Supplementary Material

Supplementary Table S1. UniProt and GenBank accession numbers of the proteins used for phylogenetic analysis

Species Unique ID Uniprot ID/NCBI accession No. | AA length | Protein family | PLAT/LH2 domain C terminal domain
IPR000907 IPR001024 IPR013819
Arabidopsis thaliana AtLOX1 Q06327 859 20-859 19-162 164-859
ALLOX2 P38418 896 103-896 73-200 202-896
ALLOX3 QILNR3 919 112-919 84-223 225-919
ALLOX4 QIFNX8 926 118-926 90-229 231-926
ALLOXS Q9L UWO 886 55-886 33-181 183-886
ALLOX6 Q9CAG3 917 110-917 80-217 219-917
Cannabis sativa CsLOX1 XP_030504566.2 860 21-860 18-161 163-860
CsLOX2 XP 030503376.2 955 116-955 113-256 258-955
CsLOX3 XP_030509377.2 873 32-873 29-172 174-873
CsLOX4 XP_030493230.2 859 18-859 15-160 162-859
CsLOXS XP_030505305.2 848 34-848 5149 151-848
CsLOX6 XP_030506244.2 isoform X1 859 42-859 . 162-859
CsLOX7 XP_030504184.2 isoform X1 a1 29871 21-163 165-871
CsLOX8 XP_030507302.2 it 51-869 19-161 163-869
CsLOX9 XP_030506393.2 875 92-875 25-167 169-875
CsLOX10 XP_03050730L.2 . 45-868 18-160 162-868
CsLOX11 XP_060960325.1 868 45-868 18-160 162-868
CsLOX12 XP_030503471.2 707 1-707 1-51 54-707
CsLOX13 XP_030496884.1 isoform X1 935 129-935 54-236 238-935
CsLOX14 XP_030490813.2 931 125-931 97-236 238-931
CsLOX15 XP_030504574.2 isoform X1 928 114-928 80-227 229928
CsLOX16 XP_030504577.2 926 105-926 78-219 221-926
N 926 105-926 78-219 221-926

CsLOX17

XP_060967000.1




Supplementary Table S1. UniProt and GenBank accession numbers of the proteins used for phylogenetic analysis (cont.)

Species Unique ID Uniprot ID/NCBI accession No. | AA Length | Protein family | PLAT/LH2 domain C terminal domain
IPRO00907 | IPR001024 IPR013819
CsLOX18 XP 030504576.2 929 129-929 92-232 234-929
CSLOX19 XP 030504578.2 922 105-922 92-228 230-922
CsLOX20 XP_060966996.1 isoform X1 16 22-716 - 23-716
CsLOX21 XP_030504581.2 906 83-906 75-212 214-906
Camelia sinensis CamLOX1 ABW7J7 861 18-861 17-161 163-861
CamLOX2 B7TZ47 900 96-900 73-205 207-900
CamLOX3 CANZX3 901 98-901 73-206 208-901
CamLOX4 AOAASAEIAS 883 98-883 73-206 208-883
CamLOX5 AOA2SIUFWS 914 79-217 79-217 219-914
CamLOXG6 AOA2SIUFWA 906 107-905 74-210 212-906
CamLOX7 AOA2SIUFW3 912 98-912 75-214 216-912
CamLOX8 AOA2SIUFWI 869 20-869 18-160 162-869
CamLOX9 AOA2SIUFWG 906 58-906 56-198 200-906
CamLOX10 AOA2SIUFEXO 873 25-873 23-167 169-873
CamLOX11 AOA2SIUFWS 876 54-876 30-156 186-876
Glycine max GmLOX1 P08170 839 8-839 6-146 148-839
GMLOX2 P09439 865 20-865 17-176 178-865
GMLOX3 P09186 857 12-857 10-164 166-857
GMLOXVB 043446 853 49-853 9-160 162-853
GMLOXVD P24095 846 53-864 10-172 174-864
Nicotiana attenuata NaLOX1 AOALI61B64 861 20-861 18-164 163-861
NaLOX2 Q6X5R6 900 90-900 70-204 206-900
NaLOX3 AOALIBHUTS 914 106-914 78-217 220-914




Supplementary Table S1. UniProt and GenBank accession numbers of the proteins used for phylogenetic analysis (cont.)

Species Unique ID Uniprot ID/NCBI accession No. | AA Length | Protein family | PLAT/LH2 domain C terminal domain
IPR000907 IPR001024 IPR013819
Oryza sativa OsLOX1 Q76112 863 41-863 15-159 161-863
OsLOX2 P29250 870 43-870 15-159 161-870
0sLOX3 Q01517 868 45-868 21-152 154-868
OsLOX4 Q53RBO 877 49-877 21-166 168-877
OsLOXG5 Q7XV13 899 96-899 66-205 207-899
OsLOX6 Q8H016 918 108-918 98-219 221918
OsLOX7 Q20NN5 922 101-902 76-203 205-922
OsLOXS P38419 924 103-924 88-223 225-924
OsLOX9 Q84YKS 941 120-941 100-241 242-941
Zea mays ZmLOX1 AOA3L6FBMO 873 a1-873 21-167 169-873
ZmLOX2 AOALDEN521 871 51-871 21-167 169-871
ZmLOX3 QBWOV2 864 19-864 16-160 162-864
ZmLOX4 ALXCHO 887 24-887 21-166 166-887
ZmLOX5 ALXCIO 887 24-887 21-166 168-887
ZmLOX6 ALXCI7 850 48-850 24-154 156-850
ZmLOX7 BSXH56 916 107-916 79-218 220-916
ZmLOXS ALXCI3 941 110-941 82-221 223-941
ZmLOX9 ALXCI4 922 116-922 86-226 228-922
ZmLOX10 ALXCI5 905 103-905 68-209 211-905
ZmLOX11 AOASIBYS849 911 109-911 72-213 215-911
Solanum lycopersicon sILOX1 Solyc08g014000.2.1 860 18-860 17-160 162-860
SILOX2 Solyc01g099190.2.1 858 39-858 17-158 160-858
SILOX3 Solyc01g006540.2.1 896 93-896 67-198 200-896
SILOX4 Solyc039g122340.2.1 908 102-908 74-213 215-908
SILOX5 Solyc01g099160.2.1 862 18-862 17-160 162-862




Supplementary Table S1. UniProt and GenBank accession numbers of the proteins used for phylogenetic analysis (cont.)

Species Unique ID Uniprot ID/NCBI AA Length | Protein family | PLAT/LH2 domain C terminal
IPR000907 IPR001024 domainIPR013819

SILOX6 Solyc099075860.2.1 877 29-877 28-171 173-877
SILOX7 Solyc01g099200.2.1 841 14-841 10-146 148-841
SILOX8 Solyc08¢029000.2.1 861 19-861 18-161 163-861
SILOX9 Solyc01g099180.2.1 854 14-854 11-152 154-854
SILOX10 Solyc129011040.1.1 892 94-892 70-193 195-892
sILOX11 Solyc05¢014790.2.1 911 82-911 77-215 217-911
SILOX12 Solyc01g006560.2.1 902 107-902 72-206 208-902
SILOX13 Solyc01g099210.2.1 863 28-863 26-167 169-863
SILOX14 Solyc09g075870.1.1 854 30-854 28-170 172-854

Vitis vinifera VVLOX1 D5FUDS8 901 76-901 70-205 207-901
VWLOX2 F6HZ11 869 29-869 26-169 171-869
VWLOX3 DSEUD9 859 18-859 16-159 161-859
WWLOX4 AOAL3EGMK3 848 45-848 20-151 153-848
VWLOXG AOA438IV06 808 55-908 14-131 133-808
VWLOXG AOAL38KLCL 892 56-892 31-173 175-892
VWLOX7 FEGUA7 903 78-903 75-210 212-903
VWLOXS AOAA3SELU2 904 76-904 71-208 210-904
WVWLOX9 AOAL3SELVO 836 11-836 3-140 142-836
WVWLOX10 AOAL3SIAAD 876 105-859 78-210 203-866
WWLOX11 AOAL38I2F2 908 114-908 94-222 224-908

Marchantia polymorpha MpLOX3 E5RS00 955 126-955 90-229 245-955




Supplementary Table S2: Key amino acid residues of GmLOX1 and comparison with Cannabis trichome specific LOXs

GmLOX1 Function 9-LOX 13-LOX Mode of determination Reference
H499 Fe ligand Conserved Conserved X ray crystallography Minor et al., 1996;
Tomchick et al., 2001
H504 Fe ligand Conserved Conserved X ray crystallography Minor et al., 1996;
Tomchick et al., 2001
H690 Fe ligand Conserved Conserved X ray crystallography Minor et al., 1996
N694 Fe ligand and second Conserved Conserved X ray crystallography Minor et al., 1996
coordination sphere
1839 Fe ligand Conserved Conserved X ray crystallography Minor et al., 1996
Q495 Second coordination sphere to | Conserved Conserved Mutant studies Tomchick et al., 2001
Fe
Q697 Second coordination sphere to | Conserved Conserved Mutant studies Tomchick et al., 2001
Fe
L754 Second coordination and Conserved Conserved X ray crystallography Hu et al., 2019
substrate binding
L553 Substrate binding pocket Conserved Conserved Point mutations Meyer et al., 2008
L546 Substrate binding pocket Conserved Conserved Point mutations Lietal., 2018; Hu et al.,
2019
T556 Affecting substrate orientation | T (CsLOX1, CsLOX2, A (CsLOX15, CsLOX19), T Point mutations Hornung et al., 1999;
CsLOX7) V (CsLOX4) (CsLOX16), I (CsLOX17) S Hershelman et al., 2019
(CsLOX20)
F557 Affecting substrate orientation | V F Mutation studies Hornung et al., 1999;
Hershelman et al., 2019
W500 Substrate binding Conserved Conserved Point mutations Ruddat et al., 2004
R707 Substrate positioning, substrate | Conserved Conserved Point mutations Ruddat et al., 2004

binding




Supplementary Table S2: Key amino acid residues of GmLOX1 and comparison with Cannabis trichome specific LOXs (cont.)

