. 587 597 . 607 617 637 . 647 . 657 . 667 . 687 . 697 . 707 . 7 . 727 . 737 . 747 . 757 . 767 . 77 . 787 . 797 . 807 817 . 837 . 847 . 857 . 867 . 877 . 887 . . 907 . 917 927 . 937 947 957 . 967

— OsCYP51G3 PAKLRTYVDLMVAEVEGYFARWGQSGTV FEQLVTLIAS EEVR-DKMFDEVSTLLRELND-GMRLVTILFPRLP-1PAH ARLGEIFSDIVRS GSS------ GGGGGGG - -GARHDBMLEACL IDARYK- -DGRA-TTETEVAGML VAALFAGQHTSSSTSTWAGARLLT--NPDHLRAAVE ARLL RRHGGDR - - - - - - - - - - VD.AALAA MDTLQRCV TLEMLHPPALMLLEMHARRSFVVRGGSGEREYEVPEGHTVASPLLLHNALPRVYRDPGEFBPGEFGAGH - GAGG - ---LAYTAFGGGR ACVGEAFAYMQI VIWSHLL LQLV P - FPETDWTVVMPGP --GK----VMVTYN
TaCYP51G39_ 3B PAKLIRTYAGLMVREVEEYFTRWGESGTV LGHLVTLVAS EEVR -SKMLREAATHLRELND-GMRLVTILFPHLP-1PAH ARLGE | FSDMVRT E-------- SGRPV - - - - - - - - DBML@ICL IDSRYK- -DGRA-TTDTELVGMLVSALFAGQHTSSSTGTWTGARLLAGANAEHLRAAVR ERVVARHG -DR- - - - - - - - - - VDYEVLQE -METLHRSV ALBLHPPAMMLLEMHARRSFVVRTREGD -EYEVPEGRTVASPMV IHNRLPRVYRDPERYEPGEFGPG GAGGA---LSYTAFGGGREHACVGEAFAYMQ |V I WSHL L MEMVESIP -FPETDWNVVMPGPK - -GK- - - -VMLRYK
TaCYP51G40 U PAKLIRTYAGLMVREVEEYFTRWGESGTV LEHLVTLVAS VEVR -SKMLREAATHLRELND-GMRLVTILFPHLP-1PAH ARLGE I FSVMVRS E-------- AGRPV - - - - - - - - DEBMLQCL IDSRYK- -DGRA -TTDTEVVGML VSALFAGQHTSISSTGTWTGARLLARANAEHLRAAVREQERVVARHG -DR=- - - - - - - - - - VDYEVLQE -METLHRCI ALBMLHPPAMVLLEHARRGFTVRTREGD -EYEVPAGRTVASPLVIHNRLPHVYMDPERYEPGHMFGPG GAGGA - - -FAYTAFGGGRHACVGEAFAYMQ IV I WSHL L MEMASP -FPETDWNVVMPGPK - -GK - - - -VMLRYK
TaCYP51G38_1A PVKLIRTYARLMVQEVEEYFARWGPTGTV LEHL ITLVAS EEVR-AKMLGEVATHLHELND -GMRLVT ILFPHLP-1LAH ARLGEIFSGIVSSEKTSY - - - - - - PDGGP - - - - - - - - NBMLQCL IDSRYK- -DGRA -TTETEVVGML VSALFAGQHTSISSTGTWTGARLLAHANGNHLRAAVQEQEQIVERHG -DR- - - - - - - - - - VDYEVLQE -MD ILHRCVSEVLELHPPAMML LlHARRSFTVRTREGD -EYQIPEGRTVASPLV IHNRLPHVYKDPERYEPDBFGPG GAG.A———FSYTAFGGGR ACVGEAFAYMQ IV I WSHL L MEMVLP -FPETNWNVVMPGPK - -GK - - - -VMVRYN
TaCYP51G3_.2B PAKLIRTYAGLMVREVEEYFARWGQSGTV LEQLVTLVAS EEVR-AKMLGEVATHLRELND-GMRLVTILFPHLP-1PAH ARLGEIFSSIVSS AGY - - - - - - PDGGP - - - - - - - - DB IL@QCL IDSRYK--DGRA-TTETEVVGMLVSALFAGQHTSSSTGTWTGARLLARANTEHLRAA IR ERIVARHG -DR- - --=-=----- VDYEVLQE -MDTLHRCV VLEMLHPPAMML LMHARRSFTVRTREGD -EYEIPEGRTVASPLVLHNRLSYVYMDPERYEPDEFGPA VAGGA - - -FSYTAFGGGRBHACVGEAFAYMQ I8V I WSHL L MEMMESIP -FPGTDWNVVMPGPK - -GK- - - -AMVRYS
TaCYP51G3.2D PAKLRTYAGLMVREVEEYFARWGQSGTV LEHLVTLVAS EEVR-AKMFGEVATHLRELND-GMRLVT IMFPHLP -1PAH ARLGEIFSDIVSS ASY - - - - - - PDGGP - - - - - - - - DEBML@CL IDSRYK- -DGRA-TTETEVVGMLVSALFAGQHTSSSTSTWTGARLLVRANSEHLRAAVR ERIVARHG-DR- - ---=-=---- MDYEVLQE -MDTLHRCV VLML HPPAMML LBMHARRSFTVRTREGD -EYEIPEGRTVASPLVLHNCLPHVYRDPERYEPNBMFGPG GAGGA---FSYTAFGGGREHACVGEAFAYMQ |8V | WSHL L MEMVEIP -FPETDWNVVMPGPK - -GK- - - -AMVRYS
