
Supplementary Data 2: Amino acid sequences of various cholesterol genes 

and their homologous sequences used in construction of phylogenetic 

trees. 

 

C5-SD1 and C5-SD2 sequences 

>Sl C5-SD2 

MEDYLKLFVEETSFYNRLVLGTFLPESWWGPLPHMLQGWLRNYIGGVLLYFISGFLWCF

YIYHLKRNVYIPKDAIPSKQAMLLQISVAMKAMPWYCALPSLSEYMIENGWTKCFARIS

DVGWPTYIINAAIYLVIVEFGIYWMHKLLHDIKPLYKYLHATHHIYNKQNTLSPFAGLA

FHPLDGILQAVPHVVALFLVPMHFTTHIVLIFVEALWTANIHDCIHGKVWPVMGAGYHT

IHHTTYRHNYGHYTIWMDWMFGTLRDPVEEDAKKM 

> Sl C5-SD1 

MDDYLNLFVEETSFFNRIVLGTFLPESWWGPLPHWFQGWLRNYIGGVLLYFISGFLWCF

YIYYLKRNVYLPKDAIPSNRAMLLQIGVAMKAMPWYCALPSLSEYMIENGWTKCFSRIS

DVGWIPYLIYVAVYLVIVEFGIYWMHRELHDIKPLYKYLHATHHIYNKQNTLSPFAGLA

FHPLDGILQAVPHVIALFLLPVHFTTHIALLFIEAIWTANIHDCIHAKVWPVMGAGYHT

IHHTTYRHNYGHYTIWMDWMFGTLRDPVEDEVKKL 

>St C5-SD2 

MEDYLKLFVEETSFYNRMVLGTFLPESWWGPLPHMLQGWLRNYIGGVLLYFISGFLWCF

YIYHLKRNVYIPKDAIPSKEAMLLQISVAMKAMPWYCALPSLSEYMIENGWTKCFARIS

DVGWPTYIINAAIYLVIVEFGIYWMHKLLHDIKPLYKYLHATHHIYNKQNTLSPFAGLA

FHPLDGILQAVPHVVALFLVPMHFTTHIALIFVEALWTANIHDCIHGKVWPVMGAGYHT

IHHTTYRHNYGHYTIWMDWMFGTLRDPVEEDAKKM 

>St C5-SD1 

MDDYLNLFVEETSFFNRIVLGTFLPESWWGPLPHWFQGWLRNYIGGVLLYFLSGFLWCF

YIYYLKRNVYLPKDAIPSNKAMLLQIGVAMKAMPWYCALPSLSEYMIENGWTKCFSRIS

DVGWMPYLIYVAVYLLIVEFGIYWMHRELHDIKPLYKYLHATHHIYNKQNTLSPFAGLA

FHPLDGILQAVPHVVALFLLPVHFTTHIALLFIEAIWTANIHDCIHAKVWPVMGAGYHT

IHHTTYRHNYGHYTIWMDWMFGTLRDPVEDEVKKM 

>Ca C5-SD2 



MEDYLKLFVEETSFYNRLVLGTLLPESWWAPLPHMLQGWLRNYIGGVLLYFISGFLWCF

YIYHLKRNVYIPKDAIPSNKAMLLQISVAMKAMPWYCALPTLSEYMIENGWTKCFARIS

DVGWPSYVLNAAIYLVIVEFGIYWMHKLLHDIKPLYKYLHATHHIYNKQNTLSPFAGLA

FHPLDGILQAVPHVLALFLVPMHFTTHIALIFLEALWTANIHDCIHGKVWPVMGAGYHT

IHHTTYRHNYGHYTIWMDWMFGTLRDPAEEDAKKM 

>Nb C5-SD2 

MDDYLKQFVEETSFYNRLVLGTFLPESWWGPLPHMLQGWLRNYIGGVLLYFISGFLWCF

YIYHLKRNVYIPKDAIPSNKAMLLQISVAMKAMPWYCALPSLSEYMIENGWTKCYARIS

DVGWLSYVIYAAIYLVIVEFGIYWMHRELHDIKPLYKYLHATHHIYNKQNTLSPFAGLA

FHPLDGILQAVPHVVALFLVPMHFTTHIALIFVEALWTANIHDCIHGKVFPIMGAGYHT

IHHTTYRHNYGHYTIWMDWMFGTLRDPIEEDAKKM 

>Nb C5-SD1 

MDDYLNLFIEETSFYNRVVLGTFLPESWWGPLPHWFQGWLRNYIGGVLLYFISGFLWCF

YIYRLKRNVYVPKDAIPSNRAMLLQIGVAMKAMPFYCALPSLSEYMIENGWTKCFSRIS

VVGWLSYLIYMAVYLVIVEFGIYWMHRELHDIKPLYKYLHATHHIYNKQNTLSPFAGLA

FHPLDGILQAVPHVVALFLLPVHFTTHIALLFIEAIWTANIHDCIHAKVWPVMGAGYHT

IHHTTYRHNYGHYTIWMDWMFGTLRDPVEAEVKKM 

>Nt C5-SD2 

MEDYLKQFVEETSFYNRLVLGTFMPESWWGPLPHMLQGWLRNYIGGVLLYFISGFLWCF

YIYHLKRNVYIPKDAIPSNKAMLLQISVAMKAMPWYCALPSLSEYMIENGWTKCFARIS

DVGWLSYVIYAAIYLVIVEFGIYWMHMELHDIKPLYKYLHATHHIYNKQNTLSPFAGLA

FHPLDGILQAVPHVVALLLVPMHFSTHIALIFLEALWTANIHDCIHGKVFPVMGAGYHT

IHHRTYRHNYGHYTIWMDWMFGTLRDPVEEDAKKM 

>Nt C5-SD1 

MDDYLNLFIEETSFYNRVVLGTFLPESWWGPLPHWFQGWLRNYIGGVLLYFISGFLWCF

YIYRLKRNVYIPKDAIPSNRAMLLQIGVAMKAMPFYCALPSLSEYMIVNGWTKCFSRIS

DVGWLSYLIYMAVYLVIVEFGIYWMHRELHDIKLLYKYLHATHHIYNKQNTLSPFAGLA

FHPLDGILQAVPHVVALFLLPEHFTTHIALLFIEAIWTANIHDCKHAKVWPVMGAGYHT

IHHTTYRHNYGHYTIWMDWMFGTLRDPVEDEVKKM 

>A. thaliana DWARF7 

MAADNAYLMQFVDETSFYNRIVLSHLLPANLWEPLPHFLQTWLRNYLAGTLLYFISGFL

WCFYIYYLKINVYLPKDAIPTIKAMRLQMFVAMKAMPWYTLLPTVSESMIERGWTKCFA

SIGEFGWILYFVYIAIYLVFVEFGIYWMHRELHDIKPLYKYLHATHHIYNKQNTLSPFA



GLAFHPVDGILQAVPHVIALFIVPIHFTTHIGLLFMEAIWTANIHDCIHGNIWPVMGAG

YHTIHHTTYKHNYGHYTIWMDWMFGSLRDPLLEEDDNKDSFKKAE 

>S. cerevisiae (ERG3) 