GmLOX1 Function 9-LOX 13 LOX Mode of determination | Reference
S749 Surface loop H tunnelling S (except CsLOX1-A) A (CsLOx17-L) Point Mutations Offenbacher et al.,
2017
Y317 Surface loop H tunnelling F (CsLOX1. CsLOX2, T (CsLOX15, CsLOX19, Point mutations Offenbacher et al.,
CsLOX4, CsLOXT7) CsLOX20) 2017
A (CsLOX16, CsLOX17)
A542 Governing the Conserved Conserved X ray crystallography Youn et al., 2006
stereospecificity
H248 Substrate entry strong H Conserved Conserved X ray crystallography Youn et al., 2006
bond side chains
N534 Substrate entry strong H D T X ray crystallography Youn et al., 2006
bond side chains
E256 Strong H bonding -side A (CsLOX1, CsLOX2, L (CsLOX15), S (CslOX16, | X ray crystallography Youn et al., 2006
chains CsLOXT7), V (CsLOX4) CsLOX17), a (CsLOX19,
CsLOX20)
T259 Substrate entry portal L (CsLOX1, CslOX2, V (CsLOX15, CsLOX20), X ray crystallography Minor et al., 1996
CsLOX4, CsLOXT7) M (CsLOX16) |
(CsLOX17), L (CsLOX19)
L541 Substrate entry portal F (CsLOX1), V L X ray crystallography Minor et al., 1996
(CsLOX2), L (CsLOX7)
V237 Cavity entry less bulky N (CsLOX1, CsLOX2, D (CsLOX15), A X ray crystallography Youn et al., 2006
groups CsLOX4), D (CsLOXT7) (CsLOX16, CsLOX17), R
(CsLOX19), S (CsLOX20)
A254 Cavity entry less bulky F F X ray crystallography Youn et al., 2006
groups
1257 Cavity entry less bulky Y in all, N (CsLOX4) K (CsLOX15, CslIOX19) R X ray crystallography Youn et al., 2006

groups

(CsLOX16, CsLOX17)
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YIKNFM-QTEFFLVSLTLEDIP-NHGSIHFVCNSWIYNAKLEFK---SDRI
YIKNFM-TDEFFLVSVKLEDIP-NHGTIEFVCNSWVYNFRSYK—-—--KNRI
YIKNYM-ONEFYLKSLILEDIP-NHGTIHFICNSWVYNSKHYK-—--TDRI
LIRNSH-FSEFLLKSLTLEDVP-GHGRVHYICNSWIYPAKHYT---TDRV
SIRNNH-HSEFYLKTLTLDY-P-DQTRVHFVCNSWVYPAKRYQ---KDRI
ITONYH-HSEFYLKTLTLDNVP-GHGRIHFVCNSWVYPSDKYH---SPRI
MIKNNH-HSQFFLKTITLKDVP-GHGLVHEFVCNSWVYPAHRYK---YDRI
VINNNH-TTEFFLKSLTLEDVP-DOQGQVHEFVCNSWVYPANHYN---YDRV
ITKNSG-SDEFYVKTITLVDVP-GEGHVHEFVCNSWVYPEFTKYD—---YDRV
IVINNHATEKFFLKTFTLKDVP-DEGDIHFVCNSWIYPATKYD---YDRV
ITKNNH-LDEFFLKTITLEDVP-GEGIVRFICNSWVYPAGRYK---HTRV
IFKNNH-VEELFLKTITLDDVP-GEGVVQFICYSWVYSANKYD---YDRV
IFKNNH-LDEFFLKTITLDDVP-AQGVVREFICNSWVYTANKYN---YNRV
IFKNNH-VDEFFLKTITLDDVP-GQGVVREFICNSWVYSARKYN---YDRV
IFKNNH-VDEFFLKTITLDDVP-GQGVVREFICNSWVYSARKYK---YDRV
KITNNN-KDEFLLKYITLKYIX-—-——- VKFLCNSWVYPQERYT---YPRV
LVINLH-GKEFYLLEIVIR--GFDGGPIFFLANTWIHSRNDNP---ESRI
TVINKH-QKEFFLEAITVE--GLACGPVHFPCNSWVQSKKDHP---AKRI

- B8 (200-204) 9(223-225
BGI B7 (184-192) BI( 3_ )

TVENDF-EREIFLKNI I LEDLPSEPSTLEFSCNSWVQSKHDVPTDQHKRY
ITENDF-EREIYMKTISLHYHSSDDKFVNFSCESWVQSKRDVPRDQQLRL
ITENDF-EREIYMKTISLHYHSSDDKFVNFSCESWVQSKRDVPRDQQLRL
LVENEH-HKEMYVSDIVLD--GLSNGPLNIICGSWVHSKFNNP---EKRT
LVENEH-HKEMFLKDIKIDGEGLLNGPVTINCESWIHSKSQNP---QKRV
—————————————————————————— MIFKICLAKPF----FL---NLLA
LVENEH-HKEMY IKNIVLQ--GFPNGPVNVTCNSWVHSKFDNP---QKRT

XXX XXX XXPRAX XXX XXX XXRXXXLXXXRX XXX XCX XXX XXRXFYDXXXYN
FFANHTYVPSETPA-PLVSYREEELKSLRG-NGTGERKEYDRIYDYDVYN
FFANHTYVPSETPA-ALVGYREEELKNLRG-DGKGERKEHDRIYDYDVYN
FFANQTYLPSETPA-PLVKYREEELHNLRG-DGTGERKEWERVYDYDVYN
FFVNDTYLPSATPA-PLLKYRKEELEVLRG-DGTGKRKDFDRIYDYDVYN
FFANNTYLPSETPA-PLVKYREEELKNVRG-DGTGERKEWDRIYDYDVYN
FFSNKTYLPHETPA-TLLKYREEELVSLRG-TGEGELKEWDRVYDYAYYN
FFTNNTYLPSETPS-PLLKYREEELLSLRG-NREGELQEWDRVYDYAYYN
FFANKTYLPSETPL-SLRKYREEELANLRG-NGTGERQEWDRIYDYDYYN
FEFSNKTYLPCKTPP-LLHHYRQEELKNLRG-NGTGELKEWDRVYDYDYYN
FFRNKTYLPHQTPA-PLIWYREQELVYLRG-NGTGERKDGDRIYDYDEFYN
FEFTNKSYLPSETPE-PLRQYRGQELLNLRG-NGTGELQVWDRVYDYAYYN
FFRNKSYLPSETPE-PLRELREQELVNLRG-NGKGERQEWDRVYDYAYYN
FFRNKSYLPSATPE-PLLKYRKEELESLRG-NGKGERKEWDRVYDYDVYN
FFRNKSYLPSATPA-PLLKYRKEELONLRG-DGKGERKEWDRVYDYDVYN
FFRNKSYIPSATPA-PLLKYRKEELENLRG-NGLGOQRKEWDRVYDYDLYN
FFRNKSYLPSATPA-PLLKYRREELONLRG-DGKGERKEWDRVYDYDVYN
FFRNKSYLPSATPA-PLLKYRKEELONLRG-NGLGERKEWDRVYDYDVYN
FFTNKPYLPDNSERHKLHRLREGELRHLRSENNIGELKEWDRVYDYATYN
IFKNQAYLPSQTPA-GLKDLRREDLLSIRG-NGKGORKLHDRIYDYDVYN