ZmCYP51G23 GNKLRGYATLMVCEAEEYFSKWGESGTV LEQVILRITS REVR-ENLFDBDVATLFHD-LCNGMQPVSVIFPYLP-1PAH QRL REMFGT | IRARK - - - - - - - - - ASGRSEE - ----- - MLQRL IDYRYK- -DGRA-TTEDEIAGLLITVLFGGQQTSSITSTWTGAYLLQFR--RYLAAAVE EEAIWRHGDRID--=--=------- IDVFAE-MDVLYRCI ALBMLQPPVAIMFRWSHSDFAVTTREGE -ELVVPKGQMVAASPAVANRLPHVYKDPDLYDPERFAPG KAAGA - - -LSY | SFGGGKEWCLGEFFAYLE I[§TVWAHL L MEL VSIP -FPENEWNSML VGVK - -GKL - - - -MVKYT
[ZmOTﬂG% GNKLIRGYVNLMVCEAEEYFSKWGESGTV LEQVILLITC REVR-QNLSDBVAALFHD-LCNGMQPVSIVIFPYLP-1PAH QRL REMFAT | IRABK - - - - - - - - - ASGRSEE - ---- - - MLQCL IDYRYK- -DGRA-TTEDEIAGLLITVLFGGQQTSISI TSTWTGAYLLQFR--RYLAAAVE EEAIRRCGDRID--=- - -« ----- DVLAE -MDVLHRC I ALBMLQPPLPIVFEMWSHSDFAVTTREGE -ELVVPKGQMVAASPAVANRLPHVYKDPEL YBPD@FAPG KAAGA - - -LSY I SFGGGKHAWCLGEFFAYLE I@§TVWAHLL LELMSP -FPENEWNSMVVGVK - -GKL - - - -MVKYT
CreCYP51G1 KNRLKISYVPHFNKEAEEYFAKWGETGVV FSKLITLTAA REVR-EQLFDEVADLLHG-LDEGMVPLSVFFPYAP-IPVHF KBLAAIFAKI IRARR - - - - --- - - ESGRREE - - - - - - - VL@QF | DARYQNVINGGRALTEEEITGLL | AVLFAGQHTSS ITTSWTG | FMAANK--EHYNKAAE QDI I RKFGNELS - - - - ------- FETLSE-MEVLHRNI ALBMMHPPLLLVMBYAKKPFSVTTSTGK-SYVIPKGDVVAASPNFSHMLPQCFNNPKAYDBPDRFAPP NKP - - - - - YAF IGFGAGRHBACIGQNFAYLQ IS IWSVLL FELLBP-VPEADYESMVIGPKPCR- - --- - - VRYT
PpaCYP51G1 VKRLIBSYVEMMVEEBAHLFFSKWGEEGEV LEQL IVNTAS PEIR-NSHLEKVTSLFHD-LDNGMLPVSVLFPYLP-1PAH KELAEIFSKVIKARK - - - - - - - - - ASGKKEP - - - - - - - ML@QAFMDSTYR- -SLKRGTTEEECTGLL | AALFAGQHTSIS I TSTWTGAYLMKYK --QFMPAV IE KE IMRRHGDHLD - - - - - - - - - - - YDVLNE -MSCLHRAM ALBMLHPPL ILLLBMQNHTDFSVTTREGK -SYTIPKGHIVGTSPAFANRLPYVYKBDPDTFNPDRFAPG VKAGQ---FSYI AFGGGRHAGCLGETFAYMQVMTVWSYLLQ LELTGPKFPEVDWNAMVVGIK- -GEV - - - -MVRYK
AtCYP51G1 VNKLKGYVDMMVTEAEDYFSKWGESGEV LERLIILTAS REVR-DQLFDBVSALFHD-LDNGMLPISVLFPYLP-1PAH EKLSEIFAKI IGSEK - - - - - - - - - RSGKTEN- - - - - - - MLQCF IESKYK- -DGRQ-TTESEVTGLL | AALFAGQHTSSITSTWTGAYLMRYK--EYFSAALD KNL | AKHGDKID--=--------- IDILSE-MDVLYRCI ALBMLHPPL IMLMBMASHSDFSVTARDGK -TYDIPKGHIVATSPAFANRLPHIFKBDPDTYBDPERFSPG KAAGA - - -FSY | AFGGGREAGCLGEPFAYLQ ISA IWSHL L LELVSP-FPEIDWNAMVVGVIK- -GNV - - - -MVRYK
PopCYP51G1 VNKLKGYVDQMVVEAEDYFLKWGDSGVV LEHLIILTAS REVR-DKLFDBVAALFHD-LDNGMLPVSVLFPYLP-I1PAH KKLAEIFANI INSHHK - - - - - - - - - LASKSEN- - - - - - - ML@QICF IDSKYK - -DGRP -TTESEITGLL | AALFAGQHTSS I TSTWTGAYLLRHN--EYLSAVLE KNLMKKHGNKVD - - - - - - - - - - - DILSE-MDVLYRC I ALBMLHPPL IMLLBMSSHSDFSVTTRDGK -EYDIPKGHIVATSPAFANRLPHVFKBDPDSYBPDEFAYG KAAGA - - -FSYISFGGGREAGCLGEPFAYLQ I @A IWSHL L LELISP-FPEIDWNAMVVGVK - -DKV - ---MVRYK
PopCYP51G5 VSKLKGYVDQMVVEIAEDYFSKWGDSGVV LEHLIILTAS REVR-DKLFDBVSALFHD-LDNGMLPISVLFPYLP-1PAH KKILAEIFANI INSHBK - - - - - - - - - LAGKSEN- - - - - - - MLQCF IDSKYK- -DGRP-TTESEITGLL | AALFAGQHTSISI TSTWTGAYLLRHN--EYLSAVLE KNLMKKHGNKVD - - - - = = = - - - - QDILSE-MGVLHRC I ALBMLHPPL IMLLBMSSHSDFSVTTRDGK-EYDIPKGHIVATSPAFANRLPHVFKDPERYDPDRFAAG KAAGA - - -FSY | SFGGGREAGCLGEPFAYLQ IMA IWSHL L FEL ISP -FPETDWNAMVVGVK - -DKV - - - -MVRYK