MDLVLEVADHYVLDDLYAKVLPASLAANIPVKWQKLLGLNSGFSNSTILQETLNSKNAV

KECRRFYGQVPFLFDMSTTSFASLLPRSSILREFLSLWVIVTIFGLLLYLFTASLSYVF

VFDKSIFNHPRYLKNQMAMEIKLAVSAIPWMSMLTVPWFVMELNGHSKLYMKIDYENHG

VRKLIIEYFTFIFFTDCGVYLAHRWLHWPRVYRALHKPHHKWLVCTPFASHSFHPVDGF

LQSISYHIYPLILPLHKVSYLILFTFVNFWTVMIHDGQYLSNNPAVNGTACHTVHHLYF

NYNYGQFTTLWDRLGGSYRRPDDSLFDPKLRDAKETWDAQVKEVEHFIKEVEGDDNDRI

YENDPNTKKNN 

>Pp C5-SD1 

MSADVEVVNASFSSVVGGAKTGKSGVVPANGSPEYLALFVEETRWYNDLVLGPWLPSSV

RDSIPHTLQTWLRNYVAGMLLYFVSGGLWCLYVYSWKGEHFFPAGDIPAKEPIMLQIWV

TMKAMPVYTGLPTLSEYMIERGWTKCFARIEDVGWLTYVGLVIAYLAVVEFGIYWMHRE

LHDIKPLYKHLHATHHIYNKQNTLSPFAGLAFHPIDGILQACPHVIALFLLPMHFFTHE

VLLFCEGVWTTNIHDCIDGNVWGIMGAGFHTIHHTTYRHNYGHYTVFMDWLFGTLRDPY

ERKATAHVKSS 

>Bd C5-SD1 

MAAAAHGGGGGAEYSVLFREETGWYNEIFLSAVVPGDWWRALPHPLQSWLRNGVGAYLI

YFLTGFLWCFVIYYWKRHAYIPKDSIPTLEAMKKQIIVASKAMPFYSALPTISEYMIES

GWTRCFFHISEVGWPMYLVYVALYLTFVEFGIYWMHRELHDIKPLYKHLHATHHIYNKE

NTLSPFAGLAFHPLDGILQAIPHVFALFLVPTHFRTHIALLFLEAVWTTNIHDCIHGKI

WPVMGAGYHTIHHTTYRHNYGHYTVWMDWLFGTLREPEDIFKKD 

>S. moellendorffii C5-SD1-1 

MMALPLLSLAILSSFVFAASASNHTWSGGGGGGGSIDQARLRLFLEETAWYNHLVLRPL

ALHFDSMPHALRTWLRNYIAGLIVYFLSGGLWCLYIYWWKPRIYFPNGGIPKQEPIWLQ

IKVSMKAMPLYTLLPTVSEYMVERGWTKCFPRISDVGFPTYIVLSLTYLVMVEFGIYWM

HRGLHDIKPLYKLLHATHHIYNKQDTLSPFAGLAFHPIDGILQALPHVLALFVIPMHFF

THEFFLFLEGIWTTNIHDCIDGKVWPIMGAAYHTIHHTTYKHNYGHYTVWMDWMCGTLN

EPARPKKA 

>S. moellendorffii C5-SD1-2 

MALPLLSLAILSSFVFAASASNHTWSGGGGGGGSIDQARLRLFLEETAWYNHLVLRPLA

LHFDSMPHALRTWLRNYIAGLIVYFLSGGLWCLYIYWWKPRIYFPNGGIPKPEPIWLQI

KVSMKAMPLYTLLPTVSEYMVERGWTKCFPRISDVGFPTYIVLSLTYLVVVEFGIYWMH



RGLHDIKPLYKLLHATHHIYNKQDTLSPFAGLAFHPIDGILQALPHVLALFVVPMHFFT

HEFFLFLEGIWTTNIHDCIDGEVWPIMGAAYHTIHHTTYKHNYGHYTVWMDWMCGTLNE

PARPKEA 

>Os C5-SD1 

MAGGGGEYLRQFVEETAWYNEIFLSHVVPGDWWRALPHPLQSWLRNGLGGYLIYFACGF

LWCFVIYYWKRHAYIPKDSIPTIEAMKKQIIVASKAMPLYCALPTLSEYMVENGWTQCY

VNISEVGWPMYLVYLALYLIFVEFGIYWMHRELHDIKPLYKYLHTYHHIYNKENTLSPF

AGLAFHPLDGILQAIPHVFALYLIPTHFRTHIALLFIEAVWTTNIHDCIHGKVWPVMGA

GYHTIHHTTYRHNYGHYTVWMDWMFGTLREPEDILKKD 

>Trypanosoma cruzi C5-SD 

MDVAFDLYTAVIPVDRNALSHQLFVFWLILTTGGIFLYLLCASISTFIFFVVFEETYFP

HTMDKKNQKHELRRQMLHEIFIAVLSIPFMAILMAPSSTLAHRGYSKIYYNVSDYGWPY

LFLSILMFFIFTDFMVYWFHRGLHHPTLYRYLHKLHHTYKYTTPFSSHAFNPCDGFGQG

SPYYAFIFLFPMHNYLFVILFFAVNLWTISIHDQVDFGGHFVNTTGHHTIHHVLFNYDY

GQYFTVWDRIGGTYKPAQQTHLFPLFTKGGRIEEVESTKKMG 

>Sb C5-SD1 

MAAAAHGGDYLRRFVAETEWYNAVVLSAVAPGDWWRGLPHPVQSWMRNCVGGYLLYFIS

GFLWCFVIYYWKRHAYIPKDAIPTNEAMKKQIVVASKAMPFYCALPTLSEYMIESGWTQ

CYFNISEVGFSMYLCYMAMYLIFVEFGIYWMHRELHDIKPLYKYLHATHHIYNKENTLS

PFAGLAFHPLDGILQAIPHVFALFLFPTHFRTHIALLFLEAVWTTNIHDCIHGKIWPVM

GAGYHTIHHTTYRHNYGHYTIWMDWMFSTLREPEDILKKD 

>Vv C5-SD1-1 

MDDQLHLFVAETSFYNRIVLGTFLPAKLWETWPHFVQTWLRNYIGGTLIYLVSGFLWCF

YIYYLKRNVYVPKDAIPTTRAMYLQIYVAMKAMPWYTALPTLSEYMVENGWTRCYSSIS

DVGWPAYFVNLAVYLVFVEFGIYWMHRELHDIKPLYKYLHATHHIYNKQNTLSPFAGLA

FHPLDGILQALPHVLALFLFRTHFLTHVLLLFIEAIWTANIHDCIDGKIWPVMGAAYHT

IHHTTYRHNYGHYTVWMDWMFGTLCDPEESPKKVT 

>Vv C5-SD1-2 

MEEYLQLFKSETDFYNQIVLGSLLPENIWRSLPHVCRTWLRNYVAGVLVYSITGFLWCF

YIYYLKRDVYIRGDAIPSMKTMVLHVKASMRSLPWFAALPTFSEYAVENGWTKCFSRIS

EVGWFAYLVYIMAYIVFVEFVTYWIHRKLHDIKPLYKYLHVQHHSYNKQHKLSPLAGMA

LHPLDGLAQGAPHTIALFLVPTHLTTHLTISFFGAIWTANIHDCIDEKLWPIMGGGYHM

IHHLSNRHNYGLYTIWMDWMFGTLSHPMSDGTKPN 

 