300
142
172
160
168
156
158
157
252
168
156
145
156
159
157
163
156
156

48
232
232

223
215
215
224
228

17
208

350
190
220
208
216
204
206
205
300
216
204
193
204
207
205
211
204
204

98
280



CsLOX14

FFSNKPYLPSETPA-GLKVLREKELKILRG-NGKEVRKLSDRI¥DFDVEN

a2 (239-250)

B9
« S0
CSLOX15 ' SNKCYLBSQTPS-GXELRKIAREN L RG-DGKEERKKNERVEDY DVEN

CsLOX16
CsLOX17
CsLOX19
CsLOX18
CsL0OX20
CsLOX21

Consensus
GmLOX1
GmLOX2
GmLOX3
GmVLXD
GmVLXB
AtLOX1
CsLOX1
CsLOX2
CsLOX3
CsLOX4
CsLOX5
CsLOX6
CsLOX7
CsLOX8
CsLOX9
CsLOX10
CsLOX11
CsLOX12
CsLOX13
CsLOX14
CsLOX15
CsLOX16
CsLOX17
CsLOX19
CsLOX18
CsL0OX20
CsLOX21

Consensus
GmLOX1
GmLOX2
GmLOX3
GmVLXD
GmVLXB
AtLOX1
CsLOX1
CsLOX2
CsLOX3
CsLOX4

FFSDKSYLPSQTPS-GLKELRNEELKRLRG-NGKEERKEYERVEDYDVEN
FFSDKSYLPSQTPS-GLKELRNEELIKRLRG-NGKEERKEYERVEDYDVEN
FFTSKSYLPSQTPS-GLRRLRDEELVKLRG-NGEGERKHIDRI¥DYDVYN
FFTNKSFLBSNTPS-GLKKLREEDEKSLRG-NGEGQORKKHERI¥DYDVYN
LSSTLSYLBCETPS-GVRKLREEDEKNVRG-NGEGERKRFERI¥DYDVYN
FFTNKSYLBSQTPS-GLRRLREEELETLRG-NGREERKFFERI¥DYDVYN

DUxXXXXXXXXXRXX IEEX XX XBXPRRXRICRX XX XXX XXX XXX XXXXXX
DLGNPDKSEKLARPVLEESSTFEYPRRGREGRGPTVTDPNTEKQG
DLGNPDHGENFARPILEESSTHEYPRRGRIGRY PTRKDONSEKPG-—- -~
DLGDPDKGENHARPVLEENDTFEYPRRGREGRK PTRKDPNSESRS—— - -~
DLGNPDGGD--PRPILEESSIYEYPRRVREGRERTRTDPNSEKPG-—~ -~
DLGDPDKGEKYARPVLEES-ALEYPRRGRIGRGKTRKDPNSEKPG-—~ -~
DLGVPPKN---PRPVLEETQEYEYPRRGRIGRK PTKEDPQTESRL - —~ -~
DLANPDKGPEYARPVLEESSEYEYPRRGREIGRPPTKTDPNTESRL-—~ -~
DLGNPDKGAKYARPVLEESPOYEYPRRGREGRKRTDTDRNTETRL - —~ -~
DLGKPNK-PKYARPVLEESEEHEYPRRGRIGRKK YKKYPEIETRL-—~ -~
DLGNPDKGEKHVRPILEETSEYEYPRRGREIGRPPTKTDPNSESRD-—~ -~
DLGNPDKSPKLARQTLEES SNFEYPRRGREGRPPTQTDPNCESRL-—~ -~
DLGNPDKGQDYVRQILEESSDFEYPRRGRIGRPPTETDANIESSM-—— -~
DLGDPDKGSKYVRQTLEES SEFEYPRRGREGRAPNRTDPKTESRLKRVNL
DLGEPDKGEDFARKILGENSEFEYPRRGREGRPPTKTDPKIESRLKAVNL
DLGEPDKGRNFSRKTLEENSEFEYPRRGREGRPTTKSDSRTESRLKQVNL
DLGEPDKGSNFVRKILGENSEFEYPRRGREGRAS TKTDSTSESRLKQVNI
DLGEPDKGSNFVRKTLEENSEFEYPRRGREGRAPTKTDSTSESRLKQVNI

NRPILGEK-DLEYPRRGRIGRPLTHDGHE SRPDK-—~ -~
DLGKPEN-KDLARPVIGEE-KREYPRRCREGRPPSKSDPLSETRI-—-—-
DLGNPDKSTELARPKLEEK-EIBYPRRCREGRLPTDTDLQAESRI-—~- -~
DLGOPDNNDDLKRPVLEESKEFEYPRRCREGRPPTETDPLSESRI-——- -~
DLGDPDKTSDLTRPVLEES-OREYPRRCREGRPPAKTDLSSESRS-——— -~
DLGVPDKSSDLTRPVLEEP-OHEYPRRCREGRPQTKTDLSSESRS——— -~
DIGDPDRKFKLSRPVLEEE-EREYPRRCREGRPPCESDTLAEKRS - —— -~
DLGSPDLMSDLKRPVLEEK-EHEYPRRCREGRHPSRSDPKTESRL-—~ -~
DLGNPDKSHDLKRPVLEEK-EREYPRRCREGRPRTKTDPVSEQNS-—- -~
DLGDPDKSEDLKRPVLEEK-NREFPRRCREGRPPTQRDPLSEQPS-—~-—-

XXXXKXK XXX XY XPRDEX XXX KKK XXX KKK KKK KKK XK KKK KKK KK KKK
————————— EVFYVPRDENLGHLKSKDALEIGTKSLSQIVQPAFES-AFD
—————————— EV¥VPRDENFGHLKSSDFLAYGIKSLSQYVLPAFES-VFD
————————— NDV¥LPRDEAFGHLKSSDFLTYGLKSVSQNVLPLLQS-AFD
—————————— EV¥VPRDENFGHLKSSDFLTYGIKSLSHDVIPLFKSAIFQ
————————— DFVYLPRDEAFGHLKSSDFLAYGIKSVAQDVLPVLTD-AFD
--—-PITSSLDIYVPRDERFGHLEMSDFLAYALKAIAQFIQPALEA---V
--—-PILMSLNI¥VPRDERFGHLEMSDFLAYALKSVAQVIKPELES---K
--—-NLALSLNI¥APRDERFGHLKLADFLAYALKSIGQFLKPEIED---L
--—-PL-LNLDIF¥VPRDERFGHVKFSDFLAYALKSLVQVLIPELKY---L
--—-IDLLNLNF¥IPRDERFGHLEMSDFLVNTLKSVALIIKPAIES---L

280

271
263
263
272
276

65
256

400
235
265
253
259
248
248
250
345
260
249
238
249
257
255
261
254
254
135
323
324
316
307
307
316
320
109
300

450
275
304
293
299
288
291
293
388
302
292



CsLOX5
CsLOX6
CsLOX7
CsLOX8
CsLOX9
CsLOX10
CsLOX11
CsLOX12
CsLOX13
CsLOX14

CsLOX15
CsLOX16
CsLOX17
CsLOX19
CsLOX18
CsL0OX20
CsLOX21

Consensus
GmLOX1
GmLOX2
GmLOX3
GmVLXD
GmVLXB
AtLOX1
CsLOX1
CsLOX2
CsLOX3
CsLOX4
CsLOX5
CsLOX6
CsLOX7
CsLOX8
CsLOX9
CsLOX10
CsLOX11
CsLOX12
CsLOX13
CsLOX14

CsLOX15
CsLOX16
CsLOX17
CsLOX19
CsLOX18
CsL0OX20
CsLOX21

———-DIKKSLTIYVPRDEQFNHVKMSDFLAYGLLSIAQAIKPALES---Y
———-SLITSLNVYVPRDERFGHVKMADFLGYGLKSLAQGIFPALES---Y
MKPLDPLEALDIYVPRDERFGHLKMSDFLAYGLKSLSQSIKPALEH---Y
TKPLDPVESLDIYVPRDERFGHLKMSDFLAYAIKALSHAVVPALKH---F
MNPLDPVESLDIYVPRDERFGHLKMSDFLAYGIKSLTQAITPALKH---Y
MKPLDPIESLDIYVPRDERFGHLKMSDFLAYATIKSLSQAIVPALKH---F
MKPLDPIESLDIYVPRDERFGHLKMSDFLAYAIKSLSQAITPALKH---F
———————— NQVIYIPRDEQINHLKTEPPPSSD--TVAKIITTLSED---D
—————— EKPHPVYVPRDETFEEIKONTFSAGRLKALLHNLIPSTIAA---S
—————— EKPFPLYVPRDEQFEESKQASEFSFGRLKAVLHNLIPSLKA---S

a3 (340-352)
————————— SDEYVPRDEEFAEVKOSNEFSLKTVYSVIHAVIPILRQ-—--V
———————— DKAFYVPRDETFAEVKOSDEFGSRRMOLALKTLLPFLEN---N
———————— KTAFYVPRDETFAEVKONDFASRRIALGIKSLIPFLES---N
————————— GREYVPRDECFSEIKQLTFSAKTLYSVLHALSPSLAN---V
—————— SSDVLFYIPRDENFSEIKOMTEFGAKTLESVMHALVPSLEG---L
————————— ASVYVPRDEAFSETKQITEFSANTVYSGLHALVPSLQT---A
————————— RTIYVPRDETFSEIKQLTFQAKTIYSGLHALVPSLQT---V