OsCYP51G1 ANKLIRSYVDQMVVEAEEYFSKWGESGTV LEHL I ILTAS REVR-EKLFDBVSSLFHD-LDNGMQPVSVIFPYLP-I1PAH QRLKEIFATI IKSEK - - - - - - - - - ASGRAEE - - - - - - - ML@CF IDSKYK--SGRS-TTEGE I TGLL | AALFAGQHTSSI TSTWTGAYMLRFK--QYFAAAEE KEVMKRHGDKID- - - - - - ----- DILAE-MDVLYRCI ALBLHPPL IMLLBMQSHNDFSVTTKDGK -EFDIPKGHIVATSPAFANRLPHIFKNPDSYBPD®RYAPG KAAGA - - -FSY | SFGGGREGCLGEPFAYLQ I®A IWTHLL FELVSP -FPETNWKAMVVGIK--DEV - ---MVNEK
ZmCYP51G1 ANKLIRSYVDQMVVEAEEYFSKWGESGTV LEHL I ILTAS REVR-EKLFDBVSALFHD-LDNGMQPISVLFPYLP-1PAH ARLAEIFATI IKS@K - - - - - - - - - ASGQSEE - ---- - - ML@CF IDSKYK- -NGRP -TTEGEVTGLL | AALFAGQHTSSI TSTWTGAYMLRFK--QYFAEAVE KD IMRRHGDKID- - - - -« ----- DILAE-MDVLYRCI ALBLHPPL IMLLBMQSHSDFTVTTKEGK-EYDIPKGHIVATSPSFANRLPHIYKNPDSYBPD@FGPG KAAGA - - -FSY I SFGGGREGCLGEPFAYLQ I®A IWTHLL FELVSP -FPENDWNAMVVGIK--GEV - ---MVNYK
ZmCYP51G22 ANKLIRSYVDQMVAEAEEYFSKWGESGTV LEHLIILTAS REVR-EKLFDBIVSALFHD-LDNGMQPISVLFPYLP-1PAH ARLAEIFATI IKSEK - - - - - - - - - ASGQSEE - --- - - - MLQICF IDSKYK - -NGRS -TSEGEVTGLL | AALFAGQHTSIS I TSTWTGAYMLRFK--QYFAEAVE KDVMKRHGDK ID- - - - - - - - -~ - DILAE-MDVLYRCI ALBMLHPPL IMLLBMQSHSDFTVTTKEGK -VYDIPKGHIVATSPSFANRLPHIYKNPDSYBPD@FGPG KAAGA - - -FSY I SFGGGREAGCLGEPFAYLQ | @A IWTHLL FELVSP -FPENDWNAMVVGIK--GEV----MVNYK
TaCYP51G1_4A ANKLIRSYVDQMVAEAEEYFSKWGESGTV LEHLIILTAS REVR-EKLFDBVSALFHD-LDNGMQPISVIFPYLP-I1PAH TRLAEIFATI IKSHEK - - - ----- - ASGQSEE - - - - - - - MLQCF IDSKYK- -NGRQ-TTESEVTGLL | AALFAGQHTSIS I TSTWTGAYLLKFQ--QYFAEAVE KEVMKRHGDKID- - - - - - - - - - - DILAE-MDVLYRCI ALBMLHPPL IMLLBMQSHSDFSVTTREGK -EFDIPKGHIVATSPAFANRLPHIFKNPDSYDPDRFAAG KVAGA - - -FSY I SFGGGREAGCLGEPFAYLQ | @A IWTHLL FELVESP -FPENDWNAMVVG I --GEASG-YM.DMVG
TaCYP51G1_4D ANKLIRSYVDQMVAEAEEYFSKWGESGTYV LEHLI ILTAS REVR-EKLFDBVSALFHD-LDNGMQP ISVIFPYLP-1PAH TRLAEIFATI IKSHEK - - - - - - - - - ASGQSEE - - - - - - - MLQICF IDSKYK- -NGRQ-TTESEVTGLL | AALFAGQHTSS ITSTWTGAYLLKFQ--QYFAEAVE KEVMKRHGDKID- - - - - ------ DILAE-MDVLYRCII ALBMLHPPL IMLLEBMQSHSDFSVTTREGK-EFDIPKGHIVATSPAFANRLPHIFKNPDSYDBPDRFAAG KVAGA---FSYISFGGGRHGCLGEPFAYLQ I§A IWTHLL FELVSP-FPENDWNAMVVGIK- -GEV - ---MVSYK
OsCYP51H4 PAKLRGHVLPMVCEIEEYFGKWGECGVV VDHVLML I AS KEVR - ENMFDEVASLFHELMG -GMHL ISMFFPYLP -TPGH AKLGEIFSQIVKTEK - - - - - - - - - MSGR - - - - - - - VEDBML@DL IDSTYG - -DGRA-TTDTEVTGLLVALLFAGHHTSISTVAVWTALRLLT--HPEHLRAVRAEBQERLVAAAEQQRSHHGGGGGGGIDYGVLLQ-MDVLHRCI ALBMLHPVTPMILBRARRGFTVRDKEGG -EYSVPAGRLLASPLVVNTLLPNIYKDPHVFDBPDMFAAG KAVAGARDLAYLSFGAGKHACMGEGYAYQQ IV ILSHLVS LILE P-FPETEDMLSMR-PK--GK----AIVSYK
ZmCYPS1H12 PAKLIRSHARLMVREVEEYFARWGQSGTV VEDVLLL IAS K VR—DHM.D VSSLLRELIG-GLHLVSLFFPYLP-TPAH ARLEE | FSGIARL SSC------ SSGRGAGDDGDRDHBMLQGLLDSRYR- -DGRG -TTEAEVTGLLVALLFAGHHTSATVTTWTAARLLR--HTEWLHAATE -RLLQRNDQN- - - - - - - DAAAIDYDVLLR-MDVLHRSVMEALEML HPVTPMI|LEMRARRPFTVRTQDGS -EYEVPEGRMLASPLVVNNLLQG I|YRDPDVFDBPDRFAA RVGG - - -DLAYTSFGAGKHACMGEGYAYLQ IV ILSHLL LLSP-FPETENMISMR-PK--GE- - --VMVSYR