>Ostreococcus tauri C5-SD1 

MGLSNADVSTGGADVIVFAERVAVRRRARTHRASRVSEARRASRERVHRARVVGGDARE

TREVDDDRSNDRLGTMAEVPIIIGLFHGFDGTGHWLNHVLIDRWILGTSKIGDAYDPSQ

YSLLRKFSVMWAFLTVFTYALYFTLCPLAYWWHFVRKDKDGKNNARWTGREGKDQVKNE

IVLSTWSIAVMTFMIAPFELMVEAGWTKLYWDVDKYGKAYFFLTPLLFLVFSDTCIYWI

HRGLHHRLVYAPVHKLHHKYKDTTPFSAYAFHPLDGWLQGCPYHLFIFLFPMHHMTYFI

SLAIVGLWTINIHDRVTMQLPHVNGAAHHTIHHTMFNYNYGQYFTFWDKIGGSYRNPML

YPPYAEKSPALTASAKKDK 

>Volvox carteri C5-SD1 

MADMPKEERLRLLKEENEWLNSFVMWIFPDGIREQIPHFWQTWLRCWILCALVYFGIGA

VWSYYIYFCFGDKLFAPDTMPAFKDVAEQIRVSNIAMPLYSMLPTLTEYAAEKGWTCAY

PRVANVGLPAYVLYFFLYMASVEFGVYWMHRLLHDIKWAYRFLHYDHHKYNKEHTLSPF

AGLAFHPIDGILQAVPYTWTLFYCPMHFLTHEILLFATGVWTANIHDCLHARVWPVMGA

GYHTIHHTTYKHNYGHYFVFMDWLMGTLHTPEQYEADKEARGLSKLIPTTAAAAPQMPA

IAAGGSGGKKQQ 

>Chlamydomonas reinhardtii C5-SD1 

MSATLARSLAVVAVFGAVLVSSHLLAGSAEVVHTKFPNVVIAGHSSSLLSGVRAWFASF

ATQADMPVAERLRLMREENEWKNNLVMWLFPDSVRDQIPHFWQTWLRCWILCAAVYFGV

GGLWCYYTYFCFGDKWFAPGTIPAWKDVAEQMRVSNIAMPLYSMLPALTEMAAEKGWTR

AYPRVENVGLPAYVLYFFLYMTSVEFGVYWMHRILHWGPLYKYLHWDHHKYNKEHTLSP

FAGLAFHPLDGILQAVPYAWTLLYCPMHFLTHELLLFATGVWTTNIHDCLHGHVWPIMG

AGYHTIHHTTYKHNYGHYFIFMDYLMGTLTTPEQYDADKAARATKAVKAQ 

>Ostreococcus lucimarinus FAH 

MFAKVWRVVLDNFHPFVIAGPLTFAYHEAVYFGAWTPWLAMDQFEYFKRWKIQPDKTPS

KEMVMKCLTKLLKSHVFIQLPMQMMFYFVAPYFGFSLAMEALPKSRDLLWQIPVFFAIE

DFYFYWVHRGLHHKRVYKYVHKIHHEHKFPFGIAAEYAHPVETFFLGIGTLLGPLFFAK

HMVTLWVWLFFRLVETVEDHSGYDVPWNPTNLIPFWGGAVHHDFHHKTFEGPYSSVFTW

CDWMFGTDKEFRKHQLKLRGGSESLAYPAVFRGAPNERSLPSKKVD 

>Zm C5-SD1-1 

MEAVAHSGDYLWRFVAETEWYNEVVLSAVAPGDWWRGLPHPVQSWMRNCVGGYLLYFIS

GFLWCFVIYYWKRHAYIPKDAIPTNDAMKKQIVVASKAMPFYCALPTLSEYMIESGWTQ

CYFNISEIGFSMYLCYMAMYLIFVEFGIYWMHRELHDIKPLYKYLHATHHIYNKENTLS

PFAGLAFHPLDGILQAIPHVFALFLFPTHFRTHIALLFLEAVWTTNIHDCIHGKIWPVM

GAGYHTIHHTTYRHNYGHYTIWMDWMFGTLNEPEDILKKA 



>Zm C5-SD1-2 

MAVHGGDYLRRFVAETEWYNEVVLSAVAPGDWWRGLPHPVQSWMRNCVGGYLLYFISGF

LWCFVIYYWKRHAYIPKDAIPTNEAMKKQIAVASKAMPFYCALPTLSEYMIESGWTRCY

FNISEMGFSAYLCYMAMYLIFVEFGIYWMHRELHDIKPLYKHLHATHHIYNKENTLSPF

AGLAFHPLDGILQAIPHVLALFLLPTHFRTHIALVFLEGVWTTNIHDCIHGKVWPVMGA

GYHTIHHTTYRHNYGHYTVWMDWMFGTLREPDDILKKA 

>Mt C5-SD1-1 

MHTMEQDYRTLFIEDTDFYNSILLGTLLPQFLWVPLPRFFQTWLRNYIGGLLLYFISGF

FWSFYIYCWKRNVYLPKDAVPSRRAIFLQISVAMKAMHWYTLLPTLSEYLTEIGWTRCF

PRLNNVGWIAYIGYLAMYMVIVEFGIYWAHRVLHDIKPLYKYLHATHHMYNKQNTLSPF

AGLAFHPLDGILQALPHSLALFIVPVHFIAHLVLLFIEGVWTANIHDCIHGKLWPVMGA

GYHTIHHTTYRHNYGHYTIWMDWVFGTLRDPEEDVGKVM 

>Mt C5-SD1-2 

MQIMEDPTTDYHRFFVEDTNMYNHVVLGTLLPQYLWVLLPRFFQTWLRNYVGAVLLYFI

SGFLWSFYIYHWKQNVYVPKDSIPSRRAMFLQISVTMKGMPWYSLLPTISECLVELGWT

KSFPRINNLGWIAYIGYLAIYMVIVEFGIYWMHRKLHDIKPLYKYLHATHHIYNKQNTL

SPFAGLAFHPLDGILQALPHSLTLFIVPVHFNVHLVLLFIEIIWSSNIHDCIHGKLWPF

MGAGYHTIHHTTYCHNYGHYTIWMDWIFNTLRDPEEVEGNVM 

 