),0:0:9.0:9:9.0:0:0.0:0:9.0:0:9.0:0:9.0:0:9.0:0:9.0:0:0.0:0:9.0:0:0.0:0:0.0.0:0.0.0:0.0.0:0.0.0.0.0.
LKSTPIEFHSFOQDVHDLYEGGIKLPRD----VI--STIIPLPVIKE-—-—-—

LNFTPNEFDSFQDVRDLHEGGIKLPTE----VI--STIMPLPVVKE-—-—-—
LNFTPREFDSFDEVHGLYSGGIKLPTD----II--SKISPLPVLKE-—-—-—
LRVTSSEFESFEDVRSLYEGGIKLPTD----IL--SQISPLPALKE-—-—--
GNLLSLDFDNFAEVRKLYEGGVTLPTN----FL--SNITPIPIIKE-—---

FDDTPKEFDSFEDVLKIYEEGIDLPNQALIDSI--VKNIPLEMLKE-——-—
FDNTPSEFDSFQDVLNMYDGGIELPKG-LVDDI--RENIPAEMLKE-——-—
FNSTPNEFDSIDDVFKLYEGGVDVPEG-LLKSV--RDNIPAEMLKE-——-—
TNKTEFNEFDSFKQVLELYDDEAKKPKGHTLSKI--RECVPCELLRE-——-
FDRTPAEFDSFKDVLSLYEGGFPLPLT-VFETI--SKNVPLETLKD—-—-—-—
FDETPGEFDSFQDVLDLYKGGLKLPKE-VVDNI--KKDVPSEMLEE—-———
FGETPGEFSSFEEVYDLYKGGLKLPTT-VVDNI--EKNVPAELLQE—-———
FDOTRNEFDNFQEVYDLYEGGFKLPTA-VLDTI--RKTVPFNMLKE-——-—
FDETPNEFDKFQEVHELYEGGLELPTK-VFDKI--RKAVPDDMLKE-——-—
FDOTRNEFDNFQEVLDLYEGGLKLPKS-VLDNI--RKNVPFDLLKE-——-—
FDETRNEFDSFKEIEDLYEGGLKLPTS-VLSTI--RNNVPVDLFRE-——-—
FDOTRNEFDSFKEIDDLYEGGLKLPTS-VLNTI--RNNVPVDLFRE-——-—
TVLDDNYYRSFREVLALFQGT-———=—=—=——=———————————————————

LSSSDISEFNCFTDIDKLYNDGFFLKDEDONEVS—====——— FTFPVMGKF

FSAENQEFSGFADIDNLYSEGILLKLGVQEELL-—-—-—--—-=-———— KKLPLN
a4 (366-371 a5 (382-388)

LI--DENFPYFTAIDVLYDEGIKIPSNAEKSLI-—-===——— OTIKNVNAR

ME--DEKEFPNEFTDIDKMFKEGYEITDKSISGDKSLKEMLLLHVGTKLHSS
ME--DEKEFPNEFTDIDKMFKEGYEITDKSISGDKSIKEMLALHVGTKLYSS

MADKDLGFPYLTAIDALFSKGVDLPTIGT-E----—-————- GFLRKVMPR
LV-DKEGFPYFTAIDTLFDEGIKIPPNHHNK---—=————— SLLKSALPR
LLNPSLGFPYFRAIDSLFDDGLKLPPTKIEQ-——-—=-————— GILRNVLPR

LTDSSLGFPYFRAIDSLEDNGLKLPPSTN-Q-————————— GLLKNILPR

281
292
304
302
308
301
301
172
364
365

354
346
346
354
361
147
338

500
315
344
333
339
328
335
336
431
346
335
324
335
347
345
351
344
344
193
406
404

394
394
394
393
400
187
377



Consensus
GmLOX1
GmLOX2
GmLOX3
GmVLXD
GmVLXB
AtLOX1
CsLOX1
CsLOX2
CsLOX3
CsLOX4
CsLOX5
CsLOX6
CsLOX7
CsLOX8
CsLOX9
CsLOX10
CsLOX11
CsLOX12
CsLOX13
CsLOX14

CsLOX15
CsLOX16
CsLOX17
CsLOX19
CsLOX18
CsL0OX20
CsLOX21

Consensus
GmLOX1
GmLOX2
GmLOX3
GmVLXD
GmVLXB
AtLOX1
CsLOX1
CsLOX2
CsLOX3
CsLOX4
CsLOX5
CsLOX6
CsLOX7
CsLOX8
CsLOX9
CsLOX10
CsLOX11
CsLOX12
CsLOX13

XAX XXX XXX XXX XXX XPX XXX XXX XX XWX XDXEEXRZXXAGX XPXXIXXX
—-—-LYRTDGQHILKFPQPHVVQ-VSQSAWMTDEEFAREMIAGVNPCVIRGL
—-—LFRTDGEQVLKFPPPHVIQ-VSKSAWMTDEEFAREMVAGVNPCVIRGL
——IFRTDGEQALKFPPPKVIQ-VSKSAWMTDEEFAREMLAGVNPNLIRCL
—-—IFRTDGENVLQFPPPHVAK-VSKSGWMTDEEFAREVIAGVNPNVIRRL
——LFRTDGEQFLKYPPPKVMQ-VDKSAWMTDEEFARETTAGLNPNVIKIT
——IFRTDGQKFLKFPVPQVIK-EDKTAWRTDEEFAREMLAGLNPVVIQLL
——IFRTDGERLLKYPLPQVLK-ESRSAWRTDEEFAREMLAGVNPVSISLL
—-—-IFRTDGERFLKFPVPOQVIK-ENKTAWDTDEEFAREMLAGINPVMIHRL
--ILR-QEEGFRKLPMPDVIR-EDNSAWRTDEEEGREMLAGVNPVIIRRL
--LFRADGTRFLKYPMPHVIK-EDKAAWMTDEEEGREMLAGVNPVVIRRL
--IFHIEAGQFIKYPLPHVIK-EDTSAWRTDEEEGREMVAGVNPLVIRRL
—--MFKIDRGQFLKYPPPHVIK-ENKSGWRTDEEEGREMVAGVNPVVIRRL
—--LFRTDGEQFLRFPVPHVIK-VDKSAWRTDAEEGREMLAGVHPIATIRRL
—--LLRSDGEKFLEFPMPDVIK-ESKSAWRTDEEEGREMLAGVHPVLIASL
--MFRTDGEQFLKFPLPHVIK-EDKSAWRTDEEEGREMVAGVHPVLIRRL
—--LLRTDGEQFLKFPMPAVIK-ESKSAWRTDEEEGREMVAGVHPILIRRL
—--ILRTDGEQFLKFPMPAVIK-ESKSAWRTDEEEGREMVAGVHPILIRRL
———————————— GLPVPGVIEAGDENAWRDDEEEGREMIAGVHPVHIRLL
MKQVMSVQERLFKYDVPAVIR-RDRESWLRDNEFARQCLAGVNPVSIELL
LVTRIQONKGILKYDTPKIIS-KDKFAWLRDDEFARQATAGVNRPVSIERM

a6 (401-405) a7 (425-432) 810 (438-442)
+“—> < —> +—>

IYKTVSDADDELQFQOPPTMD-KDKEFFWERDEEHCEOTTAGLNPCCIELV
VLVAESLVDNVIKFKQPPTAD-MDKFFWFRDEEFARQTIAGLNPCCLQLV
VLVAESLVDNVIKFKQPPTAD-MDKFFWFRDEEFAROQTIAGLNPCCLQLV
VVKTMDSGKDVLRFEPPETIN-RDKLEWFRDEEFARQTLAGLNPCSIRLT
LVKAASDVDDVLQFVPPEPMD-RDKFFWLRDEEFGROTLAGLNPHGIQLV
LIKTVKDANDALQFEIPDTLD-RDKFFWFRDEEFGROTLAGLNPCCIQLV
LVKTVSDANEALQFETIPEPMD-RDKFFWFRDEEFGROTLAGLNRPYSIQLV