OsCYPS51H9 PTKLIRSSTVTMVRETEEYFAKWGEQGTV LDLLILTIAS KEVR-ETMFA VVASFHELMDNSMHLISLCFPlLP-IPRH ARLKELFSRAIQLER - - ----- - - GSGRAED------ - VLA@RFLESRYR- -DGRA-MSDNEITGML | ALVVAGQHMSSSASTWTGAFLLRDP--KHLAAAVD RRL IG- -DDRVD--=-=-=------- YDALTTGMSTLHRCI ALBMHPPAPALVMTVRRGFAVWTREGK -EYRMPAGHSVVSYAAFNHRLGYVYRDPDEYDPERFGPE RVAGK - - -FSFTAFGGGREACLGEHYAFLKMEV IWSYLL LELVSP-FPEVELNNIMLGPR--GEV----MVRYK
———— OsCYP51HI PRS | EARVGAMAEEBVQNYF SRWGEQGT V LEQVLML I AS REVR-ESMVDEVYELFRDLDN-GLHL ISTMLPYLP-TPAH QRLGEIFTEVIRSER - - - - - - - - - NSGTADNG - - - - - DBVL@RL I DGRYK - -D D-LTDVEVVGLLVALVFAGKHSSISSVSTWTG INLLSHP--NHLVAVIA DRLMASRAR- - - - - TDDDHDRVNYDTVQE -MTTLHRC I ALBMLHPPAVAMFEQARKHFTVQTKEGK -EYT I PGGHTVMST ILVNHHMPNVYKDPHVFDBDPSHEFARG KAAGP - - -FSFLAFGAGRESCAGESFAYTQ IV IWSHL L LKMVEGIP -FPETSWRMVTPEPK--GT----VMISYR|
TaCYP51H49 4B PTQLIRSKVDYMVHEVQDYFSKWEQEG I | MAEVLML | AS KEVR-EKMFEEVSVL | NDLCKNGMHF ISLFFPYIP-1PAH ARLGNIFHE I VRS@K - - - - - - - - - ISGQVED- - - - - - - VL@KL IDSKCME -DGRS -MTESEITGLL ISLLFAGQHASSSAASWAGACL ISHE--KYLAAAVE QK Il IGKHGQ - - - - - - DVV---VDYNILLE-MGTLHSCI AIBMMHSPSAMVMEBHVKKSFTVQTREGY -SYE I PQGHTVATS I VVGNQLPHIYKBDPHVYDBDPYRFGPG KAGGK - - -FAFTSFGGGRBHACFGEEYSYMQ ISV IWSFLL LKMISP-FPEEEI|IDKFIPGPK--GR----VMVSYK
TaCYP51H49 4D PTQLIRSKVDYMVHEVQDYFSKWEQEG I | LAEVLML I AS KEVR-EKMFEEVSVL | NDLCKNGMHF ISLFFPYIP-1PAH AKLGHIFHE I VRS@®K - - - - - - - - - ISGQVED- - - - - - - VLAKL IDSKCME -DGRS -MTESEITGLL ISLLFAGQHASSSAASWAGACL ISHE--KYLAAAVE QK| | RKHGQ - - - - - - H-»---- VDYSILLE-MGTLHSCII AIBMMHSPSAMVMEBHVKKNFTVQTREGY -SYEIPEGHTVATSIVVGNQLPHIYKDPHVYDPYRFGPG KAGGK - - -FAFTSFGGGRHACFGEEYSYMQ IV IWSFLL LKMISP-FPEEEI|IDKFIPGPK--GR----VMVSYK
TaCYP51H47 2D PARLRRDVQSMVCVVEDYFAKWGQSGTV LGHL I VL I AN NE | K-GNNME VSRLLHELFENSFHMI.LFFP.LP-IPPH ARLGEILHE IVRS RISPARVMDSNDDDEG - - - - - - - VL@SF IDSKYS - -DGRS-MTESE|IVGLL IAILFAGQHTSSSTSTWTGACLLSNQ--KYMTAAMK KKI1 IEQNG------ - EP----1IDYTILSK-MDALRCCI ALBLYSPTPLLLEMHAHKSFTVQTRDGM-EYEIPEGHALACSIVVSNKMPY |IYKNPNVYDPCHFSLG KT.GK---FS.ISFGAGRYSCLGQDYAFMQI VIWSYLL LEL ISP -FPELENDKILPGPR--GK----VMVAYR|
TaCYPS51H48 3D PVNLIRGHVDSMVREVEDYFGKWGEHGTV LGLVLMRI AN EQIG-DNMFDEVTHLLHELFENGLHMTSLFFPYLP-I1PPH ARLGE | FHEAVRARR - - - - - - - - - ASGRAEN- - - - - - - VL@KLVESRYA - -DGRP-VTESEI|IAGLL IGMIFAGQHTSASAAIWTGACLLSHGDGRHLVAAVE KQIl | ARHGR - - - - - - ER----VDYDVLRE-IGILRCCIMEALBMHAPANV I IBMQANKSFSLQARDGG -RYAIPKGHTLVTSPAVNNRLPHIFKBDPLVYBPSHEMFGPG KVGGK - - -FSFTPFSAGREHVCLGEDYAYMQ | @V | WSHL L LlII P-FPDEEWEKF I PGPR- -GK----VIVTYK
OsCYP51HS PINLRGHVDSMVH GYFAQWGEDGVV MGNL ILL AN KQFG -ESKLEQVSTLLHELFDNGFHL ISLFFPYLP-TPQH AMLGEM I HEAVRSER - - - - - - - - - NSGVAED - - - - - - - VLA@KFLDSKY I - -NGRC-MTENE I AGLL | CMMFAAQHTSSSTSTWTGACLLSHGHRSYLAAAIQEBAGKRI IQQHG- - - - - - - DR----INWGILLQ-MTTLTHC I ALBMLHPPANLL IBHASKSFSVQTRQGH-RYQIPKGHTLATCTTVGNRLPY |IYKDPNVYDPSHBFGPG KVGGK - - -FSYTPFSAGRHVCLGEDFAYMQ ||V | WSHL L LEL ISP -FPEEEWEKF I PGP --GGGGDGRGIGWR

KQFR-ENMFEEVSTLAHDIFDNGFHL ISLFFPYLP-I1PPH AlLGEMIHEVVRS ————————— SSGQAEN- - - - - - - VL@KFVDSKY | - -NG
KEVR-ERMLHEVFSAYRDLTENSLHLTSLLFPYAP-TPAA ATLSGIFSEIVRS RS------ GRRAGDDDG - - - - - - VL@SLVDARYR- -DG

TaCYP51H50_7B. PMNLRGHVDSMVK
ZmCYP51H24 PARLRCHVAPMLQ
ZmCYP51H25 PSKLRIHVDPIVQ
OsCYP51H6 PVRLR I HVDPMVQ
OsCYP51H8 TSKLBNHVNSMVQ
T TaCYP51H38 5D QS KLIRRHL ESMLQ
TaCYP51H37 5A QS KLIRRHL DPMLQ
TaCYP51H37 5D QS KLIRRHL DPMLQ
TaCYP51H464B PL NLRRKVEPMLQ
TaCYP51H34 2D ASGLIRSHVHPMLQ
TaCYP51H34_ 5B ASGLIRSHVHPMLQ
TaCYP51HI3_5SA ASRLIRSHVSPMLQ
TaCYP51H36_5D PSRLIRSHVYPMLQ
TaCYP51H35 5SA PSRLIRSHVYPMLQ
TaCYP51H35 5D PSRLIRSHVYPMLQ

DYFTKWEQHGVV
EFFARWGQQGTV
GYFAKWGEEGTV
DYFAKWGQHGTV
DYFAKWGENG | V
GYFGKWGQEG | V
SYFGKWGL EGEV
SYFGKWGLEGVV
DYFSQWGEDG | V
GYFAKWGEEG | V
GYFAKWGEEG | V
DFFAKWGEEGVV
GYFAKWGEEG | V
GYFAKWGDEG | V
GYFAKWGEEG | V

MGNL ILL I AN
LEQVLML ITA
FSQLLML I SS
LEQLLLLISG
FEKLLML I SG
FEELLML ISS
FEELLML 1SS

S-MTENEIAGLL | CMMFAAQHTSSATSTWTGACLLSHG-ESYLAAAIE KRIMERHG - - - - - - - EH----IDYTILQE-MGTLHCCII ALBMLHSPAILL IMHASKSFSVQTREGY -KIDIPQGHTLATCTTVSSKLPY |IYKBPDVYBPSHEFGPG
G-TTEAEVTGLVIAILFAGKHTSSATSTWTGARLLRHA--ECLDAAVD RRVVAERGSG----VD------- YDALAE-MGFLHCCI ALBMHPTAPLFLEMRAHRGFTVRTREGA -EYDVPSGQTVASPLL INHYIPYVYRBPHVYBPREMFGPG
KEVR - EKMFDEMHALFHELKSG-MRLSSVLFPYAP-TPTN AKLLKIFSEVVRS RR------ GEEEKEKEE - - - - - - VLQSL IDSRYK- -DGRA-TTEEEVTGMI| ILLVFGGMDTSTLASTWTGARLLSTP--AAMAAAVE RRILTDHGHGD- -RVG - - - - - - - YSEFMQ -MTTLHWS I ALBMMHPPSAVF FEKARRSFGVRTRDGR-EYEVPGGHTVASPVLFNSHLPSVYKDPDVYDPTRFGPG
KEVM -GTKFDEVCNLFRDIEG-GVNLMSVFFPYTPL IPSN LHAITFSDIVRS QQQ - - - - - GDQEEVNDK - - - - - - VLQSF IDSRYKA -DGRA-TTEAEVAGL ITGVLFAAKHTSTHTSVWTGARLLTHE - -KFLAAAVD DQ | VRKHG - - - - - I INGRIVTDHYGFLME -MHMLH 1 C | TLEMLHPPAPMIVETALRQFTVRTREGH-EYCVPAGHTMASP IVISNRVPY | YKDAHLYBPDRFGPR
KEVR -DNMFDEVFSLFHELDS -GVGLGSVIFPYIP-1PSHI E LAKIFSKIVRSE@R - - - ------ DSNRPAEQ- - - - - - VLQYL IDSKHR- -DGNS -TTEQEVTGWI | SMVFAGKHTSTNSTTWTGACLLTHD- -KFLTEALD KHM 1 QKHGD - - --HID------- YNVLLD-MDILHCCI ALBMHPVAP | | YMKAQKSFVVRTREGD -AYDIPEGHNLLSPMIFNNRLPY |IYKBPHMYBPDRFAPK
KEVR - EKMFDEFYKLFRDVEN-GVNMISVFFPYIP-1PAN LIELLSETVRSE@HN- -------- SSVGAEE------- VL@RL IDSKYK- -DGRS -TTETEVTGMI| | AL I FGGKHTSISLACTWTGASLLTHS - -KFLAAASQ KE IMMKYNN- - - -KIE-=------ YDALLE-MNNLHSCI ALBMINPPTTMLVEBKALKHFTVRTRQGQ -EYEIPKGHTLASP I IQNNNMPY | YKNPHL YBPDEFGPA

|

|

KVGGK - - -FSYTPFSAGREFCLGEDFAYTQ I@V IWSHL L
RVGGR- - -FCYNAFSGGRHACPGEAYAYMQVEEV | WSHL L
RAGGK - - -FTYEAFSCGREASCVGEAYAYLQ I@MVML SHL L
KVGGK - - -FSYTSFGGGRNSCVGENYAYMQ | A IWSHL L
KVGGM - - -FSYTSFGGGRH I CIGEAYAYMQ |8V I WSHL L
VVGGK- - -FSYTSFGGGRHFCSGDAYAYMQVEYV IWSHLLN
VVGGK - - -FSYTSFGGGRHAFCSGDAYAYMQVEYV IWSHLLN
IVGGK- - -FSYTSFGGGRHFCSGDAYAYMQVEYV IWSHLLN
KIGGK---FSYTSFGAGRBHACFGEAYAYMKF@M | WSYML
KVGGK - - -FSYTSFSGGRH | CVGEAYAYMQL®V | WSHL L
KVGGK - - -FSYTSFSGGRH | CVGEGYAYMQL®V | WSHL L
KVGGK - - -FSYTSFGGGREAVCTGEAYAYMQL®Y IWSHL L
KIGGK---FSYTSFSGGRHVCTGEAYAYMQLSV I WSHL L
KVGGK - - -FSYTSFSGGRH | CTGEAYAYMQLSV I WSHL L
KVGGK - - -FSYTSFSGGRH I CTGEAYAYMQLSV IWSHL L

LEL ISP -FPKEEWDKF IPGPK--GK- ---VMVSYK
LlLV P-FPRTDWMKLSPEAR--GK- - --VVVSYK
LELVSP -FPQTDWGKLVPEPK--GK- ---VMVRYK
LKLLSP-FPKTDWSKLVPEPQ--GK----VMVSYK
LESP-FPKTNWSKILLEPW--GK----VMVSYK
LL P-YPKTDWSKLIPEP.--GS----MIVSYK
LLSIP-YPKTDWSKL IPEPQ--GN- ---MMVSYK
LLSIP-YPKTDWSKL IPEPQ--GN- ---MMVSYK
VKLLESS -FPIEDSRKFVPEPQ--GK- - - -MMVSYK
LELISP-FPKTDWSKILPEPQ--GK----LFIRYK
LELISP-FPKTDWSKILPEPQ--GK----LFIRYK
LELV P-FPNTDWSKFLPDP.--GK----LLVRYT
LELISP-FPKTDWSKFLPEPQ--GK----LLVRYK
LELISP-FPKTDWSKFLPEPQ--GK----LLVKYK
LEL ISP -FPKTDWGKFLPEPQ--GK----LLVKYK

]

KEVR - EKMFDEFYKLFRDVEN-GVNMISVFFPYIP-1PAN LIELLSGTVRSEK - - - ------ SSPSVEE------- VL@RL IDSKYK- -DGRS -TTETEVTGMI| | AL I FGGKHTSISLASTWTGACLLTHP - -KFLAAASQ KE | MMKYED - - - -KIE------- YDALLE-MNTLHNCI ALBMLNPPTTML VRKALKHFTVRTRQGQ -EYGIPKGHTLASP I IQNNYLPY |IYKBPEVYBPDEFGPV
FEELLML I SS KEVR - EKMFDEFYKLFRDVEN-GVNMISVFFPYIP-1PAN LIELLSGTVRSEK - - - ------ SSPSVEE------- VLAQRL IDSKYK- -DGRS -TTETEVTGMI| | AL | FGGKHTSISLASTWTGACLLTHP - -KFLAAASQ KE IMMKYKD - - - -KIE------- YDALLE-MNTLHNCI ALBLNPPTTML VRKALKHFTVRTRQGQ -EYGIPKGHTLASP I IQNNYLPY I|IYKBPEVYBPDEFGPV
LKHLLML I SS REVR-EEVFM FCQLFSDIQG—SANMI.LLFPYVP—ILTN LIEILSEIVRSEK- -------- LSGPVGDG - - - - - - ML@QKFMDSRYR- -DGRS -TTEEEIAGLCIAIFFAANHTCSHA I TWTAAYLLSHE--DCLTTVVE KNI I|RENKD----RID------- YNILSH-MHFLHRCI ALBMMHPPVPVFLEBKAHMPFTVRTKQGD -QYDIPKDHILASPTILNHNMSY | YKNPQQYBPDRFGPE
FEQLLML ISSWCLLG KEVR - ENMFDEVHALFHEIES -SMTLISFLFPYLP-TTVN LTQILSDVVESHEK - - - - - - - - - SSGRVEQ------- TL@KL IDSEYK- -DGNP -TTVAELVGL IMSL | FAGKRTSSLASTWTASCLLSHP--VFLRAAIE QRVTKKYKG----GLD------- YNAFSE-MDTLHSCI ALBMMHPPAAML VEBRTHKPFTVETKQGK -QYE IPQNHIVATPTIVNNNIPYI|IYRDPHVYDPYRFGL E
FEQLLML I SS KEVR -ENMFDEVHTLFHEIES -SMTLISFLLPYLP-TPVN LTQILSDVVES@EHK - - - - - - - - - SSGRVEE------- TL@KL IDSEYK- -DGNP -TTVAEVVGL IMSL | FAGKRTSSLASTWTASCLLSHP--VFLRAAIE QRVTKKYKG----GLD------- YNAFLE-MDTLHCCI ALBMMHPPAAML VEBRTHKPFTVQTKQGK -QYE IPQDHIVATPTIVNNNIPY|IYKDPHVYDPHRFGL E
FEQLLML I SG KEVR-ENMFDEVYTLFREIEK-GVTLISFLFPYLP-TPAN LTEILSNVVES@EHN - - ------- SSGRVEE------- TLQKL IDSKYK- -DGRP -TTVEEVAGL | IGLLFAGKHTSSHTSTWTGACLLSHP--AFLRAAIE HQVAKKYKD- - --GPE------- YNAFLE-MDTLHNCI ALBMKNPATPLLVEMRVHKRFTVQTKEGQ -QYDIPQDY IVATPTIVNNYIPYIYTBPQVYDPNRFGPE
FEKLLML I §S KEVR-ENMFDEVFRLFHE IEDNGVTL ISFLFPYLP-TSAN LTQILSDVVECHENK - - - ----- - SSGTVEE------- TLA@KL IDSKYK- -DGRP -TTVAEVVGL | IGLLFAGKHTSSHTSTWTAACLLSHP--TFLRAAIE QQ | NNKYKDK - - -GLD - - - - - - - YNAF IE-MDTLHCCI ALBMKHPPTPML VEEMAHRRFTVKT IEGK-QYDIPQDHIVASPTIVNNNIPY|IYKBDPEVYBDPCRFGPE