7-DR1 and 7-DR2 sequences 

>Sl 7-DR2 

MAESQLVHPPLFTYISMITLLTLVPPFVILMWYTNVHADGSVLQTYNYLKENGLQGLID

IWPRPTAIAGKIIICYALFEATLQLLLPGKRVEGPISPTGHRPVYKANGMAAYTVTLIT

YLSLWWFGIFNPTIVYDHLGEILSTLNFGSLIFCLFLYIKGHVAPSSTDHGSSGNIIVD

YYWGMELYPRIGKHFDIKVFTNCRFGMISWGLLPITYCIKQYEEYGSLSDSMLIHTIIT

LVYVTKFFWWEAGYWNTMDIAHDRAGFYICWGCLVFLPCMYTSPGMYLVKHPVNLGPQL

AISILVAGILCVYINYDCDRQRQEFRRTNGKALVWGKAPSKIVASYTTTTGETKTSILL

TSGWWGLSRHFHYVPEILASFFWSVPALLNHFMPYIYVIYLTGLLLDRAKRDDERCKSK

YGKYWKKYCEKVPYRVVPGIY 

>Sl 7-DR1 

MVENKLVHSPLITYGSMLSLLSFTPPFVILMWYTNVHADGSILKTFNHLRENGLQGLID

IWPKPTAIAGKLIICYALFEAALQLLLPGKTVEGPISPTGHRPVYKANGMAAYAVTLIT

YISLWWFGIFNPAIVYDHLGEIFSTLIFGSLVFCVLLYIKGHVAPSSTDSGSSGNIIVD

FYWGMELYPRIGKHFDIKVFTNCRFGMMSWAVLAVTYCIKQHEEYGRVSDSMLVNTILM



LVYVTKFFWWEAGYWNTMDIAHDRAGFYICWGCLVWVPSIYTSPGMYLVKQPVNLGLQL

SLYILVAGLLCIYINYDCDRQRQEFRRTNGKCTVWGKTPSKIVAAYTTTSGEKKTSLLL

TSGWWGLARHFHYVPEILAAFFWSVPALFNHFIPYFYVIFLIILLLDRAKRDDDRCKAK

YGKYWKLYCEKVPYRVIPGIY 

>St 7-DR2 

MAESQLVHPPLFTYISMLALLTLVPPFVILMWYTNVHADGSVLQTFNYLKENGLQGLID

IWPRPTAIAGKIIICYALFEATLQLLLPGKRVQGPISPTGHRPVYKANGMAAYTVTLIT

YLSLWWFGIFNPTVVYDHLGEILSTLNFGSLIFCLFLYIKGHVAPSSTDHGSSGNIIVD

YYWGMELYPRIGKHFDIKVFTNCRFGMISWGLLPITYCIKQYEEYGSLSDSMLIHTIIT

LVYVTKFFWWEAGYWNTMDIAHDRAGFYICWGCLVFLPCMYTSPGMYLVKHPVNLGPQL

AISILVAGILCVYINYDCDRQRQEFRRTNGKALVWGKAPSKIVASYTTTTGETKSSLLL

TSGWWGLSRHFHYVPEILASFFWSVPALFNHIMPYFYVIYLTGLLLDRAKRDDERCKSK

YGKYWKKYCEKVPYRVVPGIY 

>St 7-DR1 

MVENKLVHSPLITYGSMLSLLSFTPPFVILMWYTNEHADGSILKTFNHLRENGLQGLID

IWPKPTAIAGKLIICYALFEAALQLLLPGKTVEGPISPTGHRPVYKANGMAAYAVTLIT

YISLWWFGIFNPAIVYDHLGEILSTLIFGSLVFCVLLYIKGHVAPSSTDSGSSGNIIVD

FYWGMELYPRIGKHFDIKVFTNCRFGMMSWAVLAVTYCIKQHEEYGRVSDSMLVNTILM

LVYVTKFFWWEAGYWNTMDIAHDRAGFYICWGCLVWVPSIYTSPGMYLVKQPVNLGLQL

ALYILVAGLLCIYINYDCDRQRQEFRRTNGKCTVWGKTPSKIVAAYTTTSGEKKTSLLL

TSGWWGLARHFHYVPEILAAFFWSVPALFNHFIPYFYVIFLIILLLDRAKRDDDRCKAK

YGKYWKLYCEKVPYRVIPGIY 

>Ca 7-DR2 

MGDSQLVHPPLFTYISMLTLLTIVPPFVILMWYTNVHADGSVLQTFNFLKENGLQGLID

IWPRPTAVAGKIIICYALFEAILQLLLPGKRVEGPISPTGHRPVYKANGVAAYIVTLIT

YLSLWWFGIFNPTIVYDHLGEILSTLNFGSLIFCLFLYIKGHVAPSSTDHGSSGNIIID

YYWGMELYPRIGKHFDIKVFTNCRFGMISWAVLPITYCIKQYEEYGNLSDSMLVHTIIT

LVYVTKFFWWEAGYWNTMDIAHDRAGFYICWGCLVFLPCIYTSPGMYLVKHPVNLGPQL

AISILVAGILCVYINYDCDRQRQEFRKTNGKALVWGRPPSKIVASYTTTTGETKTSLLL

TSGWWGLSRHFHYVPEILASFFWCVPALFNHFIPYFYVIYLIVLLLDRAKRDDERCKSK

YGKYWKKYCDKVPYRVIPGIY 

>Ca 7-DR1 

MAETKLVHSPLLTYASMLTLLSFTPPFVILMWYTNVHADGSILKTFNYLRENGLQGLIN

IWPKPTAIAGKLIICYALFEAALQLLLPGKRVEGPISPTGHRPVYKANGMQAYAVTLIT

YISLWWFGIFNPAIVYDHLGEIFSTLIFGSLIFCFFLYIKGHVAPSSTDSGSSGNIIVD

FYWGMELYPRIGKHFDIKVFTNCRFGMMSWAVLAVTYCIKQHEEYGRVSDSMLVNTILM



LVYVTKFFWWEAGYWNTMDIAHDRAGFYICWGCLVWVPSIYTSPGMYLVKQPVHLGLQL

ALYILVAGLLCIYINYDCDRQRQEFRRTNGKCTVWGKTPSKIVATYTTTSGEKKTSLLL

TSGWWGLARHFHYVPEILAAFFWSVPALFNHFIPYFYVVFLMILLFDRAKRDDDRCKAK

YGKYWKLYCEKVPYRIIPGIY 

>Nb 7-DR2-2 

MAESQLVHPPLVTYLSMIALLTLAPPFVILMWYTNVHADGSVLQTFNYLRENGLQGLID

IWPRPSAVAGKIIICYALFEAALQLLLPGKMVQGPISPTGHRPVYKANGMAAYVVTLIT

FGIFNPTLVYDHLGEILSALNFGSLIFCLFLYIKGHVAPSSTDHGSSGNIIIDFYWGME

LYPRIGKHFDIKVFTNCRFGMISWGVLPITYCIKQYEEYGSLSDSMLVNTILTLVWLLH

MLGMLSMASMYIYFSWNLAIYILVAGVLCVYINYDCDRQRQEWGLARHFHYVPEILASF

FWSVPALFNHFIPYFYVIYLTILLFDRAKRDDDRCKSKYGKYWKLYCEKVPYRVIPGIY 

>Nb 7-DR2 

MAESQLVHPPLVTYLSMMALLTLAPPFVILMWYTNVLADGSVLQTFNYLRENGLQGLVD

IWPRPSAVAGKIIICYALFEAALQLLLPGKTVQGPISPTGHRPVYKGHVAPSSTDHGSS

GNIIIDFYWGMELYPRVGKHFDIKVFTNCRFGMISWGVLPITYCIKQYEEYGSLSDSML

VNTILTLVYVTKFFWWEAGYWNTMDIAHDRAGFYICWGCLVWLPCIYTSPGMYLVKQPV

NLGLQLAIYILVAGVLCVYINYDCDRQREEWGLARHFHYVPEILASFFWSVPALFNHFI

PYFYVIYLTILLFDRAKRDDDRCKSKYGKYWKLYCEKVPYRVIPGIY 

>Sm 7-DR2 

MAESQLVHPPWFTYISMLTLLTIVPPFVILMWYTNVHADGSVLQTYNYLKDNGLQGLID

IWPRPTAIAGKIIICYALFEAALQLLLPGKRVQGPISPTGHIPVYKANGMLAYTVTLVT

YLSLWWFGIFNPTIVYDHLGEILSTLNFGSLVFCLFLYIKGHVAPSSTDHGSSGNIIVD

FYWGMELYPRIGKHFDIKVFTNCRFGMISWGVLPITYCIKQYEEYGHLSDSMLVHSIIT

LVYVTKFFWWEAGYWNTMDIAHDRAGFYICWGCLVFLPCIYTSPGMYLVKHPVNLGHEL

AIAILVAGILCVYINYDCDRQRQEFRRTNGKALVWGKAPSKIVASYTTTTGETKTSLLL

TSGWWGLARHFHYVPEILASFFWSVPALFNHVRFIPYFYVIYLTVLLFDRAKRDDERCK

SKYGKYWKKYCEKVPYRVIPGIY 

>Sm 7-DR 1  

MAETKLVHSPLITYASMLTLLSFTPPFVILMWYTNVHADGSILKTFNHLRENGLQGLID

IWPKPTAIAGKLIICFALFEAALQLLLPGKRVEGPISPTGHVPVYKANGMAAYAVTLIT

YISLWWFGVFNPAIVYDHLGEILSTLIFGSLVFCVFLYIKGLVAPSSTDSGSSGNIIVD

FYWGMELYPRIGKDFDIKVFTNCRFGMMSWAVLAVTYCIKQHEEYGRVSDSMLVNTILM

LVYVTKFFWWEAGYWNTMDIAHDRAGFYICWGCLVWVPSIYTSPGMYLVKQPVNLGLQC

SSSILITKKSPRAGRGTVPHSMDNKLSLVSFPLNYQAFVHGRKKPILELSTEAEKAGLL

CIYINYDCDRQRQEFRRTNGKCTVWGKAPSKSMQIVATYTTTSGEKKTSLLLTSGWWGL

ARHFHYVPEILAAFFWSVPALFNHFIPYFYVIFLTILLFDRAKRDDDRCKAK 



>At DWARF5 

MAETVHSPIVTYASMLSLLAFCPPFVILLWYTMVHQDGSVTQTFGFFWENGVQGLINIW

PRPTLIAWKIIFCYGAFEAILQLLLPGKRVEGPISPAGNRPVYKANGLAAYFVTLATYL

GLWWFGIFNPAIVYDHLGEIFSALIFGSFIFCVLLYIKGHVAPSSSDSGSCGNLIIDFY

WGMELYPRIGKSFDIKVFTNCRFGMMSWAVLAVTYCIKQYEINGKVSDSMLVNTILMLV

YVTKFFWWEAGYWNTMDIAHDRAGFYICWGCLVWVPSVYTSPGMYLVNHPVELGTQLAI

YILVAGILCIYINYDCDRQRQEFRRTNGKCLVWGRAPSKIVASYTTTSGETKTSLLLTS

GWWGLARHFHYVPEILSAFFWTVPALFDNFLAYFYVIFLTLLLFDRAKRDDDRCRSKYG

KYWKLYCEKVKYRIIPGIY 

>Mt 7-DR1 

MVESKKTETVHSPLVTYASMISLLTLAPPFVNLLWYTMTTAMDGSILKTFDYLNNNGLQ

GFLNLWPKPTLLSFQIIVVYAAFEALLQLLLPGETVYGPISPTGNRPFYKANGVAAYLV

TLVTYVALWRFGIFNPTIVYDHLGEIYSTLSFGSFIFCIFLYIKGHLAPSSTDSGSSGN

IIIDFYWGMELYPRIGKYFDIKVFTNCRFGMMSWAVLALTYCIKQYEENGKVADSMLVN

TTLMLVYVTKFFWWEAGYWNTMDIAHDRAGFYICWGCLVWVPSVYTSPGMYLVNHPVNL

GTQIEASYTTSSGETKRSLLLTSGWWRLARHFHYVPEILAAFFWTVPALFNHFLPYLYV

IFLIILLFDRAKRDDDRCRSKYGKYWKLYCDRVAYRIIPGIY 

>Os 7-DR1  

MAKPRASAAAAKAPASTPPKTVHSALVTYASMLSLLSLCPPFVILLWYTMVHADGSVVR

AYEHLREHGVLEGLKAIWPMPTMAAWKIIFGFGLFEAALQLLLPGKRFEGPVSPSGNVP

VYKANGLQAYAVTLITYLSLWWFGIFNPAIVYDHLGEIYSALVFGSFVFCIFLYIKGHL

APSSSDSGSSGNVIIDFYWGMELYPRIGKHFDIKVFTNCRFGMMSWAVLAVTYCIKQYE

MNGRVADSMLVNTALMLIYVTKFFWWESGYWCTMDIAHDRAGFYICWGCLVWVPSIYTS

PGMYLVNHPVNLGPQLALSILLAGILCIYINYDCDRQRQEFRRTNGKCSIWGKAPSKIV

ASYQTTNGETKSSLLLTSGWWGLSRHFHYVPEILSAFFWTVPALFDHFLPYFYVIFLTI

LLFDRAKRDDDRCSSKYGKYWKMYCNKVPCRVIPGIY 

>Homo sapiens 

MAAKSQPNIPKAKSLDGVTNDRTASQGQWGRAWEVDWFSLASVIFLLLFAPFIVYYFIM

ACDQYSCALTGPVVDIVTGHARLSDIWAKTPPITRKAAQLYTLWVTFQVLLYTSLPDFC

HKFLPGYVGGIQEGAVTPAGVVNKYQINGLQAWLLTHLLWFANAHLLSWFSPTIIFDNW

IPLLWCANILGYAVSTFAMVKGYFFPTSARDCKFTGNFFYNYMMGIEFNPRIGKWFDFK

