KDL----------------------------------- GVTHIWYTG VPHHALVRDYTAYGISNDDPEVVK-----GRAGSP---YAVKDYYNVNP---------------------------DLAVNPANRLQE-------------FEDLIARTHKAGLKLLI DIVPNH IARKYEGKNNPEGVKDFGADDDI-------TVEYKR-DNNFYYIPNSH 

GH13_38_ABD79820.1_AGLU_Saccharophagus_degradans                -------------------------------------------------------------------------------------------------------------------------------------------PEEAPEQMQGKPVVYQMFTRLFGNKVELNKPWGTKEENGVGKFADIN-------AQALTAI-KEM----------------------------------- GVSHVWYTG VLHHALIADYTEYGLTNDDPDVVK-----GRAGSP---YAVKDYYNVNP---------------------------DLAVNPAKRMEE-------------FEQLIARTHAHGLKVVI DIVPNH VARAYQSTNAPQGVEDFGASDDT-------SVEYAR-DNNFYYVVGEP 

GH13_38_ALJ62728.1_AGLU_Bacteroides_cellulosilyticus            ------------------------------------------------------------------------------------------------------------------------------------------------MGKDEKMIIYQVFTRLFGNNHNHCINNGNITENGCGKMADFT-------AKALNEI-KKL----------------------------------- GATHIWYTG IIEHATQTDYRRYNIRPDHPAIVK-----GKAGSP---YAIKDYYDVDP---------------------------DLANDVQERMKE-------------FENLVQRTHRSGLKVII DFVPNH VARQYHSDAQPDGTSQLGANDDP-------NYAFSP-YNNFYYIPQSE 

MDG5757732.1_HYPO_Natronococcus_sp_A-GB1                        ---------------------------------------------------------------------E-SARVHAAAWDG-AAYSVLDTVEL------------------------DPDG------------SVG--LPNRPPEWSNDAVIYQIFTR----------SWAGERFA--TNFDVMIRGDDDLGAQGLDYL-EEL----------------------------------- GIDAVWLTP --VVPSVSSQMQNDGHIV-----------GGGPHG---YDTIDYFDVAP---------------------------DLAPDDKTPLEA-------------YREFVDACHERDIRVVF DTVINH AGRFNGLFQETIAEKEGDVEDTWWDFPRVTEWDEDSPYFDWFDRVEAD 

WP_138006871.1_HYPO_Halalkalirubrum_salinum                     ---------------------------------------------------------------------E-RARVHAVVYDG-SQSSVVDTIEL------------------------SPDG------------AIE--LPNRPPEWMNDAVMYQIFTR----------SWAGRRGE--TTFQTLAEGDEI--ARGVDYL-DEL----------------------------------- GIDVVWLTP --IHPAVSAEREFP---------------GGGPHG---YDITNYFDVAD---------------------------DLVPEGEEGLAA-------------YEAFVDACHDHDIKVCL DVVINH CGRTLPKFQDTI-EHQTDEPEFW---PIVEAWDEESPYFDWFDRLDV- 

WP_254279402.1_HYPO_Halomicroarcula_marina                      ---------------------------------------------------------------------TGTVRFHAVAYDGTDGHSVVDTLHL-------------------------DSG------------SVE--RWNDPPEWVENATVYEIFTR----------SWAGDDAQ-QTTFSYL--------ESRVPYLADDL----------------------------------- GVDAVWLTP --IVAATSTDPGYG---------------GGGHHG---YDTENYFETAS---------------------------DLG-----TLAE-------------YESFVRACHDNGLKVVF DLVGNH VSDQHDLYRNGAATDDP--------------------YGDWF------ 

SNZ15029.1_HYPO_Natronoarchaeum_philippinense                   ---------------------------------------------------------------------P--VRIHAVAA-G-RRYSVADSIRL------------------------VPDGDSV---------SVE--RPYDPPSWLDDAVFYEIFTR----------RFPDQDDP---TFDQM--------AEHLDHL-DEL----------------------------------- GVDALWLTP --FVDAYSSFGTDDD--------------MGGPHG---YDALDYFSVDP---------------------------ELG-----TMAD-------------FEAFVDACHERDIKVVF DLVVNH TSIRHEFFQAASDPDHEDHER----------------YRDWY------ 

QCC50471.1_HYPO_Halapricum_salinum                              ---------------------------------------------------------------------T--ARIHAVAI-G-DRHSVADYVSL------------------------ESDG------------STA--HPNDPPSWVEDSVIYEIFVR----------RF--DDDV---TFQTI--------EDRLDYL-DEL----------------------------------- GVDALWLTP --MLESHSHSNPGV---------------PGGPHG---YDIKDYFEAAD---------------------------ALG-----SNED-------------YQSLVDACHERDIKVIF DMVINH TAREHPYFQAAKIGTGTDDAGQE-------------FYRQLY------ 

QIB80089.1_AAMY_Haloferax_alexandrinus                          ---------------------------------------------------------------------R--LRVHAVAL-D-ETYSVPDAVTVEREAVADGGFAEAETDAVQTDVTSHADGSGAGS------ASVS--RPNDPPQWSREVTLYEIYVR----------GYASDDEDADNTFEAL--------EKRLDYL-ESL----------------------------------- GIDCLWLTP --VLQN-----------------------DHAPHG---YNIVDFYSIAE---------------------------DLG-----TRED-------------YERFVEAAHDRGMKVLF DLVLNH SARDHPFFEDAYKNPDSE-------------------YYDWY------ 

QSG15657.1_HYPO_Halapricum_desulfuricans                        ---------------------------------------------------------------------P--VRVHGVAI-G-HQYSVPDTVSI------------------------HPDG------------GVE--RLNKPPEWTSEMSVYELYVR----------GFVDPDDD-QTILGAI--------IDRLDYI-RDL----------------------------------- GLNTLWFTP --VLQN-----------------------DDFDHG---YNITDFYSIAD---------------------------DLG-----GEEE-------------FQRLVEEAHERDMKVLF DLVLNH SAREHEFYQRAIGGDPE--------------------YRDWY------ 

BAM75337.1_AAMY_Haloarcula_japonica                             ---------------------------------------------------------------------R--ARIHAVAV-GNHGYSVPDAVEFTRGG---------------DGVETVTSGAGV---------AAR--RPYDAPAWAEDSVIYEIYVR----------TFAGERDE--SPFDAI--------TDRLDYL-DSL----------------------------------- GVDAIWLTP --VLQN-----------------------DHAPHG---YNITDFFEIAS---------------------------DLG-----TRAD-------------YERFIEAAHDRGFKVLF DLVCNH SARTHPYFESAVEGPDAD-------------------YREWY------ 

MXR40679.1_HYPO_Halobaculum_saliterrae                          ---------------------------------------------------------------------DGVARVHAVPV-A-DRYGVMDTVEL-----------------------SATDGGSHGD------DSTTAVRPNDPPEWASSPTIYEVFVR----------SFAGETPD--TTFREI--------ERRVPYI-DSL----------------------------------- HVDVLWLTP --VLQ------------------------SPTTHG---YHITDFSRTAD---------------------------DLG-----TRAE-------------FESLVETCHDHGIRVVF DLVINH TSRDHPAFQLHSAGVDA--------------------FAEQYPRRPAA 