FEKLLML 1SS KEVR-ENMFDEVYTLFHE I EDNGVTL ISFLFPYLP-SPAN LTQILSDVVNS@EHK - - ------- NSGRVEE - - - - - - - TLA@KL IDSKYK- -DGRP -TTVEEVVGL | IGLLFAGKHTSISHTSTWTAACLLSHP--TFLRAAIE QQ | SSKYKDM- - -GLD - - - - - - - YNAFIE-MDTLHSCI ALBKHPPTPML VBRAHKSFMVKTKEGK -EYD I PQDHIVATPTIVNNNISY|YKBPQVYBPCHEFGPE
FEKLLML 1SS KEVR-ENMFDEVYTLFHE I EDNGVTL ISFLFPYLP-TPAN LTQILSDVVDSHEK - - - - - - - - - NSGRVED- - - - - - - TLAQKL IDSKYK- -DGRP -TTVEEVVGL | IGLLFAGKHTSISHTSTWTAACLLSHP--TFLRAAIE QQ | SSKYKDM- - -GLD - - - - - - - YNAF I|E-MDTLHSC I ALBKHPPTPML VBRAHKQFMVKTKEGK -EYD I PQDHIVATPTIVTNNISY|IYKBPQVYBPCHEFGPE
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TaCYP51H33_2D PSQLRSHVDPML R DYFGKWGDVGVV FNHILML | AS KEVR-EKIFGEFYTLFTEIEE-GVNLVSFMLPYIP-I1PVN LTEIVTEILRSHK - - - - - - - - - ICNRIEE------- VL@KLMDSRYK - -DGRC-TTEAAVAGMI | AL IFAGKHTSIAVVSTWTGACLLTHE - -KFLDAAFNE@KE IMRTYGD----KID------- YNVLLE-METLHSCI AGEMNP | SFGL VQAQKN | | VRTKEGV -EYDIPKGDTLVNLVMLTHKLPHIYKDBDPKVYDBPDRFRSG KVGGK - - -FSYGTFGGGRHVCAGEAYAFMQ | |1 | WSHL L LKLTSIP-FPKTDWSKYALEPK- -GK- - - -VMVSYK
TaCYP51H31.2D PSQLRSHVDPML R DYFAKWGEEGVYV LNQILML IASBCLLGNEFRESLHGNEVR-EKPFGEIYTLFSGIEE-GVNLVSFMLPYFP-VPAN LTEIVYDIMRSHEK - - - - - - - - - TCGRVEE---- - - - VL@KLMDSRYK - -DGRR-TTEAAVAGMI IGL | FAGKHTSISNVSTWTGACLLTHT - -KFLDAVVEE@RE | IRKYKD----KID------- YNVLSK-METLHSCI AGEMHPVTLGL IMQTEKNINVRTKEGT -EYGIPKGDTLVNLVMLTSKLSHIYKDPEVYDPYRFHPG KVGGK - - -FSYA | FGGG |IlVCPGEAYAFLQ I | IWSHLV LKLTSIP-FPKTDWSKFVLEPK- -GK- - --VLVNYK
TaCYPSIH31.2A PSQLRSHVDPML R DYFAKWGEEGVYV LNQILML I AS NEVR-EKLFGE/ I YTLFSGIEE-GVNLVSFMLPYFP-VPAN LTEIVYDIMRSEK - - - - - - - - - TYGRVEQ---- - - - VLA@KLMDSRYK - -DGRR-TTEAAVAGMI | AL IFAGKHTSISNVSTWTGACLLTHT - -KFLDVVVEE@RE IMRKYKD----KID------- YNVLSK-METLHSS I AGEMHPATLGL IMQTQKNITVRTKEGT -EYG I PKGDTLVNLVMLTSKLSHIYKDPEVYDPYRFRPG KVGGR- - -FSYA | FGGGSHVCPGEAYAFLQ I IWSHL L LKLTSIP-FPKTDWSKFMLEPK- -GK- - - -VLVNYK
TaCYP51H31.2B PSQLRSHVDPML R DYFAKWGEEGVYV LNQILML I AS NEVR-EKLFGE/IYTLFSGIEG-GVNLVSFMLPYFP-VPAN LTEIVYDIMRSHK - - - - - --- - TCGRVEQ------ - VLA@KLMDSRYK - -DGHR-TTEAAVAGMI | AL IFAGKHTSIS | VSTWTGACLLTHT - -KFLDVVVEE@RE IMRKYKD----KID------- YNVLSK-METLHSS I AGERMHPATLGL IMQTQKNI TVRTKEGT -EYGIPKGDTLVNLVMLTSKLSHIYKDPEVYDPYRFRPG KVGGK - - -FSYA | FGGGSHVCPGEAYAFLQ I IWSHL L LKLTSIP-FPKTDWSKFMLEPK- -GK- - - -VLVNYK
TaCYP51H40_3B PSKLRSHVDP I FQ AYFAKWGQDGTV LEQVLMLTSS DTVRHQMIPTE I YSLLHELEN-GATI ISFLFPYIP-TPAN LKEIFSAAVRSHEM- - ---------- SQAQE--- - - - - ALQRL IDSKYK - -DG P-TTIAEISGMMIILIS-RHT SHTS IWTGARLLSNT - -KFLMAAVEB@KH I | IKYGN----RID------- YKALLE -MDTLHNCII ALEBMHPALPVL FKAQKTFKVHTKEGK -EYDIPGGHNVT IPTVFNSKLPY |IYKDPGVYDBPDMFSPG KVGGK - - -FSYTSFGGGRH I CPGMAFAYLQ IL IWSHL L LKLMSIP -FPKADWSKITPEPK- -GK- - - -VMI SYK