LFFNGRPGIVAWTLINLSFAAKQRELHSHVTNAMVLVNVLQAIYVIDFFWNETWYLKTI

DICHDHFGWYLGWGDCVWLPYLYTLQGLYLVYHPVQLSTPHAVGVLLLGLVGYYIFRVA

NHQKDLFRRTDGRCLIWGRKPKVIECSYTSADGQRHHSKLLVSGFWGVARHFNYVGDLM

GSLAYCLACGGGHLLPYFYIIYMAILLTHRCLRDEHRCASKYGRDWERYTAAVPYRLLP

GIF 



>Danio rerio 

MMASDRVRKRHKGSANGAQTVEKEPSKEPAQWGRAWEVDWFSLSGVILLLCFAPFLVSF

FIMACDQYQCSISHPLLDLYNGDATLFTIWNRAPSFTWAAAKIYAIWVTFQVVLYMCVP

DFLHKILPGYVGGVQDGARTPAGLINKYEVNGLQCWLITHVLWVLNAQHFHWFSPTIII

DNWIPLLWCTNILGYAVSTFAFIKAYLFPTNPEDCKFTGNMFYNYMMGIEFNPRIGKWF

DFKLFFNGRPGIVAWTLINLSYAAKQQELYGYVTNSMILVNVLQAVYVVDFFWNEAWYL

KTIDICHDHFGWYLGWGDCVWLPFLYTLQGLYLVYNPIQLSTPHAAGVLILGLVGYYIF

RVTNHQKDLFRRTEGNCSIWGKKPTFIECSYQSADGAIHKSKLMTSGFWGVARHMNYTG

DLMGSLAYCLACGGNHLLPYFYIIYMTILLVHRCIRDEHRCSNKYGKDWERYTAAVSYR

LLPNIF 

>Pp 7-DR1-1 

MGAQGDQKLTRSQYAKEPISVHSKMVTYVSMTALITLCPAFVMFLWHTMVNLDGSTTKY

LELYKVEGIDGVLKTWPMPTMNALKIILSFAAFEAFLQLYIPGEVHVGPVSPAGNRPVY

KNNGFSCYIITLVSYYGLYKSGYFNPAVVYDHLGEIYFTLVVGSFFVCILLYIKGHVAP

SSSDCGSSGNVLVDFYWGMELYPRIGQNFDIKVFTNCRFGMMSWAVLVVTYAIKQIELY

GKLSDSMTVSATLMLVYITKFFWWEAGYWNSMDIAHDRAGFYIVWGCLVWVPSVYTSPA

LYLVNHPVELGMPLAAAITAAGLLCIWINYDADLQRQTFRKTDGKAKVWGKVPNKIVAT

YVTEKGEKKQSLLLVSGWWAMARHFHYLPEISAAFFWTVPALFSHPLPYFYVVFLTILL

VDRAERDDKRCQTKYKKFWDEYKRTVPCKIIPHIF 

>Pp 7-DR1-2 

MGTRCTQSWPPQPPSATLLATLSWYTMVRADGSVEKACRHFFQFGIRGIKDVWPFPSQR

ACKLVGAFVLFEAILQALLPGERVMGPSTPVGNRPLYTRNGIPCFLITLGVYYLLWRER

LFNPAMVYDIIGEIYSVLICATYITTTLLYVKGHMAPCSSDWGSSGNVLGDFFWGMELC

PRLSSVFDIKVFMNYRLGIMGWAILVISFAIKQYEVQGRVSDSLMVSSLLMLMYIAKFF

WMEAAFGCSMDIAHDRAGWFMTYTCVTWIPVVNSSVNLYLVTHPIQLGRRMASTIFLLG

MLCIYVVWDCDRQRQLFRNSHGKCQIWGRIPTKIQARHQTERGERKSLLLTAGWHIHYA

PEIGAAFFWTLPALFRHAMPYFYVTFLTALLIDRANRDDKYCRVKYHKHWEAYSKKVRY

KVVPRVF 

>S. moellendorffii 7-DR1 

MASSIGGKDARKIKGGGAGGAKASSFGTVAGHSASVTYVSMLGLLLFCPPFVIVLWYTL

VHGHGAVSSFWDLAQAKGFQALVEIWPRPTLTACKIIAAFGLFEAFLLLALPGKKFIGP

VSPSGNRPVYKANGMAAYVTTLVVYTAMWRFGWFNPALVYDHLGEIFSTLIFGSIVFCV

LLYIKARQGHVAPSSSDSGSTGNFIADFYWGMELYPRIGSSFDIKTFANCRFGMMSWAV

LAITYCIKQHELYGKVSDSMLVSTCLMLVYITKFFWWESGYWCTMDIAHDRAGFYICWG

CLVWVPSVYTSPALYLVRHSNELGTQLALAILVAGLACIYINYDCDRQRQHFRSTNGKC



TIWGKAPGKIEATYVTEKGETKKSLLLTSGWWGLARHFHYVPEISAAFFWSVPALFEHF

LPYFYVVFLTILLLDRAVRDDQRCRTKYKKFWDLYCREVPYKVLPGVY 

>Bd 7-DR1-1 

MGKPKPSSAAPPPTRPSAASAPKTVHSALLTYTSMLSLLSLCPPFVILLWYTMVHADGS

VVRTYEHLRDHGLLEGLKAIWPMPTMAAWKIIFGFALFEAVLQLLLPGKRFEGPISPSG

NVPVYKANGLQAYAVTLVTYLSMWWFGLFNPAIVYDHLGEIYSALVFGSFVFCIFLYIK

GHVAPSSSDSGSSGNAIIDFYWGMELYPRIGKHFDIKVFTNCRFGMMSWAVLAVTYCIK

QYEMNGRVADSMLVNTALMLIYVTKFFWWESGYWCTMDIAHDRAGFYICWGCLVWVPSI

YTSPGMYLVNHPVNLGPQLAVSILLAGILCIYINYDCDRQRQEFRRTNGKCSIWGKAPS

KIVASYQTTAGETKTSLLLTSGWWGLSRHFHYVPEILSAFFWTVPALFDHFLPYFYVIF

LTILLLDRAKRDDDRCSSKYGKYWKMYCNKVPYRVVPGIY 

>Bd 7-DR1-2 

MGKPKPSSAAPPPTRPSAASAPKTVHSALLTYTSMLSLLSLCPPFVILLWYTMVHADGS

VVRTYEHLRDHGLLEGLKAIWPMPTMAAWKIIFGFALFEAVLQLLLPGKRFEGPISPSG

NVPVYKANGLQAYAVTLVTYLSMWWFGLFNPAIVYDHLGEIYSALVFGSFVFCIFLYIK

GHVAPSSSDSGSSGNAIIDFYWGMELYPRIGKHFDIKVFTNCRFGMMSWAVLAVTYCIK

QYEMNGRVADSMLVNTALMLIYVTKFFWWESGYWCTMDIAHDRAGFYICWGCLVWVPSI

YTSPGMYLVNHPVNLGPQLAVSILLAGILCIYINYDCDRQRQEFRRTNGKCSIWGKAPS

KIVASYQTTAGETKTSLLLTSGWWGLSRHFHYVPEILSAFFWTVPALFDHFLPYFYVIF

LTILLLDRAKRDDDRCSSKYVRKVLEDVLQQSTIQGCSWYLLKILSG 

>Sb 7-DR1 

MAKPKPSSAGAKSAAAAAAPAPPATVHSALVTYTSMLALLSLCPPFVILLWYTMVHADG

SVVRTYEHLREHGVLEGLKAIWPMPTLVAWKIIFGFGLFEAVLQLLLPGKRFEGPISPA

GNVPVYKANGLQAYAVTLITYLGLWWFGIFNPAIVYDHLGEIYSALVFGSFVFCILLYI

KGHVAPSSSDSGSSGNVIIDFYWGMELYPRIGKYFDIKVFTNCRFGMMSWAVLAVTYCI

KQYEMNGRVADSMLVNTALMLIYITKFFWWESGYWCTMDIAHDRAGFYICWGCLVWVPS

IYTSPGMYLVNHPVNLGPQLALSILLAGMLCIYINYDCDRQRQEFRRTNGKCSVWGKAP

SKIVASYQTTKGETKTSLLLTSGWWGLSRHFHYVPEILSAFFWTVPALFNHFLPYFYVI

FLTILLFDRAKRDDDRCSSKYGKYWKTYCNKVPYRVIPGIY 

>Zm 7-DR1 

MAKPKPSSAGAKPTAAAPPVTVHSALVTYTSMLALLSLCPPFVILLWYTMVHADGSVVR

TYEHLRDHGVLEGLKAIWPMPTLVAWKIIFGFGLFEAVLQLLLPGKRFEGPISPAGNVP

VYKANGLQAYAVTLITYLGLWWFGIFNPAIVYDHLGEIYSALVFGSFVFCIFLYIKGHV

FPSSSDSGSSGNVIIDFYWGMELYPRIGKYFDIKVFTNCRFGMMSWAVLAVTYCIKQYE

MNGRVADSMLVNTALMLIYITKFFWWESGYWCTMDIAHDRAGFYICWGCLVWVPSIYTS

PGMYLVNHPLNLGPQLALSILLAGMLCIYINYDCDRQRQEFRRTNGKCSVWGKAPSKIV



ASYQTTKGETKTSLLLTSGWWGLSRHFHYVPEILSAFFWTVPALFNHFLPYFYVIFLTI

LLFDRAKRDDDRCSSKYGKYWKIYCNKVPYRVIPGIY 

>Vv 7-DR1 

MISLLTLCPPFVILLWYTMVHADGSVLQTWDYLKQHGVQGFIDIWPRPTAIAWKLIACY

AAFEAALQLFLPGKTVEGPISPCGNRPVYKANGMQAYAVTLITYLSLWWFGIFNPAIVY

DHLGEIYSALIFGSLIFCIFLYIKGHVAPSSTDSGSSGNIIIDFYWGMELYPRIGKNFD

IKVFTNCRFGMMSWAVLAVTYCIKQYEENGKVADSMLVNTILMLVYVTKFFWWEAGYWN

TMDIAHDRAGFYICWGCLVWVPSIYTSPGMYLVNHPVNLGTQLAIYILAAGITCIYINY

DCDRQRQEFRRTNGKCLVWGKAPSKIVASYTTTSGETKSSLLLTSGWWGLSRHFHYVPE

ILAAFFWTVPALFGHFLPYFYVLFLTILLFDRAKRDDDRCRSKYGKYWKKYCEKVRYRI

IPGIY 

>Ostreococcus lucimarinus sterol reductase 

MPASARRAPSTRARGSSRGVAERATTTRAASSEKARARDAPTTTHYEFGGPIGALAITV

ALPLVCYFLAYACNEDGCAEVSKLARGGAFPGFPKHMPLWSVDGAVAAYGWMAFTVVAH

AVIPGQKKQGVALPDGTRLTYKLNGFRVLAATAVAGAIGTKAGWFDLASVHDNFLSMLT

AMVVLAYALSAYLYASSFAKGKTLAKGGNSGNAAYDFFIGRELNPRILNGAFDLKVFCE

LTPGLIGWLLLDLGFAAKQYARVGAVSAPMIMVCVFQGAYVIDALWNEPAILTTMDITT

DGFGFMLAFGDLVWVPFTYSLQCRYILEHAVELSNAHLVAIFAVQCVGYWVFRGANSQK

NLFRTNPNDPRVKHLKTLQTKRGTKLIVSGWWGVCRHVNYLGDWIMAWAWCLPCGFSHL

VPYFYVIYFGILLVHRDGRDGEACEEKYGDDWKKYCAIVKYRLIPYIY 

>Chlamydomonas reinhardtii sterol reductase 

MGKGGTQHFEFFGPHGPAVLVLVLPAVCYALIIGCNKESCLKLWPEFKLPSLPQTVSFY

SNEAMLVYLAWFFGVALLHVILPGQKAEGVVLPNGKRLTYKLNAFRIFLITYGAALYFG

FVSRQLDLGWLYDNFAQLLTAAIIFSSALSVYLYASSFRKGALLSGHGATGYPAYDFWM

GRELNPRLLGGAFDLKEFCELYPGMMGWALINLGMAHKQWAATGSLTTSMLLVNVFQLY

YVVDALWCEKAILTTMDITTDGFGFMLAFGDLAWVPFTFTSCARYLVDYPQHLSVAATC

LVLAVKLLGYAVFRGANSQKDMFRANPSDPRVAHLRTLKTERGTQLIISGWWGTARHIN

YFGDWIMGVAWCMPAGLQGLASVVPYFYCIYFASLLIHRERRDEHACRLKYGKDWDKYC

ALVRYRIVPYLY 

>Volvox carteri sterol reductase 

MVDKARKIAKEEHHFEFFGPYGPALLVIVLPAVCYALILGCNKNSCLQLWPMLKLSSFD

VSIKWYSWDALLIYLAWFFGLAFLHVVLPGQRTEGVLLPNGKRLAYKLNAFRLFVLVYG

AAFYFGFFTEYLNLGWLYDQFAPLLTASIIFSSSLSVYLYVSSFQKGLLLSSHGNTGYP

VYDFWMGRELNPRLLGGRFDLKEFCELYPGLIGWALLNLGMAHKQLANHGSISNSMVLV

NAFQLYYIIDALWCERAILTTMDITTDGFGFMLAFGDLAWVPFTFTSAARYLVDHPQHL

SVLGLVLVLAVKALGYYIFRGANSQKDMFRSNPNDPRVAHLRTLKTERGTSLIVSGWWG



TARHINYFGDWIMGVAWCMPAGLAGLSAVVPYFYCIYFAALLIHRERRDEHACRQKYGK

DWDKYCALVRYRIVPYVY 

 