XXXPXXSXLBXXXXGXXXXKXIXXX XXX XXX XXX XXX XXX KAX XXX XXXXX
EEFPPKSNLDPAIYGDQSSKITADSL--DLD--GY-TMDEALGSRRLEML
QEFPPKSNLDPTIYGEQTSKITADAL--DLD--GY-TVDEALASRRLEML
KEFPPRSKLDSQVYGDHTSQITKEHLEPNLE--GL-TVDEATQONKRLELL
QEFPPKSTLDPTLYGDQTSTITKEQLEINMG--GV-TVEEALSTQORLFIL
EEFPLSSKLDTQAYGDHTCIITKEHLEPNLG--GL-TVEQATIQONKKLEIL
KEFPPKSKLDSESYGNONSTITKSHIEHNLD--GL-TVEEALEKERLFIL
QEFPPASKLDKNTYGDOQTSTITEEHIKNNLD--GL-TVNEALEKNKLEIL
QEFPPRSKLDPKVYGDHTSKITKNYIEHNLD--GL-SVDEATRNNKVEIL
EVFPPVSTLDATQYGKODSTITIEEHIEAYMN--GL-TVSEATEQNKLETIL
QEFPPTSKLDPSIYGNQTSNITESHIINNLD--GL-SVNEALEQNKLYTIL
EEFPPTSKLNPQVYGNQTSKITEEHILNHLD--GL-VVHEALKSKRLETIL
EEFPPKSTLDPKVYGDQTSKIIEDHIQSNLD--GL-GVFEALNNNKLETIL
EEFPPASKLDHKVYGDOQTSKITEDHIEKNLE--GL-SVYEALYTNKLEFTIL
KEFPPTSKLDKKLYGDHTSKITKEHIQONYLE--GL-DVDTALNONKLETIL
EEFPPTSKLDPELYGDHTSTITEDHIKNSLE--GL-GVFEALFQONKLEIL
NEFPPASKLDPELYGDOQTSTITEEHIQONYLD--GL-DVSTALSQNRLYIL
NEFPPASKLDPGLYGDOQTSTITEEHIQONYLD--GL-DVSTALNQNRLYIL
KKFPPKSKLDRRKYGDODSRISEDDITIKMLE--DEFSSVEKATEQKRLETIL
KEFPILSKLDPAKFGAPESAITKELLEQEL---GGMSVEKATEDKKLEIL

550
362
391
380
386
375
382
383
478
392
382
371
382
394
392
398
391
391
231
455
453

443
443
443
442
449
236
426

600
407
436
427
433
422
429
430
525
439
429
418
429
441
439
445
438
438
279
502
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CsLOX8
CsLOX9
CsLOX10
CsLOX11
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CsLOX13
CsLOX14

CsLOX15
CsLOX16
CsLOX17
CsLOX19
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CsLOX21

Consensus
GmLOX1
GmLOX2
GmLOX3
GmVLXD
GmVLXB
AtLOX1
CsLOX1
CsLOX2

TVFBPVEKLDPEIYEPQESALKDEHILGHL -~ -NGMTVQQALDEKKLEMV

a8 (466-475) a9 (481-486) B11(491-494)
<+—> <+—

KEWBLKSEEDPTIYGPPESKITTELVEKF IKVYGYNNINEBLKEKRLEML
TEWBLKSELDPSIYEPQESKITTEIVEQQLKAYDYT-LLDARREKKLYLL
TEWBLKSELDPSIYEPQESKITTEIVEQQLKAYDYT-LHDARREKKLYLL
TEWBIKSKLDPVIYEPQESSITEEMINQEIG--GIMKVDEAIKQKKLFIL
TEWBLKSKLDPNVYESAESAITKEI IDKEIK--GFMTVEEAIEQKKLFML
KEWBLKSKIDPEIYGPAESAITAELIEREIK--GFMTIDEAINEKKLFIL
TEWBMKSKEDPEIYEPPESAITTELIEREIK--GFMTLDEAMREKKLFIL

XXKXDXXKPRXKXKX KX KX KX KEXXRXKX KX KX KX KEXPXXIELX KPR XXX
DYHDIFMPYVRQINQLNSAKTY¥ATRTILFLREDGTEKPVATIELSLBHSAG

DYHDVFMPYIRRINQT-YAKAYATRTILFLRENGTEKPVATIELSLBHPAG
GHHDPIMPYLRRINAT-STKAYATRTILFLKNDGTHRBLATELSLEHPOG

DYODAFIPYLTRINSLPTAKAYATRTILFLKDDGTEKPLATELSKBHPDG
DHHDYLIPYLRKINAN-TTKTYATRTIFFLKNDGTHTBLATELSKEHPOG
DHHDTLMPYLGRVNTT-TTKT¥ASRTLLFLKDDGTHKBLVIELSLEHPNG
NHHDMLFBYLRRINST-SSKI¥ATRTLLFLKNDGTEKELATELSLBHPDG
DHHDTLIPFLRRINAT-NTKI¥ATRTIIFLOKDGTHKBLATELSLEHPGG
DHHDSLMPFLTLINST-DSKI¥ATRTLLLLODDGTHKBLATELSLEHPOG
DHHDSFMPFVRRVNDTTSSKI¥ATRTLLFLTNDGTHKBLATELSLEHPNG
DLHDAFMPYLRRINTT-PTKTYATRTLLFLKDDGTHKBLATELSLEHPKG
DHHDSFMBYLRRINST-LTKT¥ASRTLLFLKDDGTEKPLATELSLEHPNG
DHHDSFMPYLTRINST-ATKTY¥ASRTLLLLKNDGTEKPLATELSLBHPKG
DHHDSFIPYMRRINTT-LTKAYATRTILFLTKDGTEKPIATELSLBHODG
DHHDSYIPYLRRINST-SSKAYATRTLVFLTSEGTEKPVAIELSLBHPNG
DHHDSFIPYLRRINTT-PTKAYATRTLLFLANDGTERPIATELSLBHPDG
DHHDSFIPYLRRINTT-PTKAYATRTLLFLANDGTERPIATELSLBHPDG
DHHPTFMPYLKRINKT-STKAYATRTILFLTKEEKEMPVATELSLBKDGP
DYHDMLLEFIERMNSLPGRKAYASRTVFFYTKSGVEKPLVIBLSLBPSSS
DYHPIFLPFLDKINSLDGRRTY¥ATRTIYFLSPQGTEKBVATELSLBOTGP

811 B12(517-523) B13(529-537)
DYHPVLLBYVSKVRELENKTLYGSHTLErLTPYGTELELAREE TRBPMDG

DYHDVLLEBYVSKVRKLEKRTLYGSRTLFFLTPYGTEMPMATELTRBPMDG
DYHDVLLEBYVSKVRKLEKRTLYGSRTLFFLTPYGTEMPMATELTRBPMDG
DYHDLLLBFVHQVRELKGTTLYGSRTVFFLNPDGTERPLATELTRBPHLD
DYMDLLLEBFVEKVRELEGTTLYGSRALFFLTEEGTERPLATELTRBOMDD
DYHPLLLBYVKKVREIEGTTLY¥GSRTLFFLTLDGTERELATELTRBPMDG
DYHDLLLBYVKKVREIKGTTL¥GSRTLFFLTLEGTERBLATELTRBPMDG

XXX XKXKXKXK XK KKK KKK KKK KXWXKXEX KX KX KD X KHOX X XWX XTH
DLSAAVSQVVLPAKEGVES---TIWLLAKAYVIVNDSCYHQLMSHWLNTH
DLSGAVSQVILPAKEGVES---TIWLLAKAYVVVNDSCYHQLMSHWLNTH
DQSGAFSQVFLPADEGVES---SIWLLAKAYVVVNDSCYHQLVSHWLNTH
DNLGPESIVVLPATEGVDS---TIWLLAKAHVIVNDSGYHQLVSHWLNTH
EEYGPVSEVYVPSSEGVEA---YIWLLAKAYVVVNBACYHQI I SHWLNTH
DKFGAVSEVYTPG-EGVYD---SLEQLAKAFVGVNDSGNHQL I SHWMOTH
DQFGVVSKVFTPTKEGVES---HIWNQLAKAYAAVNDSGVHQL I SHNLNTH
DHFGCISKVYTPADKGVDG---SL#QLAKAYVNVNDSGYHQL I SHNLKTH

500
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284
474
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457
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476
483
471
478
479
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479
467
478
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494
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328
552
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543
542
542
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547
334
524

700
504
532
523
530
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524
526
621
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CsLOX15
CsLOX16
CsLOX17
CsLOX19
CsLOX18
CsLOX20