TaCYP51H41_4D PSKLIRSLVDPMSQ AYFAKWGQDG | V LEQVLMF ISS YEVR-DMML E VYSLFHDLAN-GLNFLSFLFPYT.-TPRN LKEIFTATIRSER - - - ----- - SSGRVED---- - - - AL@RLMNSKYK - -DGRF -TTEAE | SGMIMGLVVAGH I SSTSTSTWTGACMLSNT - -KFL | AAMEB@KH | | SKYKN----QIG------- YEALSE -MDTLHRCII AIBVMHTSAPVLVEBKAHTKFRVHTKEGE -EYDIPGGHNILVPTALNNKLAHIYSDPHLYBPDBFGPG KVGGK - - -YSFTTFGGGRHVCPGMALAYLQ IV IWSHL L LKL I[8lS -FPKADGSKMNQEPK - -GK - - - -VMI SYK
TaCYP51H43_5B PSKMRSL VDP | FH TFFAKWGQDGTV LEHVLMF ISC YEIQ-ETMLEEVYSLFHELEN-GLNYFSYLFPYMP-TPTNC LKEIFSTTIRSER - - - ------ SSGRVED- - - - - - - VM@RLMNSKYK - -DGRS -TTEAEISG | IMAL | FAGKHPSISSSS IWAGAFMLSNT - -KFLMAAVEEB@KH | | SKYDN----QVS------- YTALLE -MDTLHSCI AIBVMRTPSQML TKAHKKFKVHTQEGK -EYHIPAGHNIVIPTALNNKLAHVYSDPHVYBPDBFGSA KVGGK - - -FSFTTFGGGRHAMCPGMSFAYLQMEL | WSHL L LKL ISP -FPDADL SMLGQEPK - -GK - - - -LMVSYK
TaCYP51H44_5B PSKMRSL VDP | SQ AYFAKWGQDG | V LEQVLMF ISC YE I Q- EMMME IYSLFHELGK-GLNFFSYLFP.MP-TPTNQ LKEIFTKIIRSER - - - ---- - - SSNRVEE - - - - - - - VL@RLMDSKYK - -DGRS -TTEAEISGI| IMALVFAGKHSSTAASTWTGAFMLSNT - -KFL IAAMEEB@KH I | SKYEN----QID------ - YNALLE -MDTLHRC I AMBMHTPSQML | KAHKNFKVQAKEGK -EYDIPKGHN IV IPTALNNKLAHVYSNPHVYDBPDBFGPG KVGGK - - -FSLTTFGGGRH | CPAMAYAYFQ | L VWSHL L LRL ISP -FPEADFSKLGQEPK - -GK- - - -VMI SYK
TaCYP51H42_.4D PSKLIRSLVDPILQ AYFASWGQEG I V LEQVLMF 1SS YEVR-EMMLEEVSSLFHELEN-GLNFFSFLFPYIP-TPTN LKEIFTTTIRSER- - - ------ SSGRVQE - - - - - - - AL@RLMNSKYK - -DGRS -ASEAEICGMI | AL I FAGKHPSISSTS IWTGAFMLSNT - -KFL | AAVEEB@KHI| I SKYKN----QIG------- YDAFSE -MDTLHRCII ALBVMHTPAQML ABBKAHKKFKVQTKEGK -EYDIPEGHNIV IPTALNNKLAHVYNDPHAYDBPDRFGPG KVGGK - - -YSFTTFGGGRHVCSGMALAYLQ IV IWSHLL LKL ISP -FPKVDVSKVGQEPK - -GK----VMISYN
TaCYPS1IH39_5B PSKLIRSL VDP I FQ AYFANWGHDG | V LEQVLMF ISS YEVR-QMMLKEVYSLFHELEN-GLNFFSYLFPYIP-TPTN LKEIFTTTIRSER - - ------- SSSRAEE---- - - - AL@RLMDSKYK - -DGRS - | TDGE | SGMVMAL | FAGKHPSIS I TS IWTGAFMLSNT - -KFL | AAMEB@KH I LSKYKN----QIG------- YDALLE -MDTLNRCII AIBVMHTPAQML ABKAHKKFKVQTKEGK -EYDIPGGHTVV IPTAFNNKLAHVYTDPHVYDBPDRFGPG KVGGE - - -YSFTTFGGGRHVCPGMALAYLQ IV IWSHL L LKL ISP -FPNADL RKMGQEPK - -GK - - - -VMI SYK
TaCYP51H39_5D PSKL|RSLVDP IFQ AYFA.WGQDGIV LEQVLMF ISS YEVR-EMMLKEVYSLFHELEN-GLNFFSYLFPYIP-TPTN LKEIFTTTIRSER- -------- SSSRVEE - - - - - - - AL@RLMDSKYK - -DGRS -VTEGE | SGMVMAL | FAGKHPSISSTS IWAGAFMLSNT - -KVL | AAMEE@KH I LSKYKN----KIG------- YDALLE -MDTLHRCII AIBVMHTPAQML TRKAHKKFKVQTKEGK -EYDIPGGHNVV IPTAFNNKLAHVYSDPHVYBPDRFGPG KVGGE - - -YSFTTFGGGRHVCPGMALAYLQ IV IWSHL L LKL ISP -FPNADL RKMGQEPK - -GK- - - -VMI SYK

Y > * Y Jok Kk k K * * * Y * Yok Yok * Y Y Yok %k Y Y Y K Y % % Kk K * X * Y * * Yok Yok Yok Kk
cluster CYP51G-3 cluster CYP51G-1 cluster CYP51H Type-I CYP51H/51G-3 Y& Type-1 CYP51H/51G-1 Type-ICYP51G-1/51G-3

Figure S10. The multiple sequence alignment of CYP51 members. Sites whose posterior probability is larger than cutoff value (0.67) are marked in star or triangle.
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