APF20939.1_HYPO_Caldithrix_abyssi                               ---------------------------------------------------------------------STAQDVKFHWFSDINNPVNKLKTRANRLIFDKNWPHGNYYYYLVM--EHGRNWSAPQKLLINHFEETEWMDLRKTPAWADTSVFYSLFVR----------KFTAQ-----GDLKGV--------ISELPYL-KRL----------------------------------- GVDAIWLLP --VYD------------------------GPTEHG---YAPTSLFTIEK---------------------------DYG-----SLND-------------YRQLIAEAHRLGIKVIF DFIANH LSDQHRFVKAAAENQKSP-------------------LRSWF------ 

OQX94954.1_HYPO_candidate_division_KSB1_bacterium_4572_119      -----------------------------------------------------------------------GEKIDFLWFQDINNPQRFDLKQTGKFSIPTPHNNGTYYFYLVEKDKYGNSSNATLSLNVDK-GKVKIQNFSRTPQWSRDAIVYEIFPR----------KFSKG-----GDLKGI--------IDKIPYL-KTL----------------------------------- GINCIWLMP --INE------------------------SPTSHG---YGPSDFFRIET---------------------------DYG-----SMED-------------FQKLIGVAREAGIKVLL DFIANH SSDQHPYFRSAFNNPFSA-------------------FRDWY------ 

UCE20242.1_HYPO_Gemmatimonadota_bacterium                       VIENEFAYAAFLTTGENVFRALVVSDGDSIYSANLIFFRKFYTRPNIVFSPAIFSNSTISLDASLSNDPNGPKVFHQWLVDSDNPSLVVLDDPTSATPSFPKPEVEGEYYFDLIASDIDSEESYGRTFVSVTSDSAWGGSMNDSPQWVKDAILYEIYIR----------SFSSS-----RDFAGA--------TARLGDV-ADL----------------------------------- GATAIWLMP --INE------------------------GPSDHG---YAVNDYLAIEA---------------------------DYG-----TMDD-------------FVAFIETAHDLGLRVII DHVVNH SSIDHAFFQDMARFRQHSF------------------YYDFYE----- 

GBE26813.1_HYPO_bacterium_BMS3Bbin03                            VQNGRFLKEVHLTDGKNQLIASVTDNNGRISRSPSVDFIFHQRHKPVVKIQTALSGGSVSFDGSLSYDPDGEALSFQWEADSLNPEVLNLGSANLPLLTVSVPKRTGEYYVTLRAWDTQDTSWARAVFVVSDSGAAVPNMDTWHPAWVDRAVVYEIFPR----------SFSPT-----GKLRSV--------TGRLDQL-AEL----------------------------------- GITAIWFMP --INP------------------------GPTMHG---YAITDYYGINP---------------------------DYG-----TKSD-------------FRKLIKEAHKRGIKIIM DHVIQH TSSLHPFMLDAFAFGTDSP------------------FHNFY------ 
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                                                                                                                                                    CSR-V                                             --CSR-II-                                 -CSR-III                                                                                                                       CSR-IV                                             -CSR-VII-                                                                    

 

PTD14489.1_HYPO_Flavobacterium_columnare                        ------------------------------IKNKKGT---------PIA--------PYNWID-------------------- VAQLN Y--A------------SAD-----LHFAMIDEMKYWVQKFDVD GFRCQVASE -------VP---TLFWERAAKELKKIKP--L LMIAEAEK -----------------ESLLKN---AFDVEYAW-EAH-HILNGIAQS------------------------------------------KMNVLDLDRYLEK-EAKDFPKDKMRLH FISNYD ENI-----WND--TEYQRM--------GQ-AVEVMTVVTYILN GVPLIYNGQ -EY-----------DSHKRFRAYQ---------KD------TLLH-------------QEGKMMPL 

TYP72210.1_HYPO_Aquimarina_intermedia                           ------------------------------TKDKEGN---------ITH------TEGTDWTD-------------------- VADLN Y--D------------SME-----MRQKMRDAMKYWVADQNVD GFRCDVAGM -------VP---VEFWNKTTAALEEIKP--V FMLAEAWE -----------------PELLDD---AFNMGYGW-DTH-HVMNKIANG------------------------------------------EADVSAWDKRMNQ-IDTMYDADDILMN FTSNHD ENS-----WNG--TVEERM--------G-DAKEVFAALSYVAP GMPLIYSGQ -EY-----------DLNKRLLF-F-E-------KD------SIAK-------------QKGVFYPL 

MCL4143760.1_HYPO_Idotea_baltica                                ------------------------------SKDYNGQ---------SPTTPFDDQGNPTDWTD-------------------- VADLN F--D------------MPD-----MRKSMTDQMMYWVDNHNID GFRCDMAHF -------VP---LDYWQQAIPTIKSARP-NL FMLAECES ----------------PEYVNQG---GFDANYGW-EMH-HLLNAVAQN------------------------------------------KSPSYDFGALQHR-INQAYKPGYIKMN FITNHD ENS-----WNG--TVQERM--------GT-NAQAAAVFTFTFD GLPLIYSGQ -ER-----------GLNKRLKF-F-E-------KD------IINW-------------DGENYEGF 

RST30244.1_HYPO_Sphingomonas_ginkgonis                          ------------------------------KKDEKGK---------IISVRFGEAPNYEYWTD-------------------- VVALD Y--S------------KPE-----LRAAMLDAMRFWVRNADID GFRCDVAEL -------VP---IDFWVSARAELEKSKP--L FFLAEGDK -----------------PFLHQ----AFDMSYDW-KLL-DRFAAIAEG------------------------------------------KETAQNLRDYVST-RMAGLPRDAYRMT FTSNHD INS-----WRF--ADKAEY--------GP-RFPAFAVLAATLP GMPLIYSGQ -ES-----------GLDKKLEF-F-K-------RD------PIAW-------------KSYANAPL 

WP_258201581.1_HYPO_Paenibacillus_endoradicis                   ------------------------------NKDEEGN---------IVS--------PNGWAD-------------------- VADLN Y--D------------NAD-----MRLAMIDAMKYWVLEADID GYRADFAAG -------VP---KDFWETARTELDAIKP--V YMLAEDDS ----------------QYQLMNK---AFNSNYGW-DLFYNVMLGIPTG------------------------------------------EKEAKDIKSYIDR-TKMLYPTGSYPMH FITNHD INS-----WEG--TTSEM---------LGQSELALATLTYTLP GMPLIYSGQ -EA-----------GLDKNLMF-F-E-------KD------EIDW-------------SNQSMKEF 

RHD66178.1_HYPO_Bacteroides_xylanisolvens                       ------------------------------AEKDGER---------PYA--------PGGWLD-------------------- VIQLD H--T------------NAE-----MRTAMADAMKYWLTEFDID GFRFDAADF -------VP---LDFWRELRKEVDKVKK--V TWLSEGSD -----------------PAYME----VFDYDYAW-DFA-TALKDFGAE------------------------------------------NNVPVLIDECKKL-FNDAAYKNKGRMV YITNHD LNA----------YEGSEFDR------YGNNVLPLAVLSFTIY DMPLIYNGQ -EI-----------GMNKSMNF-A-E-------PV------MVDW-----------NPANKVYVNL 

BCM92162.1_HYPO_Abditibacteriota_bacterium                      ------------------------------IKNDKGE---------IAQ--------AFSWSD-------------------- VAQLD Y--G------------NSKAWNQPLWNQMRDDMVLWVRDFDID GFRADVAGR GGK----VP---VEFWNWLRPQLNAIKP--V FMLAEADD -----------------AYLHP----AFDMTYSW-NLP-PVLWDICAN------------------------------------------RKTATAIDDELRR-EARDYPPGAVRMR FLDNHD WHPHADWGWGDKPPIDTSA--------GLPQVAPLMVLCATLP GKPLLYNGQ -EM-----------GFLKTDPS-------------------PVAE-----------ARRQSPLWSF 

CAG0933593.1_HYPO_Planctomycetaceae_bacterium                   ------------------------------TRNEKGE---------IIA-------PNADWHD-------------------- VADLD Y--S------------QPG-----LRAYMKEMLVWWVRDIGID GFRCDVAEM -------VP---TDFWEDVRDALDAVKP--V MMLSEGSL -----------------PEHHRK---AFDLTYAW-NVY-DALEPVLSG------------------------------------------KRPLAVLDQVLGT-ERLQFPKGSLRMR FVTNHD KNA-----WDA--PAVKKF--------GPGGLQVATVLVNTLP GVPVLYNGE -EV-----------ANDTALSL-F-E-------KV------SIDW------------SRPRAMGAM 

WP_233771144.1_HYPO_Fulvivirga_ligni                            ------------------------------VRNGAGE---------IQQ--------LANFSD-------------------- VAALN F--N------------SSS-----MRSAMIDALRYWVFAANID GYRMDFANN -------PP---LDFWTQANNNLRGIASHDL LLFAEGDR -----------------LENFNV---GFDLNFGD-KWYYDALTDINDG-------------------------------------------ASVSLIQSVTNT-EYTYASGSQQVVR YTGNHD TSG------DG--TPLEVFE-------STSGVMANFVVSAYMR GVPFLYGGQ -EV-----------AFPTRIPWPW-D-------GV------DINW------------NGNSAVTAE 

QYD13596.1_MGA_Uncultured_bacterium                             ------------------------------THNEAGD---------IIS------PAGTGWND-------------------- VADLN F--D------------NPD-----LCQAMIDAMKFWVEEVGVD GFRCDAADY -------VP---FEFWKDCVAQLRATGH-EL LMLAEGQR -----------------KDHFDA---DFDMNYAW-GWL-SALRRVYTGVTETIQQPVPQRQQGNRQGQNARQGNRPQGQQPQMRTRTVNRAVPVSTLFASDSS-EYAGLPAGRVKLR FTTNHD EHV-------KNSPVREFF--------GNDGSVAAFVATTFIH GGMLIYGCQ -EV-----------GYPGKINF-F---------RYA-----EIDW------------DANPDMFNA 

AHC16151.1_HYPO_Salinispira_pacifica                            ------------------------------TRDADGN---------MVP-------PVEDWSD-------------------- VADLD F--S------------NRE-----LREELTRVMKYWVAEYNID GYRVDTASM -------IP---ADFWMESIPRVKEVKP--V LFLGETND -----------------PGLRAA---GYQLIYSW-DSY-GWLKNTAQG-------------------------------------------KSAGVFVAGAER--QMENIEGASYLR FITNHD ETA-----WDA--APPVLFG-------SQERAMAMAVAHMFMP GVPLVYNGQ -EI-----------GNEESWAF-F-D-------KW------NYDW------------SMNPQVRDF 

KAF6232848.1_HYPO_Letharia_columbiana                           ------------------------------IKNNSSS---------TSQ--------AFNFDD-------------------- VAQLD FK-S------------SPA-----VQKYMLTMLVWWMRNYNVD GFRFDTADN PYGKDRMIP---AATWAFIGSNLKAVNP-KA ILLGECCN -----------------PELSLS---PFNMDYANYSLQ-PAVASATKT-------------------------------------------QDASNLPKVFSQ-LQSAHPIGMLHTS IMQNWD MDL----------DLKMYG--------GPDGTLCAAVFNFTIE GVPMLFAGE -EV-----------GNDRGGYN-T-HT--------------PVNW-------G---SSLANRFSAF 

WP_175058779.1_HYPO_Thermococcus_sp_2319x1                      -------------------------------YTVDGK---------PSR-------KVPDWSD-------------------- VYDLD Y--S------------NRE-----LWEYQIETLKFWAKY--VD GFRCDVAPL -------VP---LEFWEKAKKEVAKINP-NL IWLAETVH PSFVRWLRERGFRVHSDVEMHR----VFDITYDY-DGR-EMLERYLRG------------------------------------------ERSLSSYIDYLYV-QDTLYPADYVKLR FLENHD LPR----------AAEIFR--------DELRLKNWTAFIFMLK GAVLIYAGQ -EY-----------AIKNQPSLFE---------KD------PIPW-----------EKGDEEFSSF 

WP_048148786.1_HYPO_Palaeococcus_ferrophilus                    -------------------------------LTEDGK---------PSR-------KVPDWSD-------------------- VYDLD Y--T------------NEE-----LWDYQIETLKFWARY--VD GFRCDVAPL -------VP---LEFWKRARAEVARVNP-NV IWLAETVH PSFVRWLRGRGFRAHSDPEMHE----AFDVTYDY-DGR-EVLEAYLRG------------------------------------------ERPLRSYIDYLNL-QEALYPAHYVKLR FLENHD TLR----------AARLFG--------DGERLRNWTAFTFMLK GAPLIYAGQ -EY-----------AIKSAPSL-F-K-------RE------PVPW-----------EEGDREFLEF 

ADN97370.1_MGA_Lactoplantibacillus_plantarum                    ------------------------------YHDADGQ---------LTN-------KVGDWSD-------------------- VKDLD Y--G------------HHE-----LWQYQIDTLLYWSQF--VD GYRCDVAPL -------VP---LDFWLEARKQVNAKYP-ET LWLAESAG SGFIEELRSQGYTGLSDSELYQ----AFDMTYDY-DVF-GDFKDYWQG------------------------------------------RSTVERYVDLLQR-QDATFPGNYVKMR FLENHD NAR----------MMSLMH--------SKAEAVNNLTWIFMQR GIPLIYNGQ -EF-----------LAEHQPSL-F-D-------RD------TMVA------------DRHGDVTPL 

APG72266.1_HYPO_Lactobacillus_delbrueckii                       ------------------------------YHKKDGS---------FGN-------KVGDWSD-------------------- VIDLD Y--S------------HKD-----LWKYQAETLVMWAKY--VD GFRCDVAPM -------VP---VDFWKYAREEVAKVRP-GA IWLAESGA PDFIRFLRSKEAVGGSDSELYQ----AFDMTYDY-DIY-PDLRAALLG------------------------------------------QKDLTDYLAGLNR-QEGVYPENYVKAH FLENHD VVR----------AHGMID--------DPAALRAMTAFIYFMK GAMLAYNGE -EK-----------GDAHHVTL-F-D-------ND------PVDW------------NGDIDLTDL 

KAH3743471.1_HYPO_Pelomyxa_schiedti                             ------------------------------VRNSEGK---------PIP-------VVDDWTD-------------------- VVSFD YNAG------------GLP-----LAEYLIEGLQMWVDA-GVN GFRCDVAGA -------VP---LWFWRMARERLGN----DL LWIAETSE LVWVENNRIKQVPYPCDCQMLADSGGAFDLLYDY-DIY-DVMVKAIQG------------------------------------------RMPIKVYLERLRM-QSLYLPPGAHKLR YVENHD KPR----------IASLVS--------SQAANEAWTSLVCFLP GAFMIYGGQ -EA-----------QEKKRPSL-F-D-------ND------PVEW------------SSSNSLENF 

CAF1102446.1_HYPO_Didymodactylos_carnosus                       ------------------------------YRDKNGQ---------PTA-------KVAEWSD-------------------- IVDLE FRGN------------EHD-----LWPELIDSLKYWIEQ-GVD GFRMDVASS -------VP---IEFWKLARSELLKLKP-NV LLLAESTR LIYIEGHTRKNEYVNTDAVLYQ----AFDLCYDY-DLY-QVWRAAMAA------------------------------------------AVPIKMYLELVRL-QNSIYPRNFCKLR FVENHD QER----------IAKICKN-------NRVKGLAWTAFTSFNK GTFLLHGGQ -ET-----------ENTTTSSL-F-E-------KD------YVDC------------KSIYSLGKF 

AAD36717.1_MGA_Thermotoga_maritima                              ------------------------------LRDEKGN---------PTR-------KVPDWTD-------------------- IVDFD Y--S------------NGE-----LRKYMINMMKYWVEEFDVD GFRCDVAGL -------VP---LDFWLQARKELDPVKR--L IWLSETHD -----------------PYMYQ----AFDITYDY-DGY-YKFRDFIEG------------------------------------------RGSLREYVDFLRM-QDHMYPRGYIKMR FLENHD QPR----------IAKFI---------EEDSLVHWIAFLFTFK GVPLVHNGQ -EY-----------GLKEDVDI-F-N-------EY------TLPF-----------PMEENRISIL 

ACF75909.1_MGA_Thermotoga_neapolitana                           ------------------------------LRDENGN---------PTR-------KVPDWSD-------------------- VVDFD Y--S------------NGE-----LREYMINMMRYWVEEFDVD GFRCDVAGL -------VP---LDFWLQARKNLDPVKR--L IWISETHD -----------------PYMYQ----AFDITYDY-DGY-YRFRDFIEG------------------------------------------KNSLREYIDFLRM-QDHMYPRGYIKMR FLENHD QPR----------VAKFL---------SRESLMHWIAFLFTVK GVPLVHNGQ -EY-----------ALKEDLDI-F-N-------EY------TLPI-----------PGEENEIFSL 

MDQ0291296.1_HYPO_Oligosphaera_ethanolica                       ------------------------------LRDEHGA------------------MRIGEWR--------------------- FPEMN L--A------------NPA-----VREYFYRNMAFFLRDYAVD GFRCDVADK -------LP---VDFWEEGYRRCRAIKA-DC IMMCEG-L ---------------RGDDQHE----AFDLSYGF-YTQ-WAIRDMLRG------------------------------------------KSGARELQTAWDQ-EQLDYPRGFHWMR CFDNHD YA-----------MDTTMHGGRYEASCGKDSCDAMLALIFTLN GMPMVYNGQ -EV-----------ADDAPHSI-YAN-------REYGRL--FINW-------SRALTQAGKDRMDL 

MZP29388.1_HYPO_Heliobacterium_undosum                          ------------------------------LWDDDSR---------PIP-------PSSDWWD-------------------- TADLN YGIPVEGKPNARRLVYDNDENRRAMWAFMAGVLEYWVREFDID GYRCDFAHW -------VP---LDFWREAIPRVKAIKA-EV VFIAEAYE ---------------RMADLLSA---GFDGIYAF-ELY-NQLKSLHED------------------------------------VRHNDPYYEVQYIRNKIEW-ERGAYLPGHRMIR YTENHD EPR----------TVVTYG--------GVERSKPPVLLALTLP GVPMVYAGQ -EN-----------GAAFRPPL-F-E-------GNFEANFRPIDF------------SANRTLASW 

GH13_38_ABQ05620.1_HYPO_Flavobacterium_johnsoniae               FEIP---EGDIPLNGEKNALVDGVFDENPAKWTGNGS---------RKV-----KPDQNDWYETVKVNY--GVRPDGTKDFPE LPAGF DQKSYKEHFAFWQDKDVPD-----SWKKFKSIALYWTAK-GVD GFRYDMAEM -------VP---YEFWSYMNSAVKMKNP-DA FLLAEVYN ------------PNEYRNYIRLG---KMDYLYDKVETY-DKLKDIIRG------------------------------------------KSSPDGLSDIQKGMEDI----EHHMLH FLDNHD EQR----------LASPEFAG------TPERGKPLMVVSTTLS TSPTMVYFG QEV-----------GEAGNENAGF-GTRSRTSIFDYIGVPSHQKWMNEGKFDGGQLSDSEKALRDF 

GH13_38_ABD79820.1_AGLU_Saccharophagus_degradans                FKVPLAENGYKPLGGEAHPLSDGEFDENPAKWTGNGS---------RLA-----QPKADDWYETVKINY--GVRPDGSKDFPE LPEDY RYKNAEAHYQFWQGKSVPS-----SWVKFRQIAEFWIEK-GVD GFRYDMAEM -------VP---VEFWSYLNAHIKHQRA-DF FLLAEIYN ------------PAEYRNYIQLG---KMDYLYDKVEMY-DGLKDIIHG------------------------------------------KKNTDVIETVQAGMADI----ERNMLH FLENHD EQR----------IASEPFAG------SPEIAKPAMVVSTLIS SSPTMLYFG QEV-----------GEQGALDSGF-GKPTRTTIFDYAGVPAHQRWMNGGKFDGGKLTPPEKALRAF 

GH13_38_ALJ62728.1_AGLU_Bacteroides_cellulosilyticus            L------HGQFDMKGSATE----PYKECPAKATGNNR---------FDA-----YPNITDWYETVKLNY--GV------DY-- ----- -QNGGTCHF-----NPTPD-----TWTKMLDILLFWADK-NID GFRCDMAEM -------VP---VEFWEWVIPQVKEKHP-DL LFIAEVYN ------------PAEYQNYLFRG---KFDYLYDKVGLY-DTLRNVICG------------------------------------------YDSATAITRSWQSLGGI----EKRMLN FLENHD EQR----------IASDFFAG------NPRKAVPGLIVSACMN TNPMMIYFG QEF-----------GELGMDSEGFSGRDGRTTIFDYWSVDTIRRWRNGGKFDGKMLTEDQKHIYSV 

MDG5757732.1_HYPO_Natronococcus_sp_A-GB1                        RIADGH------------------------SYFDDGTVLE------PSP----RPTGFWDLMV-------------------- MPNWN Y--E------------NLA-----VREYMLAFAEFWVDEIGVD GLRCDIAWG -------VP---HSFWKEFREVVHAHDS-DV LLFDESIP ---------------NDADFAEN---EFDMHYDK-VSFTDTALAIGQG------------------------------------------HGDASGFLGAIEGRRNDGFPEKSRFYN CIENHD EER----------VLDAALDAYDDDEYASKIQRATWAATVTLP GVPAIYYGQ -EREISKYGTERHRGEDDPRDD-G-DVQPGDMRRA------FMNW-------G---DEFDADHLEF 

WP_138006871.1_HYPO_Halalkalirubrum_salinum                     ------------------------------PFEHDGETLEVA----PHA------TGFWNLQL-------------------- HPNFN F--D------------NVA-----VREYMLAFADFWAGEIGVD AFRCDIAWG -------VP---HSFWKEFREVVRAADS-EF MLLDEAIP ---------------NDRAFSEN---EFDAHFDT-EEFTVPAHQIARG------------------------------------------EADLDALFEAIRERQNEGFPDHTLFLN AIENHD ENR----------TLNEAMDGTRGD--PRKAQRAVWAAGVALP GVPFVYYGQ -ERAVSEYGENRHQGDEDPRTE-G-DVRPDGMQRA------FMNW-----------EEYDEEHLAF 

WP_254279402.1_HYPO_Halomicroarcula_marina                      ------------------------------KRDANGD---------VDA--------YFGWTS-------------------- LKNLD Y--G------------NPA-----VREHLLAVVDQWAPI--VD GFRCDVAYG -------VP---HGFWKEVRERVRAVDT-DF LMLDETIP ---------------ASSEYSEG---EFGMHFGT-ALH-YTLRDIARG------------------------------------------DAAPTALLDTVEKRRDSGFPDSAGFLQ YLGNHD ENR----------FLDVG---------TPSQQRAAAAATFTLP GTPMVYYGE -EI-----------LLNRGGEY-D-DEA-----RE------PMQW-------SG-LSTAQQANRQF 

SNZ15029.1_HYPO_Natronoarchaeum_philippinense                   ------------------------------RWEDEDELV-------PDT--------YFGWSN-------------------- IPNLN Y--E------------NPE-----VREFVLSIVDFWVDK--VD GFRCDVAWG -------VQ---HSFWKEVYDRVQSVDE-DF LMLDESVP ---------------YFADFSEG---EFHIHHDD-RLH-EALGMAADG--------------------------------------------DADAVLDAVERRANVGVPSYRPFLQ YAENHD LDR----------FLAEH---------GRAAQMAAGAATFTLP GNPMLYYGQ -ET-----------GLEGY--------------RD------PMNW-----------GEFDEELYDF 

QCC50471.1_HYPO_Halapricum_salinum                              ------------------------------EWEFGST---------ALT--------YAYWQG-------------------- IPVVD Y--D------------SLA-----LRSWLLAVIDHWQEV--VD GFRCDVAWG -------VP---RSFWKNVRDRVKARDE-EF LLLDETVP ---------------WHSDFAEA---QFDAHFDY-GFN-ETVRAIGRG------------------------------------------EEDASAVNDVLDDRDAMGYPDHTTFFN YVENHD MSR----------FLSIG---------DKASQMAAGAATFTLP GAPMIYYGQ -ET-----------GVGDQ--------------RG------TMNW-----------DSIDEDLKAH 

QIB80089.1_AAMY_Haloferax_alexandrinus                          ------------------------------EWREDGE---------PGT--------YFDWEY-------------------- IANFD H--R------------NLE-----VRRYLLDAVDMWAEV--VD GFRCDMAWA -------VP---DTFWQEIRDRVKAKDP-EF LLLDETIP ---------------YIADFHEG---MFDMHFDT-TLY-FTLRQVGRG------------------------------------------DEPAERILDAIEQRTQVGFPDHAAFML YLENHD ETR----------YIVEC---------GEDEALAAAGALFTLP GVPMVYGGQ -EI-----------GQRGR--------------RD------ALAW-----------DHARDDIREH 

QSG15657.1_HYPO_Halapricum_desulfuricans                        ------------------------------DWQDEENDV-------PDT--------YFDWPY-------------------- IANFN Y--D------------NLE-----VRRHLLDAVEKWAEY--VD GFRCDMAWA -------VP---RPFWQEIRDLTKSKDS-EF LLMDETIP ---------------YVADFHNL---CFDVHFDA-GLY-FDLLQIGQG------------------------------------------NQSADQIFDSIENRYQIGFPDHAGFLT YIENHD EDR----------YIEQA---------GEHAIRAAATASWTVP GIPMIYAGQ -EI-----------GERQR--------------RG------HTHW-----------EYANEELREF 

BAM75337.1_AAMY_Haloarcula_japonica                             ------------------------------EWRSDTE---------PET--------YFEWEH-------------------- IANFN F--D------------HLP-----VRRHLLDAVAQWADL--VD GFRCDMAWA -------VP---NGFWREIHDYCKDRDS-EF LLLDETIP ---------------YIPDFQAG---LFDMHFDS-TTY-AALRQVGGG-------------------------------------------GDAEAILGAIEGRAEIGFPEHASFML YAENHD ETR----------YIVDY---------GREAAEAAAGALFTLP GAPLLYAGQ -EF-----------GQRGR--------------RD------DLAW-----------DHADETLQSF 

MXR40679.1_HYPO_Halobaculum_saliterrae                          E------------------------NPSDVEWAGEGT---------PSF--------RFNWER-------------------- IPDLN Y--D------------SPT-----VRAWMLSVVDEWADV--VD GFRCDVAWG -------VP---HGFWKEVAERLRRRSP-EF LLLDETIP ---------------RDPFMHEA---EFDMHYDT-TLY-DTLRRIGSG------------------------------------------DVDADAVLDAIDASAVQGFPRAAVQMR YVENHD EDR----------YRAEC---------GTEALRAAAAATFTLP GAPMVYYGQ -ER-----------GMTDY--------------RG------EMSW-----------HDGDTELTDY 

APF20939.1_HYPO_Caldithrix_abyssi                               ------------------------------YWKSDGT---------WGY--------HNDWDT-------------------- LVNLN F--N------------NPW-----VRHYILNSALFWLNV-GVD GFRCDVAWA -------IP---HDFWKQFRRVVKEVNP-QC LLLNEVLP ---------------RQWMFHDF---EFDMSYDT-DFY-GNVLDVLRG------------------------------------------HKPLSAIPFGMEK-SVTNYPRYSQVLR YLENHD LPR----------FNTLF---------DKKTVEMMTKVLFTVP GTPLIYYGQ -EY----------YATQMRPQFKH---------GD------NEKW------------------FDF 

OQX94954.1_HYPO_candidate_division_KSB1_bacterium_4572_119      ------------------------------HWKKPDQNKN--EFYCYEF--------HNDWDT-------------------- LPNLN Y--E------------NPN-----VRHYILKAAKFWANL-GAD GFRCDVAWG -------VP---HDFWKIFRRELKNINP-DF LLIDEVLP ---------------RSPEFHKD---EFDMSYDT-DFF-GNVLDVLEN------------------------------------------RKPLSAIFLGLEK-TKKNYPAETQDFR YMENHD MER----------FIKQF---------GKRKTKLAAALLLTIP GTPLIYYGQ -ET-----------GLLKKTA--------------------NMKW-----------DVQGNNLFDF 

UCE20242.1_HYPO_Gemmatimonadota_bacterium                       ------------------------------RREELGGTLS------PNG----LYTYYYDWTS-------------------- LPNLN Q--S------------DED-----ARDYFINMAKFYTDSLGID GFRCDVAWG -------IQDRYPDYWLEWRQALKTTRP-DI LCLAEAGA ---------------TDFTLFDR---RFDSAYDW-PLFWDGFGNILSG---------------------------------------GDVGWLHEKIINEFNG-IVYGFPDNAYPLR FLENHD EQR----------LMSEY---------TVPQAKILTALNLTIP GIPLIYAGQ -EV-----------GESSQ--------------RG------LINW------------SDPNELRPY 

GBE26813.1_HYPO_bacterium_BMS3Bbin03                            ------------------------------MWNPDGS---------FYH--------LFTWVD-------------------- LPSIN F--N------------SAY-----NRRYLLRMAKYWLENFNID GYRCDVAWA -------VDQRRPGYWQEWRRELKAIKP-DL FLLAEGDA ---------------QDRSFYQA---KFDAGYDW-QWY-GELKNVLSG------------------------------------------TGSLNRLNRVVQSYLKPGFPKYARPFR FLENHD EQR----------FIKTF---------GLEAAKLSAGFLLTSP GVPLIYAGQ -EV-----------GETSY--------------RG------IIHW------------NDRYGLRPF 
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PTD14489.1_HYPO_Flavobacterium_columnare                        YKRLKDLK-----RTNSFLHTGKKPASYHRITTN----------------------------DDRVFWMCKRK------KNHQELFFIANLSN-KKQKLKW-PISGHF--------------------EEFLK------------KKSIDIKNESE------------CDFQPWEYKILISQ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

TYP72210.1_HYPO_Aquimarina_intermedia                           YEKLGTLK-----NEYPALNGGSDAADYERISTSD---------------------------DKNVLAFSRTK------AN-QEIVFIANLSK-VTKEVSV-DVQGTF--------------------KNYMT------------ATTETFDSNKK------------TVIKPWEYKILIAE---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MCL4143760.1_HYPO_Idotea_baltica                                YSSLINLK-----KSNSALAVGDQSTSLNIINT-----------------------------DNNVMVFTRSN------QD-NQVLVMLNFNS-IQQQVTI-PEHRCN------------------HTPKLNK------------GIDGHFHTGDQ------------VILPPGGYLVFDSSK--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RST30244.1_HYPO_Sphingomonas_ginkgonis                          YRTLVRLK-----AGNPALRNGDMGAPAELLDAG----------------------------NRDIFAFRRQQ------GG-HWLTVAVNLSD-RPVA----QKAIPG----------------------LAA-----------------------------------GRIAPWQWRMASR----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_258201581.1_HYPO_Paenibacillus_endoradicis                   YTTLTHMK-----KENEALWNGSFGGDITFINSS----------------------------DPRVLAFEREK------NG-NKVITVLNLTD-QPVETNVSLEQSVG------------------RYYSYFE------------NKVLNLKAQQS------------FNLAPWEYYIFSNNIPSKEEVENPKGNHNEEAIQATDLYVVQEQDLRNLTNDFSIVVPSNFNQISLPINSVDLIKSTSLQIQFKGVSIAIPSTVLQNAKSNGVVGDTIVLKAKEESVDKVNQLLNYNNKNGTTITLASGLYQLSLVIMSGEQITKVIDTFVDPITLTFEVKGNLNKALTGIYYSDAIGNLQYVGTTFVDSKIYAKVNHFSHYSVLEFDKKFEDISLNHNMLLPIKSLAAKQIINGVTPTLFA 

RHD66178.1_HYPO_Bacteroides_xylanisolvens                       YQKLTRLK-----RTQPALEDGANRGALKIYSTN----------------------------DESLFAYSRIK------GD-NEILVLLNFAQ-VPKRLRFTQESPAG------------------KFKDYLN------------GGYREFSAGNG------------ISLHENGYAIFVK----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

BCM92162.1_HYPO_Abditibacteriota_bacterium                      YSQLLDLY-----KSQPAIEEGS----FSRLPSNR---------------------------DEKVYAFVRQR------GQ-ERVVVVVNLSE-QSQNVILDAPSLAG------------------HYRDWFG------------KGIIALSANPS------------WNLGPWDYRVYIYRPS-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

CAG0933593.1_HYPO_Planctomycetaceae_bacterium                   NRTLYALR-----RSNPALVEGD----FVRIAGNR---------------------------EKDVYAYLRTS------GT-SRVLVVLNFSK-EERGVKLQMPALTG------------TAGPTCRFHEIFM------------NMDWDVPVKGGEVR---------LLLEPLGYRVFVTGR--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_233771144.1_HYPO_Fulvivirga_ligni                            FKKVLDFR-----TSSNAIRRGS-------LTNYS---------------------------NNNVCAFTKTS------GS-EEVLVLVNLRN-YNTSISL-PGSITSAGWNDAYTGNSSNVGSTVNLGAYEYRVYTKGSGGNNNQAPTANAGADKNLS---------AGVSSTTLNGSGSDPDNNPLSYSWAQISGPSANINNSNSASTGISGLTNGNTYVFRLTVNDGQLSATDDVQVTVAPSNNTQSPFGGSPIALPGTVEAENYDNGGDGVAYHDVDGSNNGGQYRASESVDIEASSQGGYNVGWTSSGEWLEYTVNVAAAGNYTLAAQVASASGGNFRVEFNGSDKTGVLNVPNTGGWQSWQTINSGQFTLSAGTQIMRIYMNTGGYNIDKVTISSANGGGGGSVFRIKNRWQNT 

QYD13596.1_MGA_Uncultured_bacterium                             YKQIVRVF-----KETPAIRRGALVPYP----------------------------------HNDILIFERVL------DN-EKVLVMVNMRD---TQLEA-PVPAAW---------------QGRTATDLIT------------RKSVSFGET--------------ERLRPFEYVIVK------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

AHC16151.1_HYPO_Salinispira_pacifica                            YIRLGEIW-----QNEDALRFGD----MRRIRLDN---------------------------SEDTVAYVRRT------LD-SELLILVNTRN-ETAVPGL-PPELHG------------------SYTELFS------------DTPVQLNGE--------------TRLEALEYGVYRKN---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KAF6232848.1_HYPO_Letharia_columbiana                           YKSLGTLR-----RSHEALRRGN----MTWLIAGG---------------------------GAGLVAFTRRR------ES-EEFLIAVNFSA-SPVGGSA-STKKSL------------------FKKDKLS------------TGGWTEVTPPGAAHAIPHPAPPAIKLGPWDFAIFCRAI--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_175058779.1_HYPO_Thermococcus_sp_2319x1                      VKKLIEIK-----RSTDCNDQGVYLL------------------------------------KEGVAV-----------VECKNAVGIFNLEG-KIGEIAL---EVKG--------------------RDLLS------------GKKVESKAGR-------------MEVSFEPVIISL------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

WP_048148786.1_HYPO_Palaeococcus_ferrophilus                    FKRLL--------DTVKSVRCENQRVHMPVEGVAV--------------------------------------------VECGNAVGVFNLEG-KIGSVEL---DVRG--------------------RDALS------------GRRVESRNGR-------------MELDFEPVIVLR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

ADN97370.1_MGA_Lactoplantibacillus_plantarum                    IQKLVTIK------QLPLLRAADYQLAVVEEGI-----------------------------VKITYR----A------AG-EALTAWIPLKG-QVTAVAT-KLAAGS-------------------YQNLLT------------DGPTEVVDGK-------------LTVDGQPVLIKYVTNTAVTKVADQSN---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

APG72266.1_HYPO_Lactobacillus_delbrueckii                       LKKMHEIK------QLPIMAEGSYEAKEVRKGV-----------------------------LEAVHSLGEGG------EE-EQLIGLFNTTG-KKQAIPT-QLPEGI-------------------YKNLYD------------GSSVQVYEGV-------------MRIGEITIIEK------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KAH3743471.1_HYPO_Pelomyxa_schiedti                             LQSLARVKALIGYSSLPSESISSSGTVKFYVKKYA---------------------------PVVVAAWYFGE------NK-PGLVGVFNTAQ-YPSSPES-TIDLSD-------VIKDSTTTGINQAEQMLT-----------LNPPVPHVAILNGS----------IQVPSSAYVMKCQVLPQQGSGWFYSESLDYDV---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

CAF1102446.1_HYPO_Didymodactylos_carnosus                       MTKLIQIK------KHPVVQTGRFVLTHHS--------------------------------PCIVGIWEDEV------SK-EGLIGVFNVEQIAKQDDELEISNLPD-----------------GTYQNLLIDLGLKGENTYEQDVEINVKNGK-------------LKVPQLACILHYKQLILDPQVFYSDIFDFNYRGGM------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

AAD36717.1_MGA_Thermotoga_maritima                              HRKLAHYR-----YGTSVFSEGE----MLFVKNDQ---------------------------PEKVISYLWRY------EN-RYILCMLNPLL-ENTKVTL-DFSGIW-------------ESACIHSKNVFN------------DEIVRVPVKNSRAT---------VEIGKEPLILSFVLY--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

ACF75909.1_MGA_Thermotoga_neapolitana                           HRKLAHYR-----YKTNVFSNGE----MIFIRNDQ---------------------------PERVISYLWRH------GN-RFILCVLNPLL-ENTSVTL-DFSGIW-------------ENICIHSKNVFN------------DDIVRVSVKNSRAK---------IKVGREPLILSFVLY--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MDQ0291296.1_HYPO_Oligosphaera_ethanolica                       LRKLTAFR-----HRLPALFDAP----LRWLESGA---------------------------PEQVFAFSRSL------PE-GNVFLAVNVAG-ETAETAW-DSALQP--------------------REVIA---------ASAGVEWPTTADGHRR----------LRLPPRGFVIGSCIGQ-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MZP29388.1_HYPO_Heliobacterium_undosum                          YRHVLAIR-----SAKAFLHGDE----IRFIAVS----------------------------SRKATAFLRRK------GD-AMAIVVINFNA-ESPGERL-EFEVPP-------EVMEACAAGGGQLIDLLE-----------EGPPIRLDPYPAQNRRVA------LFLKPLQSLILEVREER------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_38_ABQ05620.1_HYPO_Flavobacterium_johnsoniae               YKRLLNFS----LKSSALMGSFQEIQSVNRQNTAGY--------------------------DELIYSYVRWS------EN-QKLIVTANFSSEKTSEFDL-KIPADV-------ISKWNFKDGEYQLTDQLY---------KTTSVKLIVKNGEGSAR---------IKILPSESFIFELKI--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_38_ABD79820.1_AGLU_Saccharophagus_degradans                YSELLLLS-----ASHPAMLGQYQSLHSFNKSHSQAY-------------------------PLNVFTFARWA------DTGEKLIVVSNFSNTEPADIQL-YLPASL-------TGQWQLQAKDYPLTDLLG------------DSHAAAVLEAKQLFTTH------LQLAPLESRVLALSL--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_38_ALJ62728.1_AGLU_Bacteroides_cellulosilyticus            YQRILTLC-----NKEKAITEGEFFDLMYANANGWRFN------------------------EHKQYTFLRKA------GK-ELLFIIVNFDH-ISVDVAI-NVPSHA------FDFLQIPQMDIYPAVDLLT------------GKTESISLLPYKATE--------ISVEGYSGKILKIKL--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MDG5757732.1_HYPO_Natronococcus_sp_A-GB1                        YRELIELY-----HDHTVLQTEADVRDDWYDAG-----------------------------GAHVLVFGRDASHLADVDGPEKALVAINYEA-DPVEIDL-RETVDG--------------------TDLVS------------GAEIETGSGDGTMT---------VEVDTVAVLETPDFEAVSDLVAQWDDVAGDDHGPGWYEYPTSDDFAEGSFDLRGLEVRDAGDTYEFALDVE-TLENVWDLEGGFSTQFPQIYVHDPGAPDEQGSTEPNREGVGVTFEQPYHHELMGTGEWGAWLDPADGGDGMA--VDVSTDGTEIVFEVPANAFDAAFADLEFAPLLLGFDSEGPGGVRPVTADGGEWVFEDTEFGDEADDTRHNVIDAITPDDSTNADALGYDEDEPATVPFVSAESGMR 

WP_138006871.1_HYPO_Halalkalirubrum_salinum                     YQELIETY-----HELDVLKPEAALSGAWSNS------------------------------MSDALVFGRDASGLDDVDGPDRAIVVINPDP-GEAGVFL-RPSVDG--------------------VDLVT------------GADISQETVSNATE---------VAVDTIAILETPDLLEIGSRVAAFDPETGTDDGPGGYVYPADEAYTEGALDIDEFTLHETPEAYQFRLVVDGDLTNHRDRPEGFTVQHLQVYLRD---PEADSGTTAMREGANAALTEPHQLRVVVDGDRGARLEQHDGEEVTEGRVQVNEVTGAIVANLPKNAFERPLSAYSVAPVLFGYDPDRPGNIAQVAADATETTFG----GGEDGDANPNVIDLVTDSTVDRADALAYSADSPAAIGYIPLETPF- 

WP_254279402.1_HYPO_Halomicroarcula_marina                      YRNLIDLRS--GENAKPSLQSDADFRPVYYESD-----------------------------SADVVAYGRET------GG-DAAVVVLNFGA-ESASVDL-RSTVGT--------------------TDRIS------------GKGVGSTSDGTTT----------VTVDDALVLDA-TPPLLGDRLARWRDEAGDDYGPGTYRYPTGDGVYDGAFDLTGFEIYDRSEDYVFLFELAGGVQNPDGAGAGFSAQFPQVYLDTGSGATSTAGRPGLNVGFASAYDRRVVADGYTDGSGVSNAVEAADGSVVSESVTAATYPSVGTGAIGVTAPKSSLGDLTDAMVVPVLLGSGDGPGRVRPVDRARSTTHFGGGADDATDTN------VLDTIQPRGTRQSSALNDGGSLELLSVRRGMR 

SNZ15029.1_HYPO_Natronoarchaeum_philippinense                   YRSLVDAR-----KSIPALGSDAGIERVPFYSE-----------------------------SDRVLAFSRVA------DD-QRVVVVLNFAE-GSRTVRL-GSYVET--------------------TDLLT------------DAELSPTERDDGLIE--------FEVETVAVLEADEPPATGPELDAGDSDDAREFDAEDGLAAVTGDDSTES----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QCC50471.1_HYPO_Halapricum_salinum                              YENLVSAR-----KSVPELASAADTQPVELDDQ-----------------------------PDGVVAYARQG------ED-GQVLVVLHFES-GSATVSL-PAGVET--------------------TDLLT------------DSDVADGSG--------------VSVDSAVVLRADDASF-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QIB80089.1_AAMY_Haloferax_alexandrinus                          YERLIEVR-----DETPALRYDGTFRRIDYETD-----------------------------TDRAIAFVRDH------DD-GSYLCALNFAP-GATTVDVGDLAVDA--------------------TDVVS------------GDSVAAEGG--------------IRVDDVVVCPLA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

QSG15657.1_HYPO_Halapricum_desulfuricans                        YHQLTETW-----EEIDALHVDADFERVEYESD-----------------------------NDGVTAYARDG------ED-GRYIVVLNFSD-GSEVVGL-DEKVEA--------------------IDQIT------------GENVAAENG--------------VTVEDAVVLPTE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

BAM75337.1_AAMY_Haloarcula_japonica                             VSDLASAR-----HDQPALSADADLVRIPYEVRDGP--------------------------SDRVVAYARTT------EN-DAAVVVLNFGS-EPTTVGL-PAGTDG--------------------TDLVS------------GEYRGAAGDGDAT----------VTVDSVSVFPADENDLRQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

MXR40679.1_HYPO_Halobaculum_saliterrae                          HRRLAAAR-----REHDALRAGTVARIGYEVRGDDVGAGNGTGGALGIVGGDDGSAGAGGAGAEAVTAYVRES------SE-ERLAVAINFGA-GEATVEL-ADPVDP--------------------TDLIT------------GHDVGADGDDGSEDGVEGGSTRVVRVDDVVVCRLR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

APF20939.1_HYPO_Caldithrix_abyssi                               FKKHIKLR-----KQSEALKRGDFQNLLIDD-------------------------------GGKVWKFVRNG------KE-DSVEVIVNFSN-TDKKVKI-------------------------------------------------------------------LRNPTN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