YEHGAVSKVFTPEEKGIGE---TIWQLAKAYVAVNDSGYHQLISHWLNTH
DALGAVSKICTPAEQGVES---TINQLSKAYVTVNDYGHHQLVSHWLNTH
DIYGSVSKVYTPAENGVEN---TIHQLAKAYVAVNDSGYHQL I SHWLHTH
DQYGAVSKVYTPSKEGVES---AINELAKAYVAVNDSGYHQL I SHNLNTH
DQFGAVSKVYTPAEEGVGA---TINQLAKAYAAVNDSGYHQL I SHNLNTH
DEHGAVSKVYTPTEEGVEG---TINQLAKAYVAVNDVCYHQVY SHWNLKTH
DEFGVVSKVYTPAEEGVEG---TINQLAKAYAAVTDSGYHQL I SHNLNTH
DEFGVVSKVYTPSEDGVDG---TINQLAKAYAAVNDSGYHQLNSHWLNTH
DEFGVVSKVYTPSEDGVDG---TINQLAKAYAAVNDSGYHQLNSHWLNTH
DENGADSTVFTPPCDNNDPHKYATHQLAKGYVAVNDSGYHQL Y SHWLKTH
SL-ESNKTVYTH---GHDATTHWINKLAKAHVCSNDAGVHQLVNHWLRTH
SS--RSKRVVTP---PVDATSNWVHQLAKAHVC TNDAGVHQLVNEWLRTH

B14(jia—550) < a10 (560-586) N
KP-QW-KEVYTPM--NWHSTDLWLFR ARV LAHEs VLY sl LREH
KP-QW-KEVYTPN-SNWHSTDIWLWKLAKAHVLAHDAGVHQLVSHWLRTH
KP-QW-KEVYTPN-SNWHSTDIWLWKLAKAHVLAHDATVHQOLVSHWLRTH
SP-RW-NQVFSP---CWHSTGVWLWRLAKVHVLAHDSGYHQLVCHNLKTH
KP-QW-KQVFTP---TWNATGDWLWRLAKAHVLAHDSGVHQLVSHWLRTH
KP-QW-KEVFTP---SWHATAVWLWRFAKAHVLAHDSGYHOLVSHWLRTH
KP-QW-KEVFSP---SWHATGVWLWRFAKAHALAHDSGYHOLVSHWLRTH

XX XBBXX IXXXRX XS X XHEX XX BEXPHXRX XXX INX XBRX X EX XX XEX XE
AAMEPFVIATHRHLSVLEBIYKLETPHYRNNMNINALAROSEINANGIIE
AVIEPFIIATNRHLSALHPIYKELTPHYRDTMNINALARQSHINADGIIE
AVVEBFIIATNRHLSVVHPIYKELHPHYRDTMNINGLARLSEVNDGEGVIE
AVMEBFAIATNRHLSVLHPIYKELYPHYRDT ININGLARQSHINADGIIE
AVVEBFVIATNRHLSVVHPI YKELFPHYRDTMNINS LARKSEVNADGIIE
ASIEPFVIATNROLSVLHPVFKILEPHFRDTMNINALARQIHINGGEIFE
AATEPFVIATNROLSVLHPIHKELOPHFRDTMNINAFAROIEINAGEILE
AATEPFVIATNROLSVVHP INKELHPHFRDTMNLNAVAROIEINAGEALE
AVIEBFIIATNROLSVLHPIYKELHPHFRDTMNINALAROTHINAGEILE
AVAERFVLATNROLSVLHPIHKELHPHFRDTMNINALAROLEVNGGEIIE
AVIEBFVIVTNROLSVVHPIYKELOPHFRDTMNINSLAROAEINADGPLE
AVIEBFVIATNROLSALHPIHKELOPHFRDTMNINALAROTHINAGEILE
AVIEPFVIATNROLSVLEPIYKEHOPHYRDTMNINALAROTHINAEGILE
CVSEBFVIATNROLSVLHBIHKLHOPHFRDTMNINALAROTEINADELVE
AVIEBFVIATNROLSALHPIYKELOPHYRDTMNINALAROSEVSVDEVIE
AVIEBFVIATNROLSALHPIYKELHPHYRDTMNINALAROSEVSADEIIE
AVIEPFVIATNRQLSALHBIYKLLHPHYRDTMNINALAROSEVSADEIIE
AVIEPFVIATNRQLSVIHPIYKLEHPHFRGTMS INARART IEVNADETIE
ACMEBYIIATHROLSSMHPVYVLLHPHMRYTLE INALAROSHINGGEIIE
ASLEPFILSAHROMSAMHPIYKLLDPHMRYTLE INALARONEINADEGVIE
a12 (609-630) BI638839)

a11(592-602)
»
»

cAVEBY 1 IATNRoLEAMEE T i REE<BE-Ry e §a LEBE S INAcE 1
CCVEBYVIATNRQLSAMHBINREHOPHLRYTMEINALARNTEINAGEVIE
CCVEBYVIATNROLSAMHBINREHOPHLRYTMEINALARNIEISAGEIIE
SITEBYVIATNROLS IMHBVHRELNHPHFRY TMEINALAREAEINADETIE
CVTEBYIIATKROLSAMHBIFRENHPHFRYTMEINALARQOLEINSNGIIE
CATEBYIIATNRQLSVMHBIYREUHPHFRY TMEINALAREALVNAGEIIE
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CsLOX6
CsLOX7
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CsLOX11

CVTEBYIIAANRQLSVIHBIYREEUHPHFRY TMEINALAREALVNAGEIIE

XXX XK XK XK XEXKXKXE XK XWX KKK KKK BRKEXXRX KKK KKK KKK XK KKK
TTFLPSKYSVEMSSAVYK-NWVETDQALBADEIKRGVAIKDPSTPHGVRL
KSFLPSKHSVEMSSAVEK-NWVFTDQALBADLIKRGVAIKDPSAPHGLRL
QTFLWGRYSVEMSAVVEK-DWVFTDQALBADEIKRGMAIEDPSCPHGIRL
KSFLPGKYSIEMSSSVEK-NWVFTDQALBADEVKRGLAIEDPSAPHGLRL
KTFLWGRYSLEMSAVI¥K-DWVFTDQALENDEVKRGVAVKDPSAPHGVRL
ITVFPSKYAMEMSSFI¥KNHWTFPDOALBAELKKRGMAVEDPEAPHGLRL
FTVFPAKYAMEMS SAVEK-NWVEFPEQALBEEIMKRGMAVKDS SAPHGLRL
ATVFPGRYCMEMTSASY¥K-ENTFPGOALBVDEIKRGVAVEDENSPHGLRL
MTVFPGKYAMEMSAVI¥K-NVETDHALBADHLKRGVAVEDSSGPHGLKL
SVVFPGKYSMEISSAAYK-NWNLAEQAHBADEIKRGVAVEDPSSPHGVRL
LTVFPRKY SMEMSAVI¥K-DWVEPEQALBADELKRGVAIKDPNSPHGLRL
ITVFPGKYAMEMSAVVEK-NIFPEQALBAENLKRGVAVEDPNSPHGLRL
STVFPGKYALEMSAVVYK-NWVFTEQALBADELKRGMAVKDPNSPHGLRL
LAFFQGKYAMESSSLI¥K-DWVETEQALBTDELKRGVAVKDENSPHGLRL
STFLPGKYAMELSAVVYK-DVFTDOALBADELKRGIAEKDVNAPHGLRL
STFFQGKFALESSATI I¥K-DWKLTEQALBADELKRGVAVKDONSPHGVRL
STFFQGQFALESSATI I¥K-DWKFTEQALBADELKRGVAVKDKNSPHGLRL
SVFFQGKYAMESSSAVYKNNWAFNKQGLBADHIQRGLVDEKTKKPCEL -~
ASFSPGKYAMELSSAAYESOWRFDMEALBADHLRRGMAVEDPSMPCGVKL
ACFTAGRYGMEISAAAYKSMNRFDQENLBADEVRRGMAVPDPTQPHGVKV

a13(648-657) a14 (669-672)
TAFAPGKYSMELSSVMEDKOWREDLQALBA D I HRRMAVEDKDSEHGVRV
STFAPGKYCLELSSVI¥DKOWRFDLQGLBADEVHRGMAVEDETCEHGLRL
SIFAPGKYCLELSSVI¥DKOWRFDLQGLBADEIHRGMAVEDETCEHGLRL
TAFSPGKYSVELSSVAYDKEWRFDLQALBADE I DRGMAVEDPNSPHGLKL
STFSPGKFSMEISSAAYDKLWRFDHEALBADEISRGIATEDPDSPHGLKL
SSFSPGKYSMELCADAYDQIWRFDLEALBADEINRGMAVEDPSAPHGLKL
SSFSPGKYANELCADAYDKOWREFDOQALBADEIKRGMAVEDS SAPHGLKL

XX XBEBXXXDEEX XWX XXX XWVX XE XXX XE XXX XXX XXX DXE TOX XX KEX
LIED¥PYAADGIE IWNAAIKTWVOQEYVPLY¥AR-DDDVKNDSELGHWWKEA
LIED¥PYAVDGIE IWNAAIKTWVOQEYVSLY¥AR-DDDVKPDSELGOWWKEA
VIED¥PYAVDGLE INDAIKTIWVHEYVFLY¥KS-DDTLREDPELOACWKEL
VIED¥PYAVDGLE INDAIKTIWVHEYVSLY¥PT-DAAVOODTELOAWWKEA
LIED¥PYASDGIE IWDAIKSWVEEYVSFY¥KS-DEELQKDPELOAWWKEL
RIKDYPYAVDELEVIYAIESHVRDY IFLF¥KI-EEDIQTDTELOAWWKEY
LIQD¥PYGVDGLE IYAIKTWVEDYCSFY¥KT-DEAIQKDSELGSWWKEY
LIDDYPFAVDGIE If§SAIKTWVKDECSLY¥KT-DKMVQEDYELGSWWKEL
LIEDYPFAVDGIE INSATHTWYTEECNI Y¥ET -DKMVKEDTEL@SWWTEV
LIED¥PYAVDGLE IWAAMKNWVQEECSFYFKS-DEIVONDKELGAWWKEL
LIED¥PYAVDGIE IfiSAIHSWVEEECSYY¥KT-DDIIQKDSELGAWWKEL
LIEDYPYAVDGIE IfiSAIKSWVEEECSYF¥KT-DDIVQOKDCELGAWWKEL
LIEDYPFAADGIE IfiSAIKSWVEEYCSFYEKA-DDTVONDSELGAWWKEY
LIED¥PYAVDGIE INFAINSWVKEECSYY¥KT-DDTIQNDTE IQAWWKET
LIED¥PYAVDGLE IfiSAIKAWVKEECSHYENS-DASVOQRDTELGAWWKEY
LIEDYPYAVDGLE INSAIKTWVKEECSFYEKT-DATVQOKDTELGAWWKEY
LIED¥PYAVDGIE ISAINTWVKEECSFYEKT-DATVQKDTELGAWWKEY
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Consensus
GmLOX1
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GmVLXD
GmVLXB
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-VKN¥PYAVDGLE IWNAINKWVKEYCDIY¥KGEDKKVONDKE IQNWWKE T
VIED¥PYAADGLLVIWSAIKERWVESYVEHHYVE-PNSVRTBVELQAWWDET

VIED¥PYANDGLL INGAIENWVSTYVNRY¥PN-SSVVCNDLELONWY SES

a15 (700-718) a16 (728-740)

< > e
ITEDEBYANDEEL IS s 1Ko T DfvNEYEPI-SSEVERBEEL@AWWTHET

TIDDY¥PYANDGIL INDAIKEWVTEEVKHY¥AN-SSEVESDEELQEWWKET
TIEDYPYANDGIL INDAIKEWVSEY INHY¥AN-SSEIESDEELQEWWKET
TIEDYPYANDGHIMDS IKEWVTDY INHY¥PK-ASLVESDOELGAWWTET
NIED¥BFANDGLLIWDALKQWVTSYVNHY¥SD-SSOVELBEELQSWWTET
TIEDYPFANDGHVLEDI IKOWVTDEVNYY¥PE-PTLIESDLELOSWWTET
TIEDYPFANDGIALWDI IKOWVTDEVNY Y¥PE-QTLIESDLELGSWWTET

XXXEHEXPX XX KX KWK XXX EXKXEX KX KX KX KK XX KHAX X NECOY X XXX

VEKGHGDLKDKPWPKLOELEDEVEVCLIIIWIASALHAAVNECOYPYGG
VEKGHGDLKDKPWIWPKLOEIEELVEICTII IWTASALHAAVNEGCOYPYGG
VEVEGHGDKKNE PWPKMOEREELVEACAT I INTASALHAAVNECOY PYGG
VEKGHGDLKEK PWIPKMOETEDEIQSCSIIVIWTASALHAAVNECOY PYGG
VEVEGHGDLKDK PWQKMOEREELVEASATLIWIASALHAAVNECOY PYGG
REEGHGDKKSEPWHPKMOEREELVESCTI I IWVASALHAAVNEGOYPVAG
REEGHGDKKNE PWHPKMOERQEEIDSCTI I IWIASALHAAVNEGOYPYAG
REEGHGDKKDE PWHPEMOEREDEIETCTI I IWIASALHAATNEGOYPYGG
RIEGHGDKKKEPWHPKMEE I SELINSCTIIIWIASALHAAVNEGOYPYAG
REVGHGDLKDKSWNPSMOEREELVETCTTAIWNTTSALHEAAVNEGQYPYGG
VEVEGHGDKKNE PWiPKMOTRGELVESCATVIWIASALHAAVNEGOYPYAG
REVEGHGDKKDELWHNKMQEREEEIDSCTIMINIASALHAAVNEGOYPYAG
RDVEHGDKKDESWHPKMLEREEEVESCTIIIWISSALHAAVNEGOYPYAG
REVEGHGDKKDETWHPKMOEIEEEVESCTTIIWISSALHAAVNEGOYAYEG
REVEGHGDKKDETWHPKMKEREEEVESCTILIWISSALHAAVNEGOYSFTG
REVEGHGDKKHEAWHPKMOEREEEVESCTTLIWISSALHAAVNEGOYSFTG
REVEGHGDKKHEAWHPKMOEREEEVESCTTLIWISSALHAAVNEGOYSFTG
KEVGHGDKKEYDGWPEMKEFNEEVESCTIIIWISSALHAAVNEGQOYSFAA
KNKGHYDKRNE PWHPKLEFKQDESGVLTT I INIASGOHAA INEGOYPFGG
INVEHADVRNASWWPKLEEPEDETSILTTLIWLASAQHAALNEGOYPYGG

al6 a17 (758-780)

E;V.AIKKDAPGIP DLK.%QD.I D IVTNMAITAIAH.AV-AYAG
RTVEGHADKKE --GWPDLKEREDEIDIVTNIANIASGHHAAVNEGQOYAFSA
RTVEGHADKKE --GWPDLKEREDEIDIVTNIANIASGHHAAVNEGOYAFAA
RTVEGHADKKDE PWWPVLNEPKDEIEI LT TMLWVTSGYHAAVNECOYTYGG
RTVEGHEDKKDE PWHPTLEFPEDEIQILTT IVIVTSGHHAAVNEGOYTYAG
RTVEGHGDKKDE PWHP I LKEPNDEVQIITT IVIVTSGHHAAVNEGOYTYAG
RTVEHGDKKDE PWHPLLKEPNDEIGIVTT IVIVTSGHHASVNEGOYTYAG

XXKXNRX XX KR X KPR XK XK KKK KKK KKK KKK XK KKK KKK KKK KKK KK KKK

LIM.PTASIRLLIEKG————TPEYEEMINNHEKAYLRTITSKLPTLI SL
FIL.PTSSIRLLIEKG————TPEYEEMVKSHQKAYLRTITSKFQTLVDL
LIL.PTLSIRFMIEKG————SAEYEELRKNPQKAYLKTITPKFQTLI DL
LIL.PTLAIRFIIAEG————TPEYDEMVKNPQKAYLRTITPKFETLI DL
LIL.PTI SIRFMIEKG————SPEYDALAKNPEKEFLKTITGKKETLI DL

YLPNRPTISRQYMBKEN----TPEFEELEKNPDKVFLKTITAQLQTLLGI
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CsLOX15
CsLOX16
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CsLOX19

YLPNRPTLSRRFMPEKG----TPEYEELQSNPEKAFLKTITAQLPTLIGV
FPPNRPSMSRRFIPEEG----TPEYNELKTDPEKALLKTITGQLLSVLGI
YLPNRPTVSRRFMPEPG----TPEYKELEMYPDVAYLKTITAQFQTLLGV
YIPNRPTISRRLMPEEG----TREYEELKTNPEKAFLRTITSELQSLVEI
YSPNRPTVSROFMPVQG----TAEYELLRTDPEKGFLETITAELQTLIGI
FLPNRPTLSRRFMPEKG----TPEYEELQSDPEKGFLKTITPLLQTLIGV
YLPNRPTVSRRFMPEEG----TPEYEQLKSDPEKGFLLTITSEFQTLIGV
FLLNRPTLSREFMPEKG----TPKYEELKSDPEKGFLSIITPEFQSLLGI
YLPNRPTLSRREFMPEEG----TPEYEQLKSDPEKGFLLTITSEFQSLVGI
YLPNRPTLSRREFMPEEG----TPEYEQLKSDPEKGFLLTITPEFQSLIGI
YLPNRPTLSRREFMPEEG----TPEYEQLKSDPEKGFLLTITPEFQSLIGI
FYPNRPTLSROFMPMGG-—---TT---LGVDDEESYFLSTFTSKKQOSLEMI
YVPNRPTLLRKLIPHED----DTDYEKFMLNPOQRTFLSSLPTQLQATKVM
YVPNRPPLMRRLIPEEN----DPEYATEFVADPOQKYFLLALPSVLQOSTKEM

a18 (820-827 a19 (831-844)

YFPNRPTITRTVMPSEEKEYNLDAWKHFKNSPEDALLKCLPTOLOAGLVV
YFPNRPSLTRTNMPSEEKESKPEVWKAFKANPEDTILKCFPSQLQOAAKNM
YFPNRPPVTRTNMPSEEKESKPEVWKAFKANPEDTILKCFPSQREAALNM
YFPNRPTIARTKMPTEDPD--EEEWKSEFVKKPESALLKCFPSQLQATRVM
YFPNRATIARTNVPTEDPT--DEEWKYFIDKPEGTLLOCLPSKLQAAKVM
YFPNRPTIARINVPTEDAS--DEFLEKFWAKPEEALMOQCFPSQIQATTVM
YFPNRPTIARTNMPTEDAS--EEVLEKFWAKPEEALMOQCFPSQIQATTVM

XXX XXLSXHXXXEXY JEX XXX XXX XWX XXX XXX XXEXXX XXX XXX IXXXX
SVIEILSTHASDEVYLGORDN--PHWTSDSKALQAEOKFGNKLKEIEEKL
SVIEILSRHASDEVYLGORDN--PHWTSDSKALQAEOKFGNKLKEIEEKL
SVIEILSRHASDEVYLGERDN--PNWTSDTRALEAEKRFGNKLAQIENKL
SVIEILSRHASDEIYLGERET--PNWTTDKKALEAEFKRFGSKLTGIEGKI
TITEILSRHASDEFYLGORDG-GDYWTSDAGPLEAFKRFGKNLEEIEKKL
SLIETLSTHSSDEVYLGORDS--KEWAAEKEALEAFEKFGEKVKEIEKNT
ALIETILSRHASDEVYLGORDT--POWTSDTAPLEAEDRFGKKLAEIEEKT
SLVEILSRHSSDEVYLGERDT--PEWTTDKEAEKAFEKFGNKLREIELKT
SLIEVLSRHTGDEIYLGORDT--MKWTMDEEALKAETRFGDRLREIENRT
SITIEVLSKHASDEVYLGERE---EKWTAEAEPLOAFERFGRRLSEIEDGI
SLIETLSRHTSDEVYLGQOTDT--PEWTAEVDTLOAFERFGKKLDVIGNRI
SLIEVLSRHTSDEVYLGORDT--PEWTSEGHSLOAFERFGKKLIQIEDNT
SLIETLSRHASDEVYLGORDY--DDWTAEAGPLOAFERFGRKLAQIEDKM
SLVEILSRHASDETIYLGOREN--PDWTSESDPLOAFERFGKKLSEIEDKT
ALVEVLSRHASDEVYLGOREN--PDWTLDAGPLOAEDKFGRKLVQIEDAT
SLVETLSRHASDELYLGOREN--PDWTAEAEPLNAFERFGTKLAQIEDRI
SLVETLSRHASDELYLGOREN--PDWTAEAEPLNAFERFGTKLAQIEDRI
YLTAQLSSHESDEVYLGKNED--VDWTSDKKALDAFKKFQTQLRAIEDDI
AVODTLSTHSADEEYLGOQVNPLHTHWTNDQITLKIESKYSAQLEEIDKIT
AVVDTLSTHSPDEEYIGERQQ-PSIWSGDPEIVEAEYEFSAQVKNIEKET

al9 a20 (866-889)

—> <
AVLDVESTHSPDEEYLGDKM--EPSWGSNLVIAEABNRENKRMNE ITESTT
AALDLLSTHASDEEYLGHHV--ESAWKEDSKILDSEKKFQORIKQIEDIT
LALDLLSTHASDEEYLGHHV--ESAWKDDSKIFESEFKKFQORIKKIEDII
AVLDILSNHSPDEEYLGEKM--EKAWADDPVIKAAFERFNGRLKVLEGIT

770
865
779
770
758
769
781
779
785
778
778
618
843
840

838
836
836
832
839
626
816

1000
796
824
815
822
811
817
818
913
827
817
806
817
829
827
833
826
826
666
893
889

886
884
884
880



CsLOX18
CsLOX20
CsLOX21

Consensus
GmLOX1
GmLOX2
GmLOX3
GmVLXD
GmVLXB
AtLOX1
CsLOX1
CsLOX2
CsLOX3
CsLOX4
CsLOX5
CsLOX6
CsLOX7
CsLOX8
CsLOX9
CsLOX10
CsLOX11
CsLOX12
CsLOX13
CsLOX14

CsLOX15
CsLOX16
CsLOX17
CsLOX19
CsLOX18
CsL0OX20
CsLOX21

Supplementary Figure S1: Amino acid sequence aligment of Cannabis sativa lipoxygenase
(CsLOX) with soybean (Glycine max) wild type GmLOX1, GmLOX3, GmVLXB, GmVLXD,
Arabidopsis thaliana AtLOX1, and. Conserved residues are highlighted in ash. Predicted
secondary structural elements of CsLOX15 are highlighted in colours, B-sheets-blue, a-helix-
green above the corresponding sequence. Accession numbers and uniport IDs are provided in

AVLNVESTHSPEEE¥LEEAL--EPSWGDDTY IKATEEQFSGRLKEIEGI I
AVLDILSNHSPDEE¥LEEKI--EPSWEEDDVIKAAFERFQGRLKELEGI I
AVLDILSNHSPDEEYLEENI--EPSWEENDVIKAAFERFNGRLKELEGI I

XXXNXBXXXXXNRXEX XXX XY XXEX XXX XXX XXX EXXXXEXPXEXET
VRRNNDPSLQGNRLEPVQLPYTLEYPSSE----EGLTFREIBNSIST
ARKNNDQSL-SNRLEPVQLPYTLEHPNS EGLTCREGIBNSIST
SERNNDEKL-RNRCEPVOMPYTLELPSSK----EGLTFREIBNSIST
NARNSDPSL-RNRTEPVQLPYTLEHRSSE----EGLTFKEIBNSIST
IEKNNDETL-RNRYEGPAKMPYTLEYPSSE----EGLTFREIBNSIST
DERNDDETL-KNRTELVKMPYTLEFPSSE----GBVTGREIBNSVET
MNMNNDEKL-KNRVEPVKVPYTLEYPTSD----EGLTGKEIBNSVET
EKMNKDOKL-KNRVEPVKMPYTLEYPSSE----GELTGKEIBNSVET
TEMNSNGKW-KNRVEPVKLPYTLHYPNTSGHPNEGLTGKEIENSIST
VKRNNDATL-KNRYGLVKFPYNLEIPNGE----IGIAAKEIBNSIST
MSRNTDPNL-KNRVEPVKFPYTLEYPTSG----KELTSKEIBNSVET
MRRNNDVNL-KNRVEPIKFPYTLEHPTSE----KEVTAMEGIBNSVET
MSKNKDTNL-KNRAGPVNFPYTLEHPNGE----EGLSAKGIBNSIST
TSRNKDRNM-KNRVEPISFPYTLIMPNGE----EGLSAKGIENSIST
VRRNNDLNM-KNRAGPVKFPYGLEIPTSD----QBLTGREIBNSIST
ASRNKDTNM-KNRAGPVNFEYGLEMPSSE----QBLTARGIBNSIST
ASRNKDTNM-KNRAGPVNFEYGLEMPSSE----QBLTARGIBNSIST
TTKNONHE--KNRCEPIQFPYTLHFPTSE----PEITAKGIENSIST
NKRNKDNRL-KNRSGAGVPPYELELPTSG----PGVTGRGIENSIST
ERRNNDPSL-RNRCEAGVLPYELEAPSSE----PEVTCREVENSVST

a20
—>
NEKNDNENL-RNRHGAGILSYELEKPFSE----PGVTNKGIBYSIST

DERNDDENL-KNRHGAGILPYEFEKPFSE----EGITNKEGVEBYSIST
DERNDDENL-KNRHGAGILPYEFEKPFSE----KGITNKEGVEBYSIST
DEKNENPNL-RNRNGAGIIPYELEKPFST----PEGVTGKEVEBYSIST
DERNGNQEL-RNRNGAGIAPYELEKPSSE----PEVTGMEVEYSIST
DGRNTNKDL-KNRCGVGVVPYQLEKPFSE----PEVTSKEVBYSIST
DERNTNKNL-RNRCEVGVVPYQLEKPFSE----PEVTSKEVEBYSIST

supplementary tablel.

887
674
864

1047
839
865
857
864
853
859
860
955
873
859
848
859
871
869
875
868
868
707
935
931

928
926
926
922
929
716
906
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Supplementary Figure S2: Ramachandran plots for (A) CsLOX15 protein model and (B)
GmLOX1. The putative structure of CsLOX15 obtained from Phyre2 (Kelley et al., 2015) was

analysed using PROCHECK in SAVES v6.1%,

" https://saves.mbi.ucla.edu/