Sterol methyl oxidase sequences (SMOs) 

>Sl SMO4 

MASMIESAWAFLLANFSDFQLTSLGGFIVHESAFFLSGIPFILFEKAGWFGKYKIQKKT

NTPEAQQKCITRLLIFHFCVNLPILIVTYPLFKFMGMRSTLPLPSWKVVSTQVLFYFIL

EDFVFYWGHRVLHTKWLYKHVHSVHHEYATPFGLTSEYAHPAEILFLGFATVIGPAITG

PHLITLYLWISLRILETVEAHSGYHFPWSPSNFLPLYGGSDFHDYHHRLLYTKSGNYSS

TFVYMDWLFGTDKGYRKLKMLKEQEGKAM 

>Sl SMO3 

MLPFESIEEASMSLGRNLTYGETLWFNYTANKSDFYLYCHNTIFLIIFYTLVPLPMVMI

ELLRSKKFEIYKIQPKTTFTLSEMMECYRKVLITFVFAVGPLQLFSYPIIEWVGIRTSL

PLPSASEVFWQLVVYFLVEDYANYWLHRMLHHYKWGYDKIHRVHHEYVAPISFAAPYAH

WAEIIILGLASFLGPLLVPCHMFTFLLWFVLRQIEAIETHSGYEFPWSPSKYIPFYGGA

IYHDYHHFVGESCHSNFASVFTYCDYIYGTDKGYRYQKEVFEKRREKLKMEEKVNGSAP

VFKSE 

>Sl SMO2 

MASMIESAWTYLITNFNDFQLACLGSFFLHESVFFLSGLPFILLERAGWLSKYKIQTKN

NTPAAQEKCITRLLLYHFCVNLPLMMASYPVFKLMGMRNTLPLPSWKVISTQVLFYFIL

EDFVFYWGHRILHTKWLYKHVHSVHHEYATPFGLTSEYAHPAEILFLGFATIVGPIITG

PHLITLWLWMIVRVLETVEAHCGYHFPWSLSNFLPLYGGADFHDYHHRLLYTKSGNYSS

TFVYMDWLFGTDKGYRRLKVLKSDACEAEGKEM 

>Sl SMO1 

MLPFKTLQEAESAIGRSLTTAETIWFNYSANKSDYYLYCHNILFLFLIFSCVPLYYIFL

EIFFRKSIQTYKIQPKVNLSLSDVFRCYKVVMRMFILVVGPLQLVSYPSVKMIGIRTGL

PLPSLWVILLQLGTYFIVEDYTNYWIHRFLHCKWGYEKIHKVHHEYTAPIGFAAPYAHW

LEILILGIPSFLGPAIAPGHMITFWLWIAFRQIEAIETHSGYDLPWSLTKYVPFYGGAD

YHDYHHYVGGQSQSNFASVFTYCDYIYGTDKGYRYQKKVLQQLKGASNANGGSATFAKD

D 

>St SMO4 

MASMIESAWAFLLANFSDFQLTSLGGFIVHESAFFLSGIPFILFERAGWFGKYKIQKKT

NTPEAQQKCITRLLMFHFCVNLPILIVTYPLFKFMGMRSTLPLPSWKVVSTQVLFYFIL



EDFVFYWGHRVLHTKWLYKHVHSVHHEYATPFGLTSEYAHPAEILFLGFATVIGPAITG

PHLITLYLWISLRILETVEAHSGYHFPWSPSNFLPLYGGSDFHDYHHRLLYTKSGNYSS

TFVYMDWLFGTDKGYRKLKMLKEQECNKAM 

>St SMO3 

MLPFESIEEASMSLGRNLTFGETLWFNYTADKSDFYLYCHNTIFLIIFYSLVPLPMVMI

ELLRSKKFEIYKIQPKTTLTLSEMMECYRKVLMTFVFAVGPLQLFSYPIIEWVGIRTSL

PLPSASEVFWQLVVYFVVEDYANYWLHRMLHHYKWGYDKIHSVHHEYVAPISFAAPYAH

WAEIIILGLASFLGPLLVPCHMFTFLLWFVLRQIEAIETHSGYEFPWSPSKYIPFYGGA

IYHDYHHFVGESCHSNFASVFTYCDYIYGTDKGFRYQKEVFEKKQKRIREKCNYLT 

>St SMO2 

MASVIESAWTYLITNFNDFQLACLGSFFLHESVFFLSGLPFILLERAGWLSKYKIQTKN

NTPAAQEKCITRLLLYHFCVNLPLMMASYPVFKLMGMRNTLPLPSWKVISTQVLFYFIL

EDFVFYWGHRILHTKWLYKHVHSVHHEYATPFGLTSEYAHPAEILFLGFATIVGPIITG

PHLITLWLWMILRVLETVEAHCGYHFPWSLSNFLPLYGGADFHDYHHRLLYTKSGNYSS

TFVYMDWLFGTDKGYRRLKVLKSDACEAEGKEM 

>St SMO1 

MLPFKTLQEAESAIGRSLTTAETIWFNYSANKSDYYLYCHNILFLFLIFSCVPLYYLFL

EIFFRKSIQSYKIQPKVNLSLSDVFRCYKVVMRMFILVVGPLQLVSYPSVKMIGIRTSL

PLPSLWVILLQLGTYFIVEDYTNYWIHRFLHCKWGYEKIHKVHHEYTAPIGFAAPYAHW

LEVLILGIPSFLGPAIAPGHMITFWLWIAFRQIEAIETHSGYDLPWSLTKYIPFYGGAD

YHDYHHYVGGQSQSNFASVFTYCDYIYGTDKGYRYQKKVLQQLSSIMKLISFFHMVQVD

ELKGASNANGEQN 

>Ca SMO4 

LTCLGGFIVHESVFFLSGLPFILFERAGWFGKYKIQKKNNTPEAQTKCITRLVMYHLCV

NLPILLVTYPVFKFMGTRSTLPLPSWKVVATQILFYFIIEDFVFYWGHRILHTKWLYKH

VHSVHHEYATPFGLTSEYAHPAEILFLGAATIVGPALTGPHLITIYLWVSLRILETVEA

HSGYHFPWSPSNFLPLYGGSDFHDYHHRLLYTKSGNYSSTFVYMDWIFGTDKGYRKLKS

LKESEREAEGKVM 

>Ca SMO2 

MFQYLITNFSDFQLACLGSFFLHESVFFLSGLPFILLERAGWLSKYKIQTKNNTPAAQE

KCITRLLLYHFCVNLPLMMASYPVFRLMGMRSTLPLPSWKVISTQVLFYFILEDFVFYW

GHRILHTKWLYKHVHSVHHEYATPFGLTSEYAHPAEILFLGFATIVGPAVTGPHLITLW

LWMVLRVLETVEAHCGYHFPWSLSNFLPLYGGADFHDYHHRLLYTKSGNYSSