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Supplementary Figure 1. Primers for cloning P. sojae small RNA biogenesis components (DCL and RDR).
Genes are labeled followed by their Gene ID from the Eumicrobe Database. In the genomic DNA diagrams,
exons and introns are represented as black bars and lines, respectively. 5" and 3’ UTRs are represented as
grey bars. (A-C). Positions of primers used for cloning DCL1, DCL2, and RDR from cDNA, as detailed in
Supplementary Table 1.


Stephanie Bollmann
Supplementary Figure 1.  Primers for cloning P. sojae small RNA biogenesis components (DCL and RDR).  
Genes are labeled followed by their Gene ID from the Eumicrobe Database.  In the genomic DNA diagrams, 
exons and introns are represented as black bars and lines, respectively.  5′ and 3′ UTRs are represented as 
grey bars.  (A-C). Positions of primers used for cloning DCL1, DCL2, and RDR from cDNA, as detailed in 
Supplementary Table 1.


A. Transcription start site

GCTCATTYBNNNWTTY — consensus
TGTCACTTGCATTTTT — DCL1 52b 5’ UTR (major)
CATCATTTCCGCAATT — DCL1 18b 5" UTR (minor)
TCTCATTCCGTGATTT —DCL2 33b 5' UTR
TCTCACTCCCAGATTT —RDR 32b 5" UTR

B. Translation start site
ACCATGA — consensus
GCCATGG - DCL1
GTGATGG - DCL2
GCGATGA —RDR

C. Exon/intron boundaries
GTRNGT...YAG - consensus
GTAAGC..AAG - DCL2 intron 1 (71b)
GTGAGC..CAG - DCL2 intron 2 (83b)

Supplementary Figure 2. Gene structure consensus sequence comparisons of DCL1, DCL2, and RDR.
Transcription start site (A), translation start site (B), and exon/intron boundary (C) sequences for DCL1,

DCL2, and RDR are compared against the Phytophthora consensus sequence as described by Kamoun (2003).
Underlined bases indicate: (A) first base of cDNA, (B) translation start codon, and (C) first and last bases of intron.
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Supplementary Figure 2. Gene structure consensus sequence comparisons of DCL1, DCL2, and RDR.  
Transcription start site (A), translation start site (B), and exon/intron boundary (C) sequences for DCL1, 
DCL2, and RDR are compared against the Phytophthora consensus sequence as described by Kamoun (2003).  
Underlined bases indicate: (A) first base of cDNA, (B) translation start codon, and (C) first and last bases of intron.
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Supplementary Figure 3. Mean relative expression of DCL and RDR homologs. Mean expression of DCL1,
DCL2 and RDR relative to mycelium and normalized by reference genes WS41 and B-Tubulin. RT-gPCR data
is based on 6 biological replicates. MYC: mycelium; ZOO: zoospores; GC: germinated cysts. Labels a/b/c
across individual genes indicate significantly different means based on Tukey’s test (p < 0.05; shown are means
and standard deviations).
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Supplementary Figure 3.  Mean relative expression of DCL and RDR homologs.  Mean expression of DCL1, 
DCL2 and RDR relative to mycelium and normalized by reference genes WS41 and β-Tubulin.  RT-qPCR data 
is based on 6 biological replicates.  MYC: mycelium; ZOO: zoospores; GC: germinated cysts.   Labels a/b/c 
across individual genes indicate significantly different means based on Tukey’s test (p < 0.05; shown are means 
and standard deviations).


Supplementary Figure 4. Additional representative images of DCL subcellular localization in P. sojae.
(A) Subcellular localization of PsDcl1; (B) Subcellular localization of PsDcl2.
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Supplementary Figure 4. Additional representative images of DCL subcellular localization in P. sojae. 
(A) Subcellular localization of PsDcl1; (B) Subcellular localization of PsDcl2.


Supplementary Figure 5. Consensus tree of Dicer homologs based on RNasellla and RNaselllb domains individually.
(A) Radial tree. Significance of Bayesian support is indicated as thickness of branches. (B) Rectangular tree.
Bayesian support values are shown next to nodes. (A,B) Branches are colored to denote major species groups, as in
Figures 2, 3, 4 and 5. Species abbreviations are defined in Supplementary Table 2A.
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Stephanie Bollmann
Supplementary Figure 5.  Consensus tree of Dicer homologs based on RNaseIIIa and RNaseIIIb domains individually.  
(A) Radial tree.  Significance of Bayesian support is indicated as thickness of branches.  (B) Rectangular tree.  
Bayesian support values are shown next to nodes.  (A,B) Branches are colored to denote major species groups, as in 
Figures 2, 3, 4 and 5. Species abbreviations are defined in Supplementary Table 2A.
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Supplementary Figure 6. Catalytic residues for RNase 111 domain. Alignment of RNase 111 domains from phylogenetic
analysis. Red boxes indicate the first and second loci with catalytic activity, which show strong conservation. Orange ovals
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LCHELELRHAMANCFEALMGALLLDGG
LCRESDLRH ANCFEALIGAVYLEGS
LCQEDDLNHAMANCLEALLGAVYLEAG
NAFBIVHAAT YLDGG

EALIGAVYIDRG
DLIEAFIGAIYIECG
---DLKTKDRADLLEAFLGALYVDKG
--PELKLKDKADLVEAFIGALYVDRG
IDVLEALIAAVFVDKG

1. DromDrosA ERLEFLGDAVVEFLSSIHLFFMFPELEEGGLATYRAAIVQNQHLALLAKKLQLEEFMLYAHGSD
from the consensus. 2.HomsDrosA ~ ERLEFLGDAVVEFLTSVHLYYLFPSLEEGGLATYRTAIVONQHLAMLAKKLELDRFMLYAHGPD
3.NemvDrosA ~ ERLEFLGDAVLELICSKHLFFMLPDMDEGHLATFRSALVQNRHLALLAKMLDLSDYMQFSHGPD

- - .- 4. CaeeDrosA ERLEYLGDAVVELIVSHHLYFMLTHHFEGGLATYRTALVONRNLATLAKNCRIDEMLQYSHGAD
SpeCIGS abbreVI atl Ons 5. DicdDCR1A QRLEFLGDSVLKLVSTIYLFFKYPKMSEGFLSQTRSDFTKNDHLLDVSKRLGLEEILRFTTEEE
6. DicdDCR2A QRLEFLGDSVLKITSSLYLFKKFDNEGEGLLSKKREFYTKNEYLTELSRRIGFDYILRITTIGD

. . 7. DromDrosB QRLEFLGDTVLQLICSEYLYRHFPEHHEGHLSLLRSSLVNNRTQAVVCDDLGMPKYAVYANPKA

are defl ned In 8. CaeeDrosB QRLEWLGDSVLQLIVSDFLYRRFPYHHEGHMSLLRTSLVSNQTQAVVCDDLGFTEFVIKAPYKT
9. NemvDrosB QRLEFLGDSVLQFVVSVFLYQHFPDHHEGHLTLLRSSLVNSRSQAEIARQLNLQEFINTGPTNV

10. HomsDrosB QRNEFLGDSIMQLVATEYLFIHFPDHHEGHLTLLRSSLVNNRTQAKVAEELGMQEYAITNDKTK DLLESFIAALYIDKD

Supplementary 11. EsccRnc ERLEFLGDSILSYVIANALYHRFPRVDEGDMSRMRATLVRGNTLAELAREFELGECLRLGPGEL DTVEALIGGVFLDSD
12. SaleRnc ERLEFLGDSILSFVIANALYHRFPRVDEGDMSRMRATLVRGNTLAELAREFDLGECLRLGPGEL DTVEALIGGVFLDSN

13. PseaRnc ERLEFLGDAILNFVIGEALFHHFPQAREGQLSRLRARLVKGETLALLARGFEVGDYLRLGSGEL DAMEALIGAIYLDTG

T bI 2A 14. HyaaDCL28B ERIEFLGDAVLQLLSSEFLVDAFPYHQEHLLTQVRSSLVKNTKLAIVAREAGYEEFIRLGNIVK DVFEASLGAVFMENP
a e 15. PertDCL2B ERIEFLGDAVLQLLSSEFLVDAFPYHQEHLLTQVRSSLVKNTKLAIVARKAGYEEFIRLGNEVK DVFEATLGAVYLENP

16. PhysDCL2B ERIEFLGDSVLQLLSSEFLVDAFPYHQEHLLTQVRSSLVKNKKLAIVARNAGYEEFIRLGNEVK
17. PhyiDCL2B ERIEFLGDAVLQLLSSEFLVDAFPYHQEHLLTQVRSSLVKNKKLAIVARKAGYEEFIRLGKLVK
18. PytuDCL2B ERIEFLGDAVLQLLSSAFLVDVFPYYQEHLLTQVRSSLVKNTRLAVVARDAGYEEFIRLGNLVK
19.SappDCL2B  ERLEFLGDAVLDIVVSYHLWSAFPHQHENLLSKVRSALVNNARLGHIGAAHGFEDVIRLGTTVV
20. HyaaDCL2A ERLEFLGDAVLGFLIASSAFLKLPDADEGFLHQTRVDIVNNSNLGKMAETANLESLLLSAFDLT
21. PertDCL2A ERLEFLGDAVLGFLVASSAFLKLPNANEGFLHQTRVDIVNNNNLGKMAKTANFESLLLSAFDLA
22. PhyiDCL2A ERLEFLGDAVLGFLVASSAFLKLPEADEGFLHQTRVDIVNNENLGKMAKTANFESLLLTAFDLA
23.PhysDCL2A  ERLEFLGDAVLGFLVASSAFLKLPNADEGFLHQTRVDIVNNISLGKMAKTANFGCLLLSAFDLA
24. PytuDCL2A ERLEFLGDAVLSFLVASSTFLKLPNANEGFLHQARVDIVNNDNLGKMARTANFESLLLSAFDPA
25. SappDCL2A GRLEFLGDAALSLVAACATFLRLRAAPEGQLTTMRASIVSNDTIGEMAMKLGLQHLVLSAYDVT
26. SaccDCR1 ERLEFLGDSWLGALVAYIIYKKYPYANEGALSKMKEAIVNNNNLEKICEKLGFKERLKENIPRS
27. DicdDCR1B QRLEYVGDAVLDFFVSDFLYATFPLAQEGQLTDYRSRLVRNSNLSSISRKLCLPPTVSKG=-~-~
28. DicdDCR2B ERLEFLGDAVLDFIVADYLFSKYKEQQEGYLTESKSKLVNNENLSKILKSN---KNIFSPSQQD
29. CopcDClaA QRIETLGDAVLQLCTTVHLFNQYPNRHEGQLTTLRRATVSNKFLLQRALEMGLEEYITvEIAstRHRYIL
30. AgrtRnc ERLEFLGDRVLGLCVAELLFSTFRNASEGELSVRLNQLVSAESCAAIGDEMGLHNFIRTGSDVK KLTGKAMLNVRADVVESLIATLYLDGG
31. SchpDCRB QQLEFLGDAVLDYIIVQYLYKKYPNATSGELTDYKSFYVCNKSLSYIGFVLNLHKYIQHESAAMCDAIFEY ~SENPWFWFEIDSPKFISDTLEAMICAIFLDSG
32.DromDCR28  QELEFIGDAILDFLISAYIFENNTKMNPGALTDLRSALVNNTTLACICVRHRLHFFILAENAKLSEIISKFEAEKGVPPKGEFNMSTNVDVPKALGDVLEALIAAVYLDCR
33.DromDCR1B  QRLEFLGDAVLDYLITRHLYEDPRQHSPGALTDLRSALVNNTIFASLAVRHGFHKFFRHLSPGLNDVIDRFL LSEEECDDAEDVEVPKALGDVFESIAGAIFLDSN
34.HomsDCRB ~ QRLEFLGDAILDYLITKHLYEDPRQHSPGVLTDLRSALVNNTIFASLAVKYDYHKYFKAVSPELFHVIDDFL RRSEEDEEKEEDIEVPKAMGDIFESLAGAIYMDSG
35. CaeeDCRB QRLEFLGDAVLDYMITRYLFEDSRQYSPGVLTDLRSALVNNTIFASLAVKFEFQKHFIAMCPGLYHMIEKFMYMVTTEEEIDEGQEEDIEVPKAMGDIFESVAGAIYLDSG
36.NemvDCL1IB QRLEFLGDALLDFLVTELIYSRNTNLDPGELTDLRQALVNNNIFAEIAVKHGFNKSLFQMSPEWFNKIGVFQISKDPFLTLSNDDEEGIEAPKVLGDIFESVAGAIFLDSG
37. AratDCL1B QRLEFVGDAVLDHLITRHLFFTYTSLPPGRLTDLRAAAVNNENFARVAVKHKLHLYLRHGSSALEKQIREF ~GFNSFGLGDCKAPKVLGDIVESIAGAIFLDSG
38. OrysDCL1B QRLEFVGDAVLDHLITRHLFFTYTDLPPGRLTDLRAAAVNNENFARVAVKHKLHVHLRHGSSALETQIREF ~GFNSFGLGDCKAPKVLGDIVESIAGAIFLDSG
39. AratDCL3B ERLEFLGDSVLDFLITRHLFNTYEQTGPGEMTDLRSACVNNENFAQVAVKNNLHTHLQRCATVLETQINDY -DETGRSIPSIQGPKALGDVVESIAGALLIDTR
40. OrysDCL3B ERLEFLGDAVLDILLTRYLFNSHKDTNEGELTDLRSASVNNENFAQVAVKHNFHHFLQHSSGLLLDQITEY ~KVELLSDGLPKGPKVLGDIVESIAGAILLDTK
41. AratDCL2B QRLEFLGDSVLDYLITKHLYDKYPCLSPGLLTDMRSASVNNECYALVAVKANLHKHILYASHHLHKHISRT ~QSTFGWESDISFPKVLGDVIESLAGAIFVDSG
42. OrysDCL2B QRLEFLGDAILDHLFTEYYYSKYPDCTPELLTDLRSASVNNNCYAHAAVKSGLNKHILHSSSELHRKMSYY ~GPSYGWEAGIGLPKVLGDVIESIAGAIYLDSK
43. AratDCL4B QRLEFLGDAVLDYLMTSYFFTVFPKLKPGQLTDLRSLSVNNEALANVAVSFSLKRFLFCESIYLHEVIEDY -PLASGQSEGPRCPKVLGDLVESCLGALFLDCG
44.0rysDCL4B QRLEFLGDAVLEYVITSYLYSTYPDIKPGQITDLRSLAVGNDSLAYAAVEKSIHKHLIKDSNHLTSAISKF ~NSEKDLLEEPACPKALGDIVESCIGAVLLDSG
45. NemvDCL2B EQLEFLGDALLDYLVTRHVLQRFPRLSPGAITDLRSAVVNNYSLACLTIQRDFHKHMRSMSMALFKVVRRFYSKLLLTTVEDGRGGEAIEVPKVLGDLFEALLGALYVDCG
46. ChocDCL2B QRLEFFGDAIADLCVIVYLYNRYPELGPGELTTLKGNVVSNEAFARITVRMGMHKYLYHGSTHLTAEIASF VGGLKKSLSEIAAPKVLGDIFESVLGAIYVDSG
47.MuccDCLIB  QRLEFLGDAVLDFCVTNYLFEKYHTAPPGTLHDLRKSSVNNDILSVLCIQLGLHVHIRHFSTTFPSAVKQF -DEKGEYWLNFNPPKVLSDVVESLIGAVFVDAG
48.MuccDCL2B QRLEFLGDAILDFMVIRYLFARYPDADPGIITDLKDSCVNNHILGIVCIETGLYRHITIHYSGKLIRAIEFF ~EAVGEYWVDFNIPKVLSDVVESMLGATFVDAG
49. CopcDC1cB ERLEFIGDAILDFMVIRHIFDRERTLSPGGLTMLKGAMVANSTLATVCILSGIYKHLVFGSYQLSSAIEDYYALAEQENRMPGQFWPDIEPPKALSDVIESIIGALYISDN
50. MaggDClaB QRLEFLGDSLLDMVCVDYLFKKHPDKDPQWLTEHKMAMVSNQFFGCVAVGLGFHRHLIHMQPALGGSITEWQREEDYARDFW~-~-~-IEVHHPPKCLEDILEAYVGALFVDTG
51.NeucDCR1IB  QRLEFLGDALFDMVAVDYLFRKFPAADPQWLTEHKMAMVSNQFLCCLSFHLGFNKCIATMSPSILKDIAEYKTADEYSRDYWVHITHASRLPKCLSDVVEAYIGAIFVDSE
52. TettDC2aB QRLEFLGDAVLDLIIVEYLFNKFPNSDPGELTQMKTSLVONKTLCLINLMKGFYKFIIGSIQHNKEEIELLVEMFMGDTSLMYDTTYNQSLIKTLGDVIESLVGAIFIDNN
53. TettDC2bB QRLEFLGDAVLDLIIVEYLFNKFPNSDPGELTQMKTSLVONKTLCLINLMKGFYKFIIGSIQHNKEEIELLVEMFMGDTSLMYDTTYNQSLIKTLGDVIESLVGAIFIDNN
54. CopcDClaB QRLEFLGDAILDLVVVHYLYEKFPEANSHQLSLLRAKVICAPTLAYLAIKEGVHKILLINNMGLYRAIEAYPVFEDITDEEIARSYYKFDPPKAISDVFESLVGAVLVDSG
55.ChocDCL1B  QRYEYLGDAIIGCLLLSHLFDQYADAGPGDLTALRGPALSNDLFARVIVSLNIHERFWFECPPFEVEIKKF-ANLLANERSGEDVCKQMTVPKVLGDLLEAIVGAVVIDKG
56. TriaDC1aB QKLEFLGDTILQYIIARHFFNSHPDAKPAKLHDFQEAIVNNKCLAVIGIAIGVSKYVFQESPDLFRDIDQFMNYNDRTEALFENFTEEVKIPKPVSDVVEALIGAIYIDTG
57. TriaDC2aB QRLEFLGDAILQYIVVRHCYHANNNYKPADLHDFVEASLOQNESLAVMTMVYGIHKYFFYNSPSLFSQINQLLSTEEKALVYSNSLKDGVMIPKPLGDLFESLIGAIFIDCG
58.NaegDCR28  ETLEFVGDAVLDLYVSRTMFHNF-YLDQSEMHTFRSNFVRNTALEKIAKDFRIDQLLFVK=--- KDLKLKAKSIS§DVMEALIGAVALDSN

DVFEATLGAVYMENP
DVFEATLGAVYMENP
DVFEASLGAVFLENV
DAFEALLAASFLENW
DCFEALLGALYKDQG
DCFEALLGALFKDQG
DCFEALLGALYKDQG
DCFEALLGALYKDQG
DCFEALLGALYKDQG
DCLEALLGALLVDLG
SMKIKDRLTKNYADCVEAYIGALVIDRF
IRDTLPIKKLGDYLESFIGCCFVDTT

FKHFSVKRMGDHIESYIGGFYLKFG
-GEDADTAPPRSVRTLVPRRSL(DCHEALLGASFLQGG

59. TrivDCRA ERLBEYLGDTVLDLLFGISVFNGYNYANEGLMSELKIAFVKNRTFSKISEILDLKSLLCTSTPTN - - ~=-YDLGKKGSADLFEALFGAILLDSN
60. CopcDC1bA QRLETLGDTVLKFLAGIQIFAEYPMWHEGYLTKRKDHAVANVRLAKECVKRGVVRWIIRDRLLGKKWKPRYKVQGEKKKKKKNKQANKQLSTKVLADVIESLIGAAYISGG
61. MaggDC1bA  ERVEFLGDAVLKLGAAVTCATNNLHFPEGYLSLLKDRLVSNSRLCKAATALGLDQFIITRQYSLKQWRNML-==-=-~ TAPEPPTNTRKMSSKTLADVTEALIGAAYIEGG

62.NeucDCR2A  ERLEFIGDTILKFCACLTASALFPNHHERLLSQWKDKLVNNVRLCRASRDFGLDEYIINSAASK
63.PertDCLIA  ERLEILGDTFLKLETSWYMYEQKDISQEGQLTQLRRDIIRNDRLNQFALAARLHHYILYPAEVE
64.PhysDCLIA  ERLEILGDTFLKLETSWYMYEQKDISQEGQLTQLRRDIIRNDRLNQFALAARLHHYILYPAEVE
65.PhyiDCLIA  ERLEILGDTFLKLETSWYMYEQKDIYQEGQLTQLRRDIIRNDRLNQFALAARLHHYMLYPAEVE
66. PytuDCLIA ~ ERLEILGDTYLKLETSWFMYENKDISQEGDLTRLRRDIIRNDRLNTFALTARLHHYILYPAQIE
67.AIbIDCLIA ~ ERCEVLGDTFLKLETSWYMYQMRDIPDEGTLSMLRRDIIRNDRLCQFSLLKELHHYIVYPAELE
68.5appDCLIA  ETLETLGDCYLKLESTWFLYERWDLANEGALHMTRTDIIRNDRLCLKAISLELHKLMTHPSILD ~PFIHWKPSCVGRTPQSLVAPVKWVADTVEAMCGAYIAGLG
69. EctsDCLA ERLETLGDAWLNYYAGFVVFQDKPLMEEGMMTLLRKNVVSNARLLKCADGRGLREFMYPPRSIL -RPFDMWSPSLLPLPPPVKASKKTIADVVEALLGAALVAGG
70. SchpDCRA DRLEFYGDCFLKLGASITVFLKFPDTQEYQLHFNRKKIISNCNLYKVAIDCELPKYALSTPLEIRHWCPYG-~-FQKSTSDKCRYAVLOKLSVKRIADMVEASIGACLLDSG
71.MaggDClaA ERLEFLGDCFLKMATSIALYTLV-EGDEFEYHVERMLDICNKNLLNWALESNLQEHIRSKSFNRRTWYPPG--LKLLKGKKTEVDDEHALGDKSIADVCEALIGAAYLTAQ
72.NeucDCRIA  ERLEFLGDSFLKMATTIAIYTLIPDKGEFEYHVERMLLICNKNLFNNALEIGLEEYIRSMSFNRRQWYPEG--LILKKGKSKDARQRHVLADKSIADVCEALIGAAYLTGQ
73.MuccDCLIA ~ QRLEFLGDSVLKFITSTYVFVTLPISNEFELTESRMRMISNTALFKSAIQLRLYEYICSQNLPRRFYRPPNYLCKDDSAEMIKSLTYHKLSDKTLADVVESTLGASYLSCL
74.MuccDCL2A  ERLETLGDSLLKFIATIRLYINFPFSNEGELHHLRIRVICNRALYRSAKRLKFYRYVTSQAFNRRYWRPPGFTSPADNQETIDGLKYHKLSDKTLADIVEASLGAAYLSNG
75.AratDCLIA.  ERAELLGDAYLKWVVSRFLFLKYPQKHEGQLTRMRQQMVSNMVLYQFALVKGLQSYIQADRFAPSRWSAPGDGEMEDGELEGDLSSYRVLSSKTLADVVEALIGVYYVEGG
76. OrysDCL1A ERAELLGDAYLKWVVSRFLFLKYPQKHEGQLTRMRQQMVSNMVLYQYALNKTLQSYIQADRFAPSRWAAPGDNMQEDGEIEGDSSCYRVLSSKTLADVVEALIGVYYVAGG
77.AratDCL3A  ERBELLGDSVLKYVASCHLFLKYPDKDEGQLSRQRQSIISNSNLHRLTTSRKLQGY IRNGAFEPRRWTAPGTENMTIKIGKSCDMGHRWVVSKSVSDCAEALIGAYYVSGG
78.0rysDCL3A  ERLELLGDSVLKYAVSCHLFLKFPNKDEGQLSSIRCHMICNATLYKLGIERNVQGYVRDAAFDPRRWLAPGIDDKAIVLGKACDKGHRWMCSKTIADCVEAIIGAYYAGGG
79. AratDCL4A  ERLEVLGDAFLKFAVSRHLFLHHDSLDEGELTRRRSNVVNNSNLCRLAIKKNLQVYIRDQALDPTQFFAFGGILESNTGEIRCSKGHHWLYKKTIADVVEALVGAFLVDSG
80.0rysDCL4A  ERFEVLGDAFLKYVVGRHKFITYEGLDEGQLTRRRSDVVNNSHLYELSIRKKLQVYIRDQQFEPTQFFAPGHPDNRENCNLRCTRSHHWLHRKVIADVVESLIGAFLVEGG
81.AratDCL2A  ESLETLGDSFLKYAVCQQLFQHCHTHHEGLLSTKKDGMISNVMLCQFGCQQKLQGF IRDECFEPKGWMVPGVNDTLPESRNIYVASRRNLKRKSVADVVESLIGAYLSEGG
82.0rysDCL2A  ESLETLGDSFLKYVTTRHLFSEYRLQHEGILTKMKKNLISNAALCQLACSSNLVGYIHAEEFNPRDWIIPCKKISFLAPNGMYSQRKMSIKSKRIADSVEALIGAYLSTAG
83.CopcDCIcA  ERLELLGDAFLKYLASVVVFVMNPTQNEGSLHVARQRLISNKALLACATQVGLPAYICSKPFLLRGWRPWPKRKRKKWKDPMNQNLQNLGDKKAIADVTEAIIGAAYVSGG
84.TriaDC2cA  ERLEILGDSYLKFITTADYFFRNPNMKEGAMSLMRAINVSNSHLSRTSKLKGLTLYQFNTPFKLKQWLPPGNMLTDGSKQRDSESFKQVMSVKNISDTVEGLVGVYSLASG
85.ChocDCL2A  ERLEFLGDAVLKVSCTKRLFARRPHDSEGQMHNARAFRVSNERLHRLGHRFGLHHYLNFQEDTIEEWLPPG------=-~ SDVRGKAQKVTVKALADVVEALCGAYFLFGV
86.ChocDCLIA  ERLEFLGDAVLKVLFSMAAFVANPLDSEGFLSDERDIEVSNQKLADLAIEMKIQDCVAFSGVTQ-===-=~ KAKSWPWFWGTHQNKSVPISQKVLADCVEALIGAHYLQGG
87.NaegDCR18  ERBEFLGDSVLGLIVTSKIFEKFHKNSSGMMSKLREKIVMNKNFANLCIENQLONYIIFSGNHIAQQVV-~ HSKDDGEYVKMLSDVFESLAGALFVDSH
88. PartDC2aB ERLEFLGDSVLDSVVVEWLVKEFNKEKVEDLALKKQCVVCNKALALVTLHYKLDQFLLHPTLHK=---==-~ DVFESIVGAIFVDSS
89.PartDCICA  ENLEVLGDSVLKYVITADIFKQYKLLDEGEMTSLRSRLIMNTFLAQLFEQLGLEQFIINQDLHFKQIKNPL DIYEAIIGGVFETTQ
90.PartDC1dA  ENLELLGDSVLKYVVTVDIFRQYELLDEGEMTSLRSRLIMNTFLAQLFEQLGLQHYIINQDLHFKQIRNPL DIYEAIVGGVFEVTQ
91.PartDClaA  QNLBEMLGDSVIKYLTSAMLFEDKGLNNESLLSSLRIKLITNKHLSDVYSILQIRTMNSKIHYKK ~VRNHMTTTINDVDDFKLSRKQQADIYEAICGACYIRDY
92.PartDCIbA  QNLEMLGDVVIKYLTSAMLFEDSKYKTENTLSSARVRLITNKHLSSIYGNLKLNAMNFKINSKK -LLNHMMMIINEHEDSKLSQKQQADIYEALCGACYIKNY
93.NaegDCRIA  EKLEFFGDSILKYIVSKHIYHEFPLYSSGSLSQLQHKFVSNYFLASVARNTRLPLFIITEPLNT -QNIGGFKSNKFADETNIEAEYKVLADVVESIIGFCYHIFG
94.DromDCRIA  ERLETIGDSFLKYAITTYLYITYENVHEGKLSHLRSKQVANLNLYRLGRRKRLGEYMIATKFEPHDNWLPPSCNDFSCFIPYNLVSQHSIPDKSIADCVEALIGAYLIECG
95.CaeeDCRA ~ ERFETIGDSFLKFATTDYLYHTLLDQHEGKLSFARSKEVSNCNLYRLGKKLGIPQLIVANKFDAHDSWLPPVGNDDISPLPYNLLTQQHISDKSIA LIGVHLLTLG
96.TriaDClaA  ERLEFLGDSFLKFIIAANLFISHPKYHEGQLTNELTKIVRNDNLLKLGKSTPICEYI IGKPPNLNBGHIPPDEKVTSDLDGDKAVTHQKPSSK@%AAILLEPD
97.TriaDC2aA  ETLEFLGDSYLKYAVSISFFLSYSKFHEGQLSSLKSKIVSNENLYQIGIKMGLPGYIIGHNVDQNDIWVPPQLSTLNLSMTSRVHPTQKLKNKCIADVMEALLGGILLELG
98. HomsDCRA ~ ERLEMLGDSFLKHAITTYLFCTYPDAHEGRLSYMRSKKVSNCNLYRLGKKKGLPSRMVVSIFDPPVNWLPPGVDTGKQSISYDLHTEQCIADKSIADCVEALLGCYLTSCG
99.TriaDC2bA ~ ERLEFLGDRYLNYKITLTTLLEHPSWSINEVINRMRFLTKNKKLFRLGAGRRIPYYIVGCPFNQNKSWVPP---SELSIAMSREYTHQPLTKKAIADCVEGLIGYLCLVCG
100. NemvDCLIA ERLEMLGDAFLKQAVSIFLYCCYKDGDEGKLTKRKTSQLSNRALYRVACRLGLPEYLQNTQLDRVSWTTPSMSTLEKPETARDKALHQSIPDKSVADSVEALIGAYLTTCG
101. NemvDCL2A ERLEIYGDAFIKYAISELLYSDFPNVNEGRLSFLRGLRVSNQQLFYLGRSRGLAPLILTKPFEPVGSWVPPECRGNVEPMLLPPHTFTVISDKTVADTIEALIGACLMSSG
102. EdhaDCLB  NVLELLGDCALDLVVTEKIYHEYSQANPEELHCRRKSMVNNFSLARVLFKTGLCQVMHICFNND YLNRIAEKLTRDGEAVNKAFGDILESVCGAILVDLD
103. NosbDCLE  QKLELIGDCFLDLKVSDYIYKNYTEASPFDLHTLRKSLVNNFTFATILFKSGLNDLVETGLRGE -YSNFTHHKVSKVYSDLFEAIAGAVVLDSD
104. TrahDCLB ~ EKLELIGDSILDVFVTKSIFNEYS---PFALHEARKNLVNNQIYGNVLYTSKLFHYIETCFDKD ~-ELRDSYLVNNYKKLYGDIFEAINGAILLDLD
105.EdhaDCLA ~ EREEFLGDSVLKFVTSKYLFITKTKTL-GFYVTKKDSLISNAALFDIAKKINLHHYFTSINFHKNIFQPPDFSSSTIMNNYVNPLDDENRTIKVYADILEATIGSIYLESG
106. NosbDCLA ~ ERLEFIGDSVLKFSISKFLFKERGYDL-CKIVSTKDNLICNNYLYEVSKEMNLKKYISLIKFSENTFQPPAEYFAFKYSLKQASESKTVANKKVFADIIEALIGAHYVEHG
107. TrahDCLA ~ ERLEFLGDCILKYLVTKFFMLCF-EYDTGLIVDSKCRIIENSNLTLIGRKLKLESYFSNLVFQP ~FNFKNTAFNSQTTICSQISSEKTYADIVEAIIGACYVENG
108. EctsDCLE.  QRLEFLGDAVLGWMVTAHLYFASSAFTPAELTRIKSSCVCNASLWVIALRLDVHHVLRASPKIL ---GHIHAFIENNGVSGTGTAPKHPADVLEALIGAVFIDSS
109. PartDC1cB  DRLEFLGDAAIELLVISYAFRVNPNWSPGLLSTWKQYLLGNKFMGEQTIKMGLKPQV ---NEIPKLYGDIFQSVAAAILLDSG
110. PartDC1dB DRLEFLGDAAIELLVISYIFRANPNWIPGLLSTWKQQLLGNKFMGEQTIRMGLKPHI ---NEIPKLYGDIFESVAAAILLDSG
111.PartDClaB  ERLEFLGDAILEFLIVANVHKECEKLLPGMLHTAKISLLDNGFMGTMALYHGYHQYAIGLCQET CALRQEEFNEFYLINQYSTQIPKIMGDLWESVAACIMIEYG
112.PartDC1b8  ERLEFFGDAILELLVIVNVHKECEKLLPGMLHTAKISLLDSGFMGTMAIYHNFHQYARNLPKEI -LLRQDQFTDFRRINQYSQQIPKIMSDLWESVAACILVEYG
113. TetDCR1IB  QIBEFLGDALIEILVVSHGYHISRNRQIYFFCEMKSLLLSNDFMSRMAILNKFHYYALNISKYQ -IEDCNLNTKFKESVSHQANSPKVLGDLWESVAGAIIMDSD
114.PertDCL1IB  ERLEYLGDALIEYLTLSYAFLMYDKWLPGSLSQWKSATVSNDALGKTALVCGVDECIFAGAVRIDRETMNRSNKLKAKCKSASACGKSHSLPKMYADVFEALVAAVFLDSG
115. PhysDCL18  ERLEYLGDALIEYLTLSYAFLKYDKWLPGSLSQWKSATVSNDALGKTALACGVDECIFAGTVRIDRETMERSKRQKARGKSASSGGNNHTLPKMFADVFEALVAAVFLDSG
116. PhyiDCLIBE  ERLEYLGDALIEYLTLSYAFLMYDKWLPGSLSQWKSATVSNDALGKTALACGVDECIFAGAVRIDRETMDRSKK-KAKSKNAPNGGNSHTLPKMFADVFEALVAAVFLDSG
117.PytuDCL1B  ERLEYLGDAIIEYLTLSYAFLAHDKWLPGSLSQWKSATVSNDALGKTALACGVDECICAGAVRMDRETMQIAPLPSKKKKPKLTGTNPMSLPKMFADVFEALVAAVFLDSG
118.AIbIDCLIBE  ERLEYLGDALIEYLTVSYAFLAHDTWLPGSLSNWKAATVSNDALGKTAIACGVDEAICLGHVQFDREIMNKPGHSRNSTTKSNCTTNLLALPKILADVMEALVAAVFLDSG
119. SappDCL18  ERLEFLGDALIEYLVLTYATTTYPSWQPGDLTNWKGATVSNDALGKTALIAHVDHVMLTGAVKMDPKMTAN--RIRAGMPVEASALDHVSMPKMYADVFEALVAAVFLDAG
120. TriaDC2c8  QRLE AILEYLLIEFVYCRKPYFGPGKISHFKSVMTRNQTFSLIAIAFQFYTHIRCHSKLK -~IGHFANLAYQLYTSNRYQKLPKVCADVFEAFIAAIYLDCG
121. NaegDCR38 BOLKLLGSALLKFMVTEFVYKRFTEAQPSKLTLLAHQIISKQGFSAIHEKFRFDQFLMKTDIDA DYSEIQQSYDCFTALLGAIFMDQD
122.TrivDCRE ~ ERJEFIGDLIVKYSLIVSQMEAFPNATESGMSIASSFLKSNDFLGKRAYKIGLIDLLSIVRKEN SSEDAAKGDIDESRTPKYYGDVFEAITAAIAGTFG
123.TriaDC1bB  EKLEFVGDSILNYLVIKYLFLATDQDI-TRSKFFYGIAISNEVYGLLSYAYNFHHLFYQSPFVK ~NKHDWVYTIFSKSIDDDFSIPKELADVFESLAAAIYFDSG
124.ChIrDCLIA  ERLETLGDAVLKYLATLYVYGTVPVSHEGVMSYKRDQLVANEALYGRALEAGLQHHMRALPYDM -VLRGRHWNTGEEAARAQEVRGKRLADCVEALVGCHLAPGV
125.ChIrDCL3A  DRLEFLGDSVLKHIAVLFTFLRDPTCHEGVLSFKRDALIANE- LPALLRALPYDGGRALRQA --KGFKGKRLADGVEALIGALLLPVL
126. ChIrDCL2A  DRLEFLGDAALKLLAQVYVFLRPPPPHKPNPPTTHPQTLAHHALGPRLR-~--LAACLRALPLDPGRALRQA --GGVRGKRLADCVEALIGAHLLQPL
127.VolcDCLA ~ DRLEFLGDAVLKLLAHVYVYLRGPLGR-WDLHGIRCGVLYNCRLYECHITT- PCTVHICPPRRGVNGKRLADAVEALIGARVLPAV
128.TetDC2aA  ERYEFLGDTVLKCLSSTQIYFEHPKSMEDHLHVHRTIIIQNRNLAQIAVKKKIFKYILSSKIETLSPIGIKQQQNDIPNLLRLEPTYRHIKGKTLADTLE
129. TetDC2bA  ERYEFLGDTVLKCLSSTQIYFEHPKSMEDHLHVHRTIIIQNRNLAQIAVKKKIFKYILSSKIETLSPIGIKQQQNDIPNLLRLEPTYRHIKGKTLADTLESIIGVFFQQKK
130.PartDC2aA  QVLEFLGDANLKLLSSIEVFVQFPFANEHLLHLERARIVSNENLRKFSIIHRFFNCIKCTNFDY -~QYTQONGEVITELPKNYQPIPEKVHSDVVEALNGAFLIQYD
131. TetDCRIA  ELLEVIGDVVIKYISSLYLYLHLPNQSENALTMIRTIFINNKYLGISAFRNGLQFYVQTKRPSS -FNLNSFTEAPQDQKQSFQLSYSNLSDTLESVVGCFYASNQ
132. DromDCR2A ERLEILGDSFLKLSATLYLASKYSDWNEGTLTEVKSKLVSNRNLLFCLIDADIPKTLNTIQFTPRYTWLPPYAGADFSSEVNFCVGLVTIPNKVIADTLEALLGVIVKNYG
133. NaegDCR2A ERYEFFGDTILKYAVVLDIVLRFPFENMKFYNEEKTAKVSNSNLRKLAQKLSIMDFFIETQYYH --HNVAGIAFSKSEQEASVKGKKVRA LIGLVGKHSI
134. NaegDCR3A ERLEFMGDSVVNLTACVELIKSNDDSKKGDWNAGFTVLIANDSITREAEKLQISEHFLNS--- SDKFSKKNOSNVIESTIGALYMAEG
135. PhatDCRIA  ERLEFLGDAVLGFCLALNAMTRNASLEWEELGLVISNAGKNKALAAICHRADLEALVTYPNYRW -PGQSTKANVSLESQKTSDTSRFARHEIVESVIASVYLSDM
136. ThapDCRA ~ ERLESLGDAVLLFFIVLNVFAASPASDEMVLDLFRSVITRNKVLVRAGMRLGMHVLL === === == mm = = oo DCKQKKLSDVFESILGAAYILDS
137.CopcDC1b8  ERMEFIGDSILDMVVTDMLYRAPREYSPGHIHLRRSAVVNGHFLAYICLGMHLSQCLLHSSQQV -ADALEHGSIFPWSSLTRLQAPKFLSDIVESTIGAAFIDSG
138. MaggDC1bB ERLEFLGDSVLDFVVVARLFSVKDPAPHYNMHLLRTAVVNGEFLGFLAMEWPLFGFLRENASGD ~RDALEHGQRYPWDLLARLRISKVHSDVLEAVIGAVWVDSG
139. NeucDCR28  ERLEFLGDAILDVIVVKRLMAETGPNEHNDMHEHLSSVVTADIMAFLAMEWPFWRFMRENSPQV -RDAIWKHENTLPWALLARMGPQKFYSDIVESLIGAVWVDSG
140. TriaDC1bA IKLVLAVNLYQTCPDDNSYALTMKRRQQSSEFYLFNLAAKTNIPSYIISKPFNQLKCWIPPSDSALAERTI IESITDNFLSVKS’{: Ecrsmclxunnn
141. TriaDC2bB LIYQICLFLYTQYTDYQPKDYHLLLEYLTCNRMYGIVAIASDLCKFLLHKSRELTLQIDEICSYKMKTTLLLEKLSIEQFVPKELGDTFAAVVAAVFLDNY
142.ChIrDCL1B QLI AVVGLLASLWAYSL--GGSPRDMSMTREMLVRNDTLAACCLGSRLSTALRVRHRQLQLAIEEYDSGSSSSSSSSSSAVAAPRAPKVLADVVERALGAIWLDSG
143.ChIrDCL28 QR AVLGLVVSFWVFSA--GGSAEAMSTRRRDLVSNGPLAEAAARLGLQRHLRAGSGALVAAVARFAGGTGGSGGGKKAEPRILLAPKALADLVEALVGAVYLDSG
144.ChIrDCL38 QR AVMGTVVSFWLFRA--GGSAEAMTARRKALVSNGPLAAAAVCLGLQRHLRVGSSALLGTLGAFAAAAAAAAAAAVPRVRVLCAPKVLADVVEALIGAVYLDSG
145.VolcDCLB QR GVLGMVASVWAFCSVPGGTAEHMTTHRTALVSNGPLAAAAVRRGLHQHLRTGSMSLMAAINNFAPRKALAAGDLEGEQDALRAPKALADLVEALVGAVYLDTG
146. PhatDCR1B D ¥SLQLAISEDAFRRFPEAEPRDLHLVRACATIADDVVVYIMLKAGLD -=-=-GALYEQ

147. ThapDCRB K1 YYVGNiéLQLKLVEE1YHHHTEATSGDIHFHKVVMLSDDSHAYILVKNGLHKCLP‘DR- -
148. AIbIDCL2A  DRIAFLGNHALKFLAAFSLSFKIADGSDNPMEQAPSVVL-DETVRDITQSVGLDSLLQCA--~
149. AbIDCL2B  EAL AMINMVVAAFLIHTFPCSKDELLLHVQSHVTSNEQRILAARKAGIAHLLPLLCDEY
150. NeucMRPL3  ANLAFVGOTUINYHIAEWLLCKYPRLPQGILFSAMKAYAGPKPLLQIARSWGVDTAAVPGGEVD

~VEDYMDEMKSPISAETRQMSSKMVADVVESLIGAAYMCGG
~PFQCWKPSCMGKTPDPVVAPSKWIADVLEAIAGAYLVGKG
~PFQCWKPSCMGKTPDPVVAPSKWIADVLEAITGAYLVGQG
~PFQCWKPSCMGKTPDPVVAPAKWIADVLEAITGAYLVGQG
~PFEFWKPSCMGKTPKPVVAPSKWIADVLEAICGAYLLGQG
~PFSCWKPSCMGKTPQSINAPSKWIADVLEAICGAYIIGHG

~-FNLSTLKSDVKQSHMFENCIRALVGAIYLASG
EEEQINGSD RVFNTPLGFLFLEND
-EQDQDVSYDRYGNPDTRAAAERA YFVRXVVGAIYAHCG
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Supplementary Figure 6.  Catalytic residues for RNase III domain. Alignment of RNase III domains from phylogenetic 
analysis. Red boxes indicate the first and second loci with catalytic activity, which show strong conservation. Orange ovals 
indicate deviation 
from the consensus. 
Species abbreviations 
are defined in 
Supplementary 
Table 2A.


Supplementary Figure 7. Catalytic residues for RDRP domain. Alignment of RDRP domains from phylogenetic analysis. Residues 220-300 from the RDRP domain
are shown. Red boxes indicate the locus with catalytic activity, which shows strong conservation. Orange ovals indicate deviation from the consensus (more than one
change in complete sequences). Changes in the second residue of the consensus sequence were not highlighted if that was the only change seen. Species abbreviations

are defined in Supplementary Table 2B..o

Sequence Logo Ej)] ceo oYY BNPorHPGDeRav o 12 Lovrny2VF G RE ',A;'\’f—-';’AG(;‘DLDGD e Y=WD, Ly B
1. AratRDR1 IITGPVVVAKNPCLHPGDVRVLQAVNVPALNHMVDCVVFPQKGLRPHPNECSGS/DLDGDIYFVCWDQELVPPRTSEPMDYT
2. OrysRDR1 TVTGKVVIAKNPCLHPGDIRILHAVDVPVLHHMFNCVVFPQQGPRPHPNECSGSDLDGDIYFVSWDPSLIPPRMVTPMDYT
3. AratRDR2 VVIGKVVVTKNPCLHPGDIRVLDAIYEVHFKGYLDCIIFPQKGERPHPNECSGGDLDGDQFFVSWDEKIIPSEMDPPMDYA
4. OrysRDR2 TVVGKVAITKNPCLHPGDIRVLEAIYDPDLVGMVDCLVFPQRGERPHPNECSGGDLDGDLYFITWDDKLIPEKVDTPMDYT
5. AratRDR6 VVKGYVAIAKNPCLHPGDVRILEAVDVPQLHHMYDCLIFPQKGDRPHTNEASGSDLDGDLYFVAWDQKLIPPKSYPAMHYD
6. OrysRDR6 VILGTVVIAKNPCLHPGDVRILEAVDVPELHHLVDCLVFPQKGERPHANEASGS DLDGDLYFVTWDEKLIPPKSWNPMDYS
7. MuccRDR1 LITGDVVVFRNPCFHPGDVRIVKAVDREELHYLVDVIVFSSKGVRDIPSMCSGGDLDGDDYTVYWDPRLIPKGNYEPMDYT
8. NeucRDR2 VITGTCVVGRNPSLHPGDIRVVEAVDVPALRHLRDVVVFPLTGDRDVPSMCSGGDLDGDDFFVIWDPLLIPKRSHPPMISE
9. SchpRDR VIVGLCIVARNPSLHPGDVRVCKAVRCDELMHLKNVIVFPTTGDRSIPAMCSGGDLDGDEYTVIWDQRLLPKVNYPPLLES
10. IxosRDR1a ILKGDVIVTKNPCMHPGDIRRLTAVDVPRLHHVRDCIVFPAKGERPHPDEMSGS DLDGDEYSVLWYEDLIFRNNCSPMHYY
11. IxosRDR1b LRAGRVMVTKNPCIHPGDIRLLEAVDVPALSHIRDCVVFPQIGKRPHPDEMAGSDLDGDEYSVIWYEPLLFKRNDDPMDFY
12. IxosRDR2a VITGQVLVTKCPCLHPGDVRKFTAIDEPRLHHVVDCIVFPGQGHRPHPDEMAGS DLDGDEYIVIWEPSLLFPYNKQPMNFS
13. IxosRDR2b FCTGAVLVTKCPCLHPGDVRKFTAVDVPALHHVKDCVVFPARGPRPHPNEMAGS DLDGDEYVVIWKKDLLFPPNRKAMVFS
14. NemvRDR1 VLKGPVVVTRNPCLHPGDVRRLVAIDTPKLRHLVDCVVFPKTGQRPHPSEMAGGDLDGDLYFVCWYKPLIPSQEIDPMDYK
15. NemvRDR6 ILTGDVVVSKNPCFHPGDMRKFNAVDIPALYHLVDCIVFPAKGPRPHTDEMSGSDLDGDKYFATWLRGIIPDDNEPPMDFY
16. CocsRDR IVTGTVVVAKNPCFHPGDVRKFQAFRSPELHHLVNCLVFPQKGQRPHPDECSGS DLDGDQYFVSWEPGLLFPPNREPMSFH
17. NaegRDR1c VVKGRCIVGKNPSLHKGDLRIVTAVDRPELYHLNDVVVFSKKGKRPITNMITGS|DLDGDQFFVYWDPDLIPESDSEPMDYS
18. SappRDR1 AFGSSVAVGRCPCLHPGDIQCLTLVDAPALRHLYDVLVFSSAGDRPDPDTMAGGDLDGDVYFCIWDPRLLPTTVYPPMEAA
19. SapdRDR1 AFGSTIAVGRCPCLHPGDIQCLTLVDAPALRHLYDVLVFSSAGDRPDPDTMAGGDLDGDVYFCIWDERLLPTTTYPPMEPG
20. SappRDR4 PPNAITAVGRCPCLHPGDIRRLTYVDVPALHHLHDVVVFSSHGDRPTPDTMAGGDLDGDVYFCIWDAHLVPHDEVAPMTRP
21. SapdRDR2 PPHATLAVGRCPCLHPGDIRRLTYVHVPALSHLHDVVVFSAHGDRPTPDTMAGGDLDGDIYFCIWNQKLVPPTEFAPMTKP
22. SappRDR2 ALGTRCVVGRNPSLHPGDLRILTYADVPALHHLYDVLVFSSRGDRPVTDMMSGGDLDGDLYFCLWDHRLVPAQDVPPMHPP
23. SappRDR3 ALGTRCVVGRNPSLHPGDLRILTYTDVPALHHLYDVLVFSSRGDRPVTDMMSGGDLDGDLYFCLWDHRLVPAQDVPPMPPP
24. SapdRDR3 AFGTRCVVGRNPSLHPGDLRVLTYTNAPALRHLFDVIVFSSRGQRP

25. SappRDR5 ALGTRCVVGRNPSLHPGDLRILTYADVPALHHLYDVLVFSSRGDRPVTDMMSGGDLDGDLYFCLWDHRLVPAQDVPPMHPP
26. SapdRDR4 TIGTRCVVGRHPSLHPGDLRVLTYMMVPALCHLFDVLVFSSRGQRPVTDMMSGGDMDGDLYFCLWDQRLVPAQDVPPMQPP
27. CaeeRDR1 LKTGKVLITKNPCHVPGDVRVFDAVWQPALAHLVDVVVFPQHGPRPHPDEMAGS/DLDGDEYSIIWDQEMLLDYNEEAMVFP
28. CaeeRDR2 VLTGTVLLTKNPCIVAGDVRIFEAVDIPELHHMCDVVVFPQHGPRPHPDEMAGSDLDGDEYSIIWDQQLLLDKNEDPYDFT
29. CaeeRDR6a IVITGTVLLTKNPCIVPGDVRIFEAVDIPELHHMCDVVVFPQHGPRPHPDEMAGSDLDGDEYSVIWDQELLLERNEEPFDFA
30. CaeeRDR6b IVTIGTVLLTKNPGIVPGDVRIFEAVDIPELHHLCDVVVFPQHGPRPHPDEMAGS DLDGDEYSVIWDQKLLLERNEEAFDFA
31. HyaaRDR LDNVDVVVHRSPCHHPGDIRVLYRIDVPPLRQLKDCIVFPCEGPRPHPDECTGGDLDGDTFVVIWDERLIPSRTKEPMTFD
32. PertRDR LDGIDVAVHRSPCHHPGDIRVLRRNDVPQLRQLKDCIVFPCQGPRPHPDECTGGDLDGDIFVVIWDKRLIPSRTKEPMVFD
33. PhyiRDR LDGIDVAVHRSPCHHPGDIRVLRRTDVPQLRQLKDCIVFPSKGPRPHPDECTGGDLDGDMFVVIWDERLIPSRTQEPMAFD
34. PhysRDR LDEVDVAVHRSPCHHPGDIRVLRRADVPQLRQLKDCIVFPCQGPRPHPDECTGGDLDGDMFVVIWDKRLIPSRTQEPMAFD
35. PytuRDR LDQIDVAIHRSPCHHPGDVRVVRRSDVPQLRFLKDCIVFPCDGPRPHPDECTGGDLDGDVFTVIWDERLIPQKENAPMEFQ
36. AIbIRDR LDQVDVVVHRNPCHHPGDIRVLRRADVPQLRCLVDVIVFPVSGPRPHPDECTAL--DSERRKCYRRNGILRRKKKNPENVE
37. PartRDR1 YITGEIIVVRNPCLHPGDIRKVRALSENEIAEYYNCIVFPCKGN-SIPADCGGGDLDGDIYFVSWDPKVIPKTTEYPMNYD
38. PartRDR2 NIQGEVLVTRNPCLHPGDIKKLNAISTQEISQLINCLVFPACGN-SLPCQIAGGDLDGDLYFICWDNRLLPPVQAKSMVYD
39. TettRDR QVEGDVIVVKNPCLHPGDIRKLKAVTLETIKKLRNILIFPQKGKEPITSQIAGS DLDGDICYFICWDQRFIPLEQKEPFNYD
40. NaegRDR1a TLSGTVAITRSPCLHPGDIRKFKAVTDPKLSHLRDVIVFSQKGNRPAANKMSGGDYDGDFFQVFWDPLLVNFEEYPPMNYE
41. NaegRDR1b IVSGNVFVTRNPCLHPGDVRKFKAVS-DVLKHLKDVIVFSQKSKQSQASKMSGGDLDGDLFMVCWDPELLNFTEHKPMKHT
42. HydmRDR1 IITGDALVYRNPCLHPGDQRVVCCVDEPSLRYLVNVVVFPVMNECSFAASCSGGDLDGDQFAIIWDTKLIPPRHLPRFDYS
43. HydmRDR3 ITIIGDALVYRNPCLHPGDQRVVCCVDKPSLRYLVNVVVFPVMNECSFAASCSGGDLDGDQFAIIWDTKLIPPRHLPRFDYS
44. HydmRDR2 IITGDALIYRNPCLHPGDQRVVCCVDKPSLHYLVNVVVFPVINELSLAASCSGGDLDGDQFAIIWDTKLIPPRHLPRFDYS
45. TrahRDR VVVGNAIVAKNPCLHPGDIRKVHCVYKKELLHYKNVLVFSRKGTRPTFNMCSGSDLDGDLYFISWDKRLIPRNEHFPQSYQ
46. VavcRDR VVVGGAIVAKNPCLHPGDIRKVQCVYKKELMHYKNVLVFSKKGRRPVFNMCSGS/DLDGDLYFVSWDARLIPPIEHFPQNYQ
47. VitcRDR VPNCYCIVAKNPVMHPGDIRVVKCVDAPKLHYLKNVIVFSKKGSRPIFNQCSGS DLDGDIFLVSWCKALIPKATFKPYNYI
48. CopcRDR1 YIQGTVSISRSPVAHRGDVQRVYAIGEP--=-======—= PAVGDRSLASCLGGGDVDGDMFSVITCDALLPSETFEPSAYE
49. CopcRDR5 WLEGDCVVTRNPVVRPGDIQKVRAIGKPKCRDLKNVVVFSSQGRRSLPSCLAGGDLDGDKYAVIQYEGLLTEREADPDEAK
50. CopcRDR2 YLEGPVLISRSPTIHPGDVQLVQAIGHPPFEPLANTVVFSVLGDRPLPSCLGGGDLDGDIYNLIPLEGFTPV---RPSQYA
51. CopcRDR3 YLEGDILISRSPCIHPGDVRITRAIGPPPFEPLANTVVFNVLDDRPLASCLGGGDLDGDTYNLLPLSGFRPTRIPEPSQYA
52. NeucRDR1 PTAGPVVVTRSPALHPGDIQIAHNAI-PPLRELKNCIVFSQNGERDLPSQLSGGDLDGDTFNVIWDQSIVATRTFAAADYP
53. EctsRDR1 CRSVN=-==-==—-- HYTANRASIMTNADRPEPSKMSGGDLDGDLYSVVWDQDLLPPEREPAMGYE
54. EctsRDR2 CRSVN=-===—--- HYTANRASIMTNADRQE---MSGGDLDGDLYSVVWDQDLLPPEREPAMGYE
55. MuccRDR2 VIEGPVVIYRDSSCFPGDVRVMAAINYAELRHYTNVLIFSSIDRCDLPSLCSNDDPDEDNVNVIWDTRLLPVCNVATRSYQ
56. EmihRDR2 VITGRAFFVRNPCLHAGDIRLVDLVELPELAELLN-=----- AGERPLSDQSAGGDLDGDKYLVCWDADIAAARQE

57. DicdRDR1 VIIGRVAVLKNPCHHPGDVRFLKAIDHPPLNGKRNVLFFSTNGMVPNFKQCSGSDLDGDRYFVIYDQTLIRETHE-PYLGE
58. DicdRDR2a VIEGLVMVIKNPCTHPGDVRYLKAVDNIRLRHLRNVLVFSTKGDVPNFKEISGSDLDGDRYFFCYDKSLIGNRSESETAYL
59. CopcRDR4 PIHGDVLVVRNPCLHPGTV-=-=-=====—— LSHLVDCLVFASAGSKPAPSLSSGGDLDGDEFFVCWDQDLVPPRVSEPYDYP
60. NemvRDR3a QVATEVMVVRNPCYYPGDIRVLKVKNLPQYAYLNDCIVFPTKGSRPHADESSGGDLDGDEFFVSWDQDLIPCWRLPPFDYS
61. NemvRDR3b QAANKVAVIRNPCYHPGDVRVLKVRNKPELNHLRDCIVFPVRGRRPHALECSGADMDGDKFFVTWDNNLI PRWRVAPYEYG
62. NaegRDR2a VIENTVIVTKEPCLHRGDLRKLEAVNIPELNFLYDVIVFPTKGSRPITNMIAGS/DLDGDQYFACWDNELVESLV-DPGSFD
63. NaegRDR2b VLQKEIVLTKEPCLHRGDLRKIKAVYYPKLSHLCDVIVFSSKGKRPVPNMISGSDLDGDQFFVCWDDLIVDNVK-EPGLFD
64. NaegRDR6 TLEGTIAITKEPCLHRGDLRLLKAKKIESLEYLSEVIVFPIKGKRPIPNMITGSDLDGDKYLVIWDEPLVSSFVQEPGNFD
65. NaegRDR3 EDGTQVFICRNPCLHPSDIQTFTCRDNSKYRPSNAAIIFPTQG----YTSIKICDFDGDRVFVCWDSRLIPDQVSSPLTHD
66. NaegRDR7 PGGKKVIVFRNPGLHPRDVRIFETVSIPDYGHEVDVIIFAADCQHNIPGELGNFHLDGDRFFTSWNTEIIPQAQY

67. EntdRDR IPSSRLLVVKFPATHPGDFVLLNVVDYERLTYLRDVIVFSSKGNRPDPNKLSGGDLDGDEYLIIWNPLFLPKNSHPPAIYD
68. EnthRDR IPSSRLLVVKFPATHPGDFVLLNVVDFERLTYLRDVIVFSSKGNRPDPNKLSGGDLDGDEYLIIWNPLFLPKHSHAPATYD
69. EdhaRDR VEKDCIKDRKSRKIK-=-=-—-=--— SDTKNQCFSCTK-=-=======—=—— --CGKPFFLSKSC

70. CopcRDR6 IITGDVLITRYPCKLPTDIQKASKVDHPGLHDLVGVIILSTKGTRRAADFIGGGDYDGDKAMIIWHPPMVEAFTPKGHNVP
71. MuccRDR3 QILGDVIVTRNPCALSSDVQKVKAVDCTALRMYSDLAIFSIKGETSLASQLSGGDYDGDIVFCCWDERIVEPFVSTPVPPP
72. MaggRDR LNDQEVLVARSPAHYVSDIQKVKAVFRPELKDLKDVIVFSRNGNVALADRLSGGDYDGDIAWVCWDSKIVDNFQN-PDSPD
73. NeucRDR6 LSDCDVLVARSPAHFPSDIQRVRAVFKPELHSLKDVIIFSTKGDVPLAKKLSGGDYDGDMAWVCWDPEIVDGFVN-PLEPD
74. GialRDR CVEGRVVVAKNPCFYRGDVRIYHAVNIPVLGMYRGVICFPKYYGRPMTDCLSGS/DLDGDIYWVSWDASLLGTIQREPASFQ
75. AratRDR3a QISGDVLVYRNPGLHFGDIHVLKATYVKALGNAKFAVFFPQKGPRSLGDEIAGGDFDGDMYFISRNPKLLEHFKPGRKPSE
76. AratRDR3b SQOQDVLVYRNPGLHFGDIHILKATYVKSLGNSKYGVFFPQKGPRSLGDEIAGGDFDGDMYFISRNPKLLEHYKPGRQPSE
77. AratRDR3c QISGEVLVYRNPGLHFGDIHILKATYVKALGNSKFAVFFPQKGPRSLGDEIAGGDFDGDMYFISRNPELLENFKPGRAPSQ
78. OrysRDR3a QFSGDVLVYKHPGLHFGDIHVLKATYIRDLGYAKYAILFPISGPRSLADEMANS DFDGDIYWVSKNPKLLEHFKP-KKPQD
79. OrysRDR3b QVSGDVLVYKYPGLHPGDIHVLKATYSSDIGNSKHAILFPTTGQRSLADEMANSDFDGDIYWVSLNPKLLEHFKP-KGPED
80. EmihRDR1 AVLGRCLLYKSPGIHLGDVRAVRAVA-PHLAFAPDGLIVSCQGERSVLDMIAGS|DADGDCFTVLFNERLLSLEALRPQPSP
81. NeocRDR VIQGVVAVCRNPCLFPGDIQLCFAVAL-SLLACRDLIVFPSKGSRDVPNMLSGGDLDGDKFWVTWDPDIVEPLVAPAKAPG
82. ToxgRDR LIQGVVAVCRNPCLLPGDIQLCFAVGL-GLLACRDVIVFPSARSRDMPNMLSGGDLDGDKFWVVWDPDLLAPLVAPTRSEA
83. PhatRDR FQENLLFVTRSPCIFPSDGRLLPLVT--KPSLPFGALIFADPGMKPLPAHIANGDLDGDLYFVCWDSEILRNVRADPIVEE
84. ThapRDR1 FGVDQIFVSRSPATEVSDGRVVELVNT-KPSLPFGAIMFGNKGYCPLPECIANGDLDGDWYFVFWSEALLQHIHAIPFIDN
85. ThapRDR2 L--NEVFVSRSPCLTPDDAKLLSVVGS-QPSYRFGTIIFGTNNQTPMPNLIADGDLDGDRYFVLWEPTILDHLQDLTL

86. ThapRDR3 LDONYVFVTRSPSLAPTDAKLLSVLTS-RPNYKFGTIVFGSNNQTPMPCLIGDGDLDGDDYLVFWESGILSHLLHLTLPET
87. ThapRDR4 RLPSKIFITRSPCTEVSHGRVVEAKELPQFEYSFGSVVFALE-ENPLPMKLADGDLDGDWYFICWDDKILSEVEE

88. NaegRDR4 LELDYVLVYRNPLGYEGDIQKLKIKKNPFLKSRRNSITFAMKGTRNPIGFMQGGDFDGDRYNIIFHPKIVKYDESLNLDYN
89. NaegRDR5 AKIDKVLVYRNPLAYEGDIQCLKLVKHPFLQSRRDVIVFGHNKVPEPLCYMAGGDLDGDLYEITIFDPEIVKLNLKPKLNYN
90. VolcRDR TGEREVVIYRFPGLHPRDLRKFRSAPPPELPPLTTLLFFSTAGSRAPASGLSGGDYDGDHYTIIWDERVVSQFEEYPPDEE
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Supplementary Figure 7.  Catalytic residues for RDRP domain. Alignment of RDRP domains from phylogenetic analysis. Residues 220-300 from the RDRP domain 
are shown. Red boxes indicate the locus with catalytic activity, which shows strong conservation. Orange ovals indicate deviation from the consensus (more than one 
change in complete sequences). Changes in the second residue of the consensus sequence were not highlighted if that was the only change seen. Species abbreviations 
are defined in Supplementary Table 2B.
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Sequence Logo @o] YO Eer A NelxsL, O
1. AratDCL1 YQLDVLEQAKAKNTIAFLE HPY SLVMSEFY HTPK DKR PA IFGMTA SP
2. OrysDCL1 YQLEVLEQAKSRNTIAFLE LIAVLLIKSVCDKMLKEKMLAVFLVPKVPLVYQ---VL
3. AratDCL2 YQVEALEKA IKQNTIVFLE L IA IMLLR SYAY LFRK PPCFCVFLVPQVV LV TQQAEA LKMHTDLKVGMYWG DMGVDFWDSSTWKQEV DKY EVLVM TPATLLDALRHSFLSLSM IKV LIV[DECHHAGGK HPYACIMREFY HKG TSNV PR IFGMTASL
4. OrysDCL2 QLEALERAVRGNTLAFLE L IAVMLLRAYAHRVRR PRRFAVFLVPTVVLVGQQARVVEQHTDLVVKQFCGEMGVDFWDAA TWR SQ LEDGEVLVM TPQILLDN LRHSFFRLQDIALLIFDECHHARGN TPYACIFKEFY HPASDPLPR IFGMSASL
5. OrysDCL3 MRRNTIAMLD IAVMLIKEFGK INR TKGKV IIFLAPTVQLVTQQCEV IETHTDFEV EQYYGAKGVDQW TG PRWQ EQ I SKYQVMVM TPQV FLQALRNAFLILDMVSLM I F|DECHHA TGN HPY TR IMK EFY HK ~ SEHK P SVFGMTA SP
6. MaggDCR1a YQ IELFERAKQKN TIAVLD LIAILLIRHIIELELGAKR ITFFLVDKVALVRQQ TDHIRANLDFPV TGLHGDTVRNLWY SKEFEKLLQEQEVVVCTAEILYRCLHRSY LN ISQVSLVV F[DEA HHAKKN HVYAR I IK DFY LM DCQKR PR IFGMTA SP
7. NeucDCR1 YQVELFERAKQQN TIAVLD L IAAMLLRWY ITGELEDRR IAFFLVDKVALVFQQHSFLTKN LDFPMEKLCGEMV EGV ESKA FWK EALEQNEVVV CTAEILSTALHHSW IRMDQ INLLIFDEA HH TKK DHPYAR I IKNFY IDQ LERR PR ILG LTASP
8. MuccDCL1 YOYEIFKKAVSENTIAVLD L IAVMLIKHMLALEREKRKV TFFLVDRV HLVFQQA SV IRAN CDAQVK ELCG DMNVDAWKADTWTEIWDNNDICVLTAQIFLDN LR SG FLTLDRVN IMV FDECHHA SKG HPFNLIM IEFY HRQALDK PK IFGMTASP
9. MuccDCL2 YOYELFTKALEEN IIAVLD LIS IMLIKQMVLQERQETKLAFFLVDRYV PLVFQQA SV IRAN CDVNLEEICGEMEVDAWSEKRWKLIFEENDVCVMTAQIFLDTLHHG FISLEKAHLLIFDECHHA TKK HP FNLIMREFY DR PLEHR PK IFGMTA SP
10. AratDCL3 AKNRN ITAV XE¥G I DK S[ED
11. AratDCL4 QVELCKKATEENV IVYLGTGCGK THIAVMLIYELGHLVLSPKSVCIFLAPTVALV EQQAKV IADSVN FKVA IHCGGKR I-VK SHSEWER EIAANEVLVM TPQILLHN LQ HCFIKMECISLLIFDECHHAQ SN HPYAEIMKVF
12. OrysDCL4 VEENIIVYLG HIAVLLIYELGHLIRKPREVCIFLAPTIPLVRQQAVV IASSTDFKVQCYYGNGK -NSRDHQEWEN DMREFEVLVMTPQILLO SLRHCF IKMN SIALLIIDECHHAQKR HPYAQ IMKEFYN S SV EK FPRV FGMTA SP
13 HOmSDCR YQVELLEAALDHNTIVCLN IFIAVLLTKELSYQ IRGDGKR TV FLVN SANQVAQQV SAVRTHSDLKVGEY SNLEVNA SWTKERWNQEFTKHQVLIMTCYVALNVLKNGY LSLSDINLLV FIDECHLAILDHPYREIMKL----NCPSCPRILGLTASI
14. TriaDCR1a YQSELLEAALRSNAIICLN FIAVMLIKKLOHEILPKGKK TFFLVNTVPLARQQ SDVLRKETPFKVGDYVGDD-VDLWNK TKWVY ELDSQQVLVM TADILAQ ILQHGY IKVSQ INLLIFDECHHAVGN HTYVQ IMRDYVYK EQKSK PR IFGMTA SV
15. TriaDCR2a LVRQQ SKVLEKHTNLK IGNYAGEDGVDLWKQ PKWKEELESHQVLVM TAAILLQILOHGY IKVSHINLLIFDECHOAVGRHVYAQ IMRDYV HTDA IRR
16 CaeeDCR YQVELLDKATKKNTIVQLG FIAVLLLKEYGVQLFAPGKRAFFVVEKVNLVEQQAIHIEVHTSFKVGQVHGQTSSGLWDSKECDQ FMKRHHVVVITAQCLLDLIRHAYLKIEDMCVLIFDECHHAG SQHPYRSIMVDYKLLKDKPVPRVLGLTASL
17 DromDCRZ KSNGIVYLP IFVAILVLKRFSQDFDKPGKRALFMCNTVELARQQAMAVRRCTN FKVGFYVGEQGVDDWTRGMWSDEIKKNQVLVG TAQVFLDMV TQTYVALSSLSVV INDECHHG TGHHPFREFMRLF
18 CopcDCRla YQEEIFRQAQKGNV IAYLR ILISVLLMRWMCTQ EKAKDKAIIFLVPKVALVEQQANY IHKQTGLRTCKIHGALNLSFADRDGWKKRFADHDVFVTTPQMFLEAITHAVWKIEQCSLIIFDECHHARKN HPYNG IMREY FQVPLNARPKIFGMTASP
19 Tr|aDCR1b VIAQERNTIVYLE LIAVLVIRQLYRELSKSGKRAIFLVNTVPLVHQQAKFIADQTSFCVGKLFGKCNSDK-RRSNWKDFFDKNNVIVGTPOQTLLRLLELN IVNMOMINLIVFDECHHA TK HHPY SRIMDAVKALEEQGRPKILGLTACT
20 SChpDCR YQQODVYNIASKQNTLLVMR LLAVKLIKQKLEEQILIKKISVFLVNKVPLVFQQAEY IRSQLPAKVGMFYGELSIEM-SEQLLTNIILKYNVIVITADLFYLFLARGFLSINDLNLIIFDECHHAIGNDAYARIMNDFYHRKHFTLPRIFGMTASP
21 CopcDCRlb YQQEMLDESLRRNIIIALD HIAVLR IKHELEREN--RKICWFLAPTVALCQQQQSVIKTY IPGPVGLISGAHQPDQWKNAAWKSVLETHRVIVSTPQVFLDALRHGY INMGQ IGLLV F|[DEA HHAA DK HPYNLIMK DFY FK
22. MaggDCR1b YQLEMFQASMQON I TV SMD QVAVLRIRAELER TPP-EKRVWFLAPTVALCAQQYEV IRSQ TVANSTVM TG DDNVDSWSDVQWDAVLANVRVVV CTYMILFEALSHAFV TMDS ISLLVMDEA HN CTGK
23. NeucDCR2 YQLEMFEASLKQN ITVAMD OVAVLRIARELEQS---DKR IWFLTPTVALARQQ HRVLQ SQ TSVKA IMLCGQ DGVDSWSEQAWDAVLLNVRIVV STYQILFDANAHSFVRLDSLSLIV IDEAHN CSG SHPIARLMTE
24. EctsDCL YQAFEAFDAARKANVVMVGA LVSLMLIRDFY FEDARRHKWCIFLCPTQELVFQQAK SAQ TFTGVR CGPYVGKD-LDYWGVKKWK EEMDNKEVLVM TPNALLN LLHNEY LSLK DVGV LV [DECHKARKK HPYARVMAFY LELNRGPLPKV FGMTA SP
25. DicdRDR1 YQEDAFNQCISRNTILVLP LVSILTFLKMFEINEKKDKVALFLVNN ILLGKQQ TETIKNLTDKRVMVLSGDDLS-~~~~~~ FQ TKKKNYDIVVATPQILMNLINKNK IR IDNFHF DEV HNATG LDNY CK IM SLVKN LDPPFR PR ILG LTA SV
26. DicdRDR2a QSTODNTLLVLP LVSIMTLLEMFSINDQDKR IALFLVDRV PLVTQQAGA TEAITN LKV CKLYGEINDSR TRAF-~-VR SKEY DVLV STVGSLVN LLEVR HLN ILDE’YFGEHDFNKVVDYIRK TDLNYRPRILGLTASL
27. DicdRDR2b ESYYQSTQDNTLLVLP LVSIMTLLEMFSINDQDKRIALFLVDRYV PLVTQQAGA IEAITN LKV CKLYGEINDSR TRAF-~--VR SKEY DVLV STVGSLVN LLEVR HLN ILDFY F ILEDEV HEATG EHDFNKVV DY IRK TDLNFR PR ILGLTASL
28. HyaaRDR YQVELTLSALLENTIVYLP LVA IKVMEEMKR LN P~ -NKLVVFFVPTGPLV SQQAAY TRRESN FTVK EF SGQ HG HTAAAM SA FIKADDGV DAVVA TPQY FLN LLFNGR TA IM DY SMMV F[DEA H{HA TGN HPY CELLKVLA TV DLRFR PHV LALTASP
29. PertRDR YQIELTLSALLENTIVYLP LVA IKVMEEMKR LN P~ -MKLVV FFVPTGPLV SQQAAY LRRESN FTVKVF SGQ HG LT SAAMNA PLRVDEGV DAVVA TPQY FLN LLFNTR TK I TDY S TMV F[DEA H{HA TGN HPY CELLK LLA TV DLRFRPHILALTASP
30. PhysRDR YQVELTLSALLENTIVYLP LVA IKVMEEMK HLN P~ -DKLVV FFVPTG PLV SQQAAY IRRESN FQVAEF SGQ HGRTTAA TSA PIKV DGG FDAVVV TPQY FLNLLFNGR TS ITDY S TMV F[DEA H{HA TGN HPY CELLKNLA TV DLRVR PHILALTASP
31. PhyiRDR LENTIVYLP! LVA IKV LDEMK HLN P~ -NKLVV FFVPTG PLV SQQAAY IRRESDFRVK EM SGQ HGRTGAA TSDPITV DG DV DA LAV TPQY FLN LLFNDR TK I TDY SVMV F[DEA H{HA TGN HPY CELLKKLATIDLRTR PHILALTASP
32. PytuRDR FENTIVYLP! [LVAVKYV IDDMIRLNP--GLLAVFFVPTGPLVTQQAAY LRRESDLNV LELSGQ HPAK IA SKRRRLV EDSN LNALVV TPMY FAN LLFNRVV DV SDFC IMV F[DEA HHA TG EHPYR SILQKIVA TPGESQ PR ILALTASP
33. HydmRDR1 YOIOAFIEALOSNLIVVLK L IA SMLIGRMCEINP--QKMGLMIVDR IPLVFQHAASISSDTN LRVV SLCGENK TKHTIK -~ -R INDGDFDVLIITAGAFYDMVKQKY IDANMFCVVV JDECHHA TGG HKY LDV LQ IFTSMPLANQ PR ILG LTASP
34. HydmRDR3 YQIQAFVEALQSNLIVVLE LIASMLIGRMCEINP--OKMGLMIVDRIPLVFQHAASISSDTNLKVVSLCGENKTKHTIK ---0 INDGHYNVLVV TAGAFY EMVMQKY IDVNIFCVVV IDECHHA TGGHKY LDV IQ FFTSMPLATQPRILGLTASP
35. HydmRDR2 YQIEAFVEALQONNLVVVLQ ILIASMLIGRMCELNP--OKLGLMIVDRVPLVFQHAASISCDTNLRV ISLCGENMNKNAVK -~ -R INDGRFDVLVV TAGAFY EMVMQKY IDVNIFCVVV IDECHHA TGGHKY LDV IQ FFTSMPLATQPRILGLTASP
36 AIbIRDR YQVELVVGALVVNTLIYLP ILIAIKVMEEFAALNP--KRIVVFLVPTRPLVSQQAQYVRRESNLVAIELMGQ TPTN IAKKNRTGQACRSYDTVVCTGSAFL -HOQLLRLE--NCLL
37 NemVRDRl YQRELFISAIQRNSLVYLP LVAAMVISCMLKLNP--DKMAVFVVDRINLAHQQSAY IQKQCKLNVK TLAGNDPNEAEM SAVGALARKQIDVLVLTHQILLNHLAEGLIRMPN ICALVFDEAHHCIGN HPYNKIMSDFYVKADKYKPLVLGLSASP
38 PartDcRZa YQIDLFQKSKEKNSIIFLE HIALMHIYYY IKKNGFQNTKLVFLANTIQLVEQQCQLIRDQI-YSVAQEEKKGDIQGWKKERWDDIINESCVLVMMGQM LLNALRRGY LKLPYFSLIIFDECHHCTQRHSYRLIIKEFLECQHSEKVKFLGLTATP
39 PartDCRZb IELYEKGIGKNSIIYLE ILVIIMLMWDRLFKY P--DKKIVFLANTVQLVEQQAQQ IKQKLR SKLNVLHGSKCTDIWNQ IMWQIILEESKILVMTTQIFLN ILRKGLVKISNFSFIAMDECHNAIQDHPYNY ILKEFYLKDNQFLPQIVGATASP
40 TettDCRZa YQKELFKNSYSKNSIIYLE IATMLINYFFQKQKKAKKKIIFLANTVQLVKQQYAEIKNNLQRISEMMENDKQ IETFTKQKWDY LLENYEIFVMIGQVLLNGLRRGY IRIEDIEVIIY|DECHHTRQDHPYCLIQYEFYHF--VQLPKIYGLTASP
41. TettDCR2b IATMLINYFFQKQKKAKKKIIFLANTVQLVKQQYAEIKNNLQRISEMMENDKQ IETFTKQKWDY LLENY EIFVM IGQVLLNGLRRGY IRIEDIEVIIY/DECHHTRQDHPY CLIQY EFYHF
42 ChIrDcLl YQAELLRMARRHSTVIYAE RIAVERILEAHGELVAAGRLAAFLAPTVPLVRQQAEVLVA-AGLRVVVY TGEDNRDARNRAGWQRLHQEADVLCATPDALNRLIAHAFITIPQLGM IVFDECHHTNAN HPYAVLLRVFVRHPPDQRPVLLGLTASP
43. ChirDCL2
44. ChirDCL3
45. VolcDCL
46. ChocDCL1
47. NaegDCR2
48. NaegDCR1
49. ChivDCL
50. HyaaDCL1
51. PertDCL1
52. PhyiDCL1
53. PhysDCL1
54. PytuDCL1
55. SappDCL
56. CopcDCR1c
57. AlbIDCL

Supplementary Figure 8. Catalytic residues for DEAD-box domain. Alignment of DEAD-box domains from
phylogenetic analysis. Red boxes indicate the locus with catalytic activity, which shows strong conservation.

Orange ovals indicate deviation from the consensus. Species abbreviations are defined in Supplementary Table 2A.
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phylogenetic analysis. Red boxes indicate the locus with catalytic activity, which shows strong conservation. 
Orange ovals indicate deviation from the consensus. Species abbreviations are defined in Supplementary Table 2A.


ATP-binding residues Mg?*-binding residues

DCL1 RDR DCL1 RDR
Consensus GXGKT GXGKT DE(C/AH DE(C/A)H
P. infestans PVGKT GCGKT EDWD DEAH
P. sojae PVGKS GCGKT EDWD DEAH
H. arabidopsidis PVGKS GCGKT EDWD DEAH
P. tabacina PVGKT GCGKT EDWD DEAH
P. ultimum RVGKT GAGKT EETE DEAH
A. laibachii KIGKT GCGKT NCCQ ERSH
S. parasitica RIGKT -- KCCE --
E. siliculosus GVGKT -- DECH --

Supplementary Figure 9. Conservation of key residues in the DEAD-box helicase domain. Amino acid
sequences of the Oomycete DCL1 and RDR homologs at the ATP-binding and Mg2+-binding sites.


Stephanie Bollmann
Supplementary Figure 9.  Conservation of key residues in the DEAD-box helicase domain. Amino acid 
sequences of the Oomycete DCL1 and RDR homologs at the ATP-binding and Mg2+-binding sites.


Supplementary Table 1. Primers used for cloning

Forward Primer Name Forward Primer Sequence Reverse Primer Name | Reverse Primer Sequence Target Gene | Gene position cloned
5'RACE forward CGACTGGAGCACGAGGACACTGA DCL1-5d AAGGACGCCGACGACAGCACCGGCAGCA | PsDCL1 TSS-678
5'RACE nested forward | GGACACTGACATGGACTGAAGGAGTA DCL1-5b GCGGGTTCGTCACCGGGCTCCAGTCCAT | PsDCL1 TSS - 623
5'RACE nested forward | GGACACTGACATGGACTGAAGGAGTA DCL1-5¢ TCAGCAGCGGGTTCGTCACCGGGCTCCA | PsDCL1 TSS - 629
DCL1-F ATGGAGGCCGCGCTGTGG DCL1-R GTCTTCCTCATCACTCGAGAACGCC PsDCL1 ATG —term
DCL1-2 GACACGCTGCGGATCTTCG DCL1-midl ATCGTCGTGGACCATTCTTC PsDCL1 551 — 2796
DCL1-5 CACGGGTGCGATTTTGAACG DCL1-endB CTCATCACCGCCGTTGTCC PsDCL1 2050 — 5038
DCL1-3b GCAGAAGGCGAGGGGCAAGAGCGCGTCA | 3'RACE reverse GCTGTCAACGATACGCTACGTAACG PsDCL1 4807 — term
DCL1-3a GGCGAGGGGCAAGAGCGCGTCAAGTGGA | 3'RACE nested reverse | CGCTACGTAACGGCATGACAGTG PsDCL1 4813 —term
5'RACE forward CGACTGGAGCACGAGGACACTGA DCL2-5b GCGCGGGTTCATCTCGGCCTCCCATTGC PsDCL2 TSS - 410
5'RACE nested forward | GGACACTGACATGGACTGAAGGAGTA DCL2-5a CATGGGCGGTGCTTGTGGCGGGTTGGCT | PsDCL2 TSS - 195
DCL2-F ATGGACGAAGTGTCCGTTGGGCTC DCL2-R GTCTTCGTGCAGTTTGACGCCGTAG PsDCL2 ATG —term
DCL2-front GAGATGGAGCACGAGAACG DCL2-end GGCATCCTCCTCTGAATCC PsDCL2 67 — 2815
DCL2-3b GCCGTTTTGCTGCGCGTTCTGGCGTGGA 3'RACE reverse GCTGTCAACGATACGCTACGTAACG PsDCL2 2184 — term
DCL2-3a CGGCAGTGGATGAACCCGCGCAAGGTGT | 3'RACE nested reverse | CGCTACGTAACGGCATGACAGTG PsDCL2 2657 — term
5'RACE forward CGACTGGAGCACGAGGACACTGA RDR-5c GGGCGTCACCACCACCGCATCAAAGCCT | PsRDR TSS - 1001
5'RACE nested forward | GGACACTGACATGGACTGAAGGAGTA RDR-5a CGTCGCCGCTGTAGTTCGCCCATGCTGT PsRDR TSS - 950
5'RACE nested forward | GGACACTGACATGGACTGAAGGAGTA RDR-5b CGCTCGTCGCCGCTGTAGTTCGCCCAT PsRDR TSS - 954
RDR-front CGAGCGACCTGGCGTGG RDR-premid AATCCGTCCCTGTCGAAAC PsRDR 73 - 2051
RDR-3 CTGGAAACCACCCTTACTGC RDR-midc TTAATCCCAAGGTCGCTCAG PsRDR 1087 — 4135
RDR-5 CGTACCTGAATGCTCACTGG RDR-midc TTAATCCCAAGGTCGCTCAG PsRDR 2093 - 4135
RDR-6 TGTCGTTCAATCTGCTGTCC RDR-midc TTAATCCCAAGGTCGCTCAG PsRDR 2581 — 4135
RDR-7 TGGTGTTGAAGTCCGTGAAA RDR-postmidl ATCAAGCCGACACATTTCCC PsRDR 3059 - 6064
RDR-10 AATGCACTGGAGGGGATCTA RDR-postmidl ATCAAGCCGACACATTTCCC PsRDR 4651 — 6064
RDR-12 GAAGAACTGCTGGCTGATTTG RDR-DN50 CTCCCGGTCTGATGCACTTA PsRDR 5652 — 8209
RDR-3b TGAAGACAGCGGTGGCGGTGGCGGTGGT | 3'RACE reverse GCTGTCAACGATACGCTACGTAACG PsRDR 7325 —term
RDR-3a AGACAGCGGTGGCGGTGGCGGTGGTTCA | 3'RACE nested reverse | CGCTACGTAACGGCATGACAGTG PsRDR 7328 —term




Supplementary Table 2A. Species included in Dicer phylogenetic analyses

Supergroup Kingdom Phylum/subgroup Class/subgroup Species Name
Archaeplastida Plantae Angiosperms Monocots Oryza sativa
Rosids Arabidopsis thaliana
Chlorophyta Chlorophyceae Chlamydomonas reinhardtii
Volvox carteri
Rhodophyta Florideophyceae Chondrus crispus
Chromalveolata Alveolata Ciliophora Ciliatea Paramecium tetraurelia
Oligohymenophorea Tetrahymena thermophila
Stramenopile Heterokontophyta Bacillariophyceae Phaeodactylum tricornutum
Coscinodiscophyceae Thalassiosira pseudonana
Oomycetes Phytophthora infestans
Phytophthora sojae
Hyaloperonospora arabidopsidis
Peronospora tabacina
Pythium ultimum
Albugo laibachii
Saprolegnia parasitica
Phaeophyceae Ectocarpus siliculosus
Excavata Discicristates Percolozoa Heterolobosea Naegleria gruberi
Fornicata Metamonada Parabasalia Trichomonas vaginalis
Unikonts Amoebozoa Mycetozoa Dictyostelia Dictyostelium discoideum
Animalia Arthropoda Insecta Drosophila melanogaster
Chordata Mammalia Homo sapiens
Cnidaria Anthozoa Nematostella vectensis
Nematoda Secernentea Caenorhabditis elegans
Placozoa Tricoplacia Trichoplax adhaerens
Fungi Ascomycota Ascomycetes Neurospora crassa
Saccharomycetes *Saccharomyces castellii

Schizosaccharomycetes

Schizosaccharomyces pombe

Sordariomycetes

Magnaporthe grisea

Basidiomycota

Agaricomycetes

Coprinopsis cinerea

Microsporidia

Apansporoblastina

Nosema bombycis

Microsporidia incertae sedis

Edhazardia aedis

Pansporoblastina

Trachipleistophora hominis

Zygomycota

Zygomycetes

Mucor circinelloides

Bacterial outgroups

used for RNaselll

domain anaylsis

Bacteria

Eubacteria

Proteobacteria

Alphaproteobacteria

*Agrobacterium tumefaciens

Gammaproteobacteria

*Escherichia coli

*Salmonella enterica

*Pseudomonas aeruginosa

* outgroups for RNaselll domain analysis only; genes only had one predicted RNaselll domain




Supplementary Table 2B. Species included in RDR phylogenetic analysis

Supergroup Kingdom Phylum/subgroup | Class/subgroup Species Name #RDR é\évgg
Archaeplastida | Plantae Angiosperms Monocots Oryza sativa 5
Rosids Arabidopsis thaliana 6
Chlorophyta Chlorophyceae Coccomyxa subellipsoidea 1
Volvox carteri 1
Chromalveolata | Alveolata Apicomplexa Conoidasida Neospora caninum 1
Toxoplasma gondii 1
Ciliophora Ciliatea Paramecium tetraurelia 2
Oligohymenophorea Tetrahymena thermophila 1
Hacrobia Haptophyta Prymnesiophyceae Emiliania huxleyi 2
Stramenopile | Heterokontophyta | Bacillariophyceae Phaeodactylum tricornutum 1
Coscinodiscophyceae Thalassiosira pseudonana 4
Oomycetes Phytophthora infestans 1 1
Phytophthora sojae 1 1
Hya!opergnpspora 1 1
arabidopsidis
Peronospora tabacina 1 1
Pythium ultimum 1 1
Albugo laibachii 1 1
Saprolegnia parasitica 5
Saprolegnia declina 4
Phaeophyceae Ectocarpus siliculosus 2
Excavata Discicristates | Percolozoa Heterolobosea Naegleria gruberi 10
Excavata Fornicata Metamonada Eopharyngia Giardia lamblia 1
Unikonts Amoebozoa | Amoebozoa Archamoebae Entamoeba dispar 1
Entamoeba histolytica 1
Mycetozoa Dictyostelia Dictyostelium discoideum 3 3
Animalia Arthropoda Arachnida Ixodes scapularis 4
Cnidaria Anthozoa Nematostella vectensis 4
Hydrozoa Hydra magnipapillata 3
Nematoda Secernentea Caenorhabditis elegans 4
Fungi Ascomycota Ascomycetes Neurospora crassa 3
Schizosaccharomycetes | Schizosaccharomyces pombe | 1
Basidiomycota Agaricomycetes Coprinopsis cinerea 6
Microsporidia Apansporoblastina Vittaforma corneae 1
Sl\g;gosporldla Incertae Edhazardia aedis 1
Pansporoblastina Trachipleistophora hominis 1

Vavraia culicis

Zygomycota

Zygomycetes

Mucor circinelloides