OQX94954.1_HYPO_candidate_division_KSB1_bacterium_4572_119      YKKLILLR-----RHQPALKRGE----MIKISSNF---------------------------ENQVFAYTRKD------KN-DSFLVILNFGE-KIENCRL-QLSNSF---------FNKKISNKLNKIDVLT------------NIKTSSKISKDFQIK--------VNLDAETPYIFRIIQ--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

UCE20242.1_HYPO_Gemmatimonadota_bacterium                       YQKLIFVR-----KTYPSMRNQT----IDRLSNGN---------------------------SNFVYSFFRRE------GD-ETVVVNLNFAD-EVRTADV-ILPLED---------WSVDPGKQYYLTDVLA------------DHQYPYRGANLDTIH--------FQLEPYQAQILVLGDSLNTDLGLKGDVNGDGSIDVVDVVMAVNIILILPPLPTEYELWAADFNDDGAVNVLDIVGMVNEILNTTGL---------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GBE26813.1_HYPO_bacterium_BMS3Bbin03                            YEKLIHIR-----RENPALQQGS----FQRLPVSD---------------------------SLTVYAYLREQ------GK-NRMISLLNFSA-AAKNVSV-AVPEDL---------MPADTAKVFYLNDILNHETFGFRRRELLAYKWPLSGYQARIL---------IRSDSALSAVSENSFQPPLRFRLEQNYPNPFNPETKIFYRIGGNKPVKVDLIVFNVLGQKVKTLVTAPQTPGKYSVVWKGRTQTGNPAPSGIYFYKLKAGNFVQVKKLLLLR-------------------------------------------------------------------------------------------------------------------------------------------- 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

 

 

 

                                                                                                                                                                                                                                                                                                                                                                                                   

 

PTD14489.1_HYPO_Flavobacterium_columnare                        ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

TYP72210.1_HYPO_Aquimarina_intermedia                           ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MCL4143760.1_HYPO_Idotea_baltica                                ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RST30244.1_HYPO_Sphingomonas_ginkgonis                          ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_258201581.1_HYPO_Paenibacillus_endoradicis                   PNKNITRAEFATMLVRALNIETANTESTFKDVSNEAWYAQYVNAAYDKGIITGITEHIFEPNKMITAQEMAVMLLRAYQVLYPDKDITPIDNESSVIYINTSPWAITEVSWANELNLLGNPSEPLDAQSYVARAETAHLIYNLLMIQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

RHD66178.1_HYPO_Bacteroides_xylanisolvens                       ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

BCM92162.1_HYPO_Abditibacteriota_bacterium                      ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

CAG0933593.1_HYPO_Planctomycetaceae_bacterium                   ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_233771144.1_HYPO_Fulvivirga_ligni                            YLYDNGNQLAYGTPSASNQNSQWTFETVDGHTAIKNVGTGDYINIENQYGYVECTSVPTSYWSAQWAIEDYDGYKRLRNRWVSDRYIHIEQLAGYAQCSSLYAGSHSNHWTFESVGSGSQRLGFDEGDDQITELKVYPNPSSGLLHVELKTEKADFILYDVKGSVLMQGSLTSSVNIVDISKLKAGLYTALIRDESGTTCVRVIKE-------------------------------------------------------------------------------------------------------------------- 

QYD13596.1_MGA_Uncultured_bacterium                             ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

AHC16151.1_HYPO_Salinispira_pacifica                            ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KAF6232848.1_HYPO_Letharia_columbiana                           ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_175058779.1_HYPO_Thermococcus_sp_2319x1                      ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

WP_048148786.1_HYPO_Palaeococcus_ferrophilus                    ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

ADN97370.1_MGA_Lactoplantibacillus_plantarum                    ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

APG72266.1_HYPO_Lactobacillus_delbrueckii                       ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

KAH3743471.1_HYPO_Pelomyxa_schiedti                             ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

CAF1102446.1_HYPO_Didymodactylos_carnosus                       ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

AAD36717.1_MGA_Thermotoga_maritima                              ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

ACF75909.1_MGA_Thermotoga_neapolitana                           ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MDQ0291296.1_HYPO_Oligosphaera_ethanolica                       ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MZP29388.1_HYPO_Heliobacterium_undosum                          ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_38_ABQ05620.1_HYPO_Flavobacterium_johnsoniae               ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_38_ABD79820.1_AGLU_Saccharophagus_degradans                ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GH13_38_ALJ62728.1_AGLU_Bacteroides_cellulosilyticus            ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MDG5757732.1_HYPO_Natronococcus_sp_A-GB1                        NVVFRGDRIASFEVGEGTDYGPGNYEYPTTDQIPEGSLDLDTVDLYEDDDTYTFAFRMVEPFDNPWGGDDGFSLQHVQLYVHDPDGEG-GTTEARDGVNAAFADDYHYWLAANFEWT-AFETADGEELSGLELEGYEPENTIVLRVPADAFDGDLE-DLGVAALVFGHDGYGPGGIRQVEEQATEWEFGGA-ENENAPTVIDMATPEEVSREEALA-YDGDSIAEIPYVG-GESEDDEETVSVREAIVDEEPPTPD---DLQSAREYRQSGEPVPGTGGSTVDQETFRDIARDVQGH--GASDDHPGGG--RSDKAPGRSD- 

WP_138006871.1_HYPO_Halalkalirubrum_salinum                     ------ESVTTIDVPTGEPYGPGTYEVPTGEDYYEAAWDIDEFAIEASRDDVAFEFTLAEPPENPWGFDPGFSHPFFQVYVHDPDADGPESTTGRTGTNIETEVPYHYRVVVHGEGTMAVEDAEGNGVTN-DVSAETDGETVQIVLPRAAIGWDREAGIALAPTVMPYDGFGDGGIRPIGPEAEEHTIGGGREGGRDPAVMDMVTPDGVDRTDVLSEYDEDTRAAIPFVTVGDLSREDLLADVGDDESETESDGADDDTDEDSSEDSSEDDNSEDASDNESEAPEGEADGADNIPGFGLGAGAAAIGGGALAAKRLHDRDSP 

WP_254279402.1_HYPO_Halomicroarcula_marina                      HATAGGRLLAEWDDPTGDDDGPGGYTYPTDEAFYDGAFDLTNVAIYETSERYKFVFTVAEGFENPFGGSGGFSLQYPHLYVHDPEGSGGATASSGGRNVTFERPFHYRIAADGFRGGEVVDGGGTELSGDVSATAHESFEGIVVDAPKSPISDISEMDVAPLLFGEDSGGIRGVAASNGEYTFGGGSDGDTDPHVVDMVTPGDTDQSAALSYDSRTRATIPYVAVDETDPVVAAVAGDDGEVSLADIAEAREHWESGEPLNGQRIDYRTLRRLLEER--------------------------------------------- 

SNZ15029.1_HYPO_Natronoarchaeum_philippinense                   ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QCC50471.1_HYPO_Halapricum_salinum                              ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QIB80089.1_AAMY_Haloferax_alexandrinus                          ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

QSG15657.1_HYPO_Halapricum_desulfuricans                        ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

BAM75337.1_AAMY_Haloarcula_japonica                             ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

MXR40679.1_HYPO_Halobaculum_saliterrae                          ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

APF20939.1_HYPO_Caldithrix_abyssi                               ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

OQX94954.1_HYPO_candidate_division_KSB1_bacterium_4572_119      ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

UCE20242.1_HYPO_Gemmatimonadota_bacterium                       ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

GBE26813.1_HYPO_bacterium_BMS3Bbin03                            ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

                                                                                                                                                                                                                                                                                                                                                                                                   

 

 

 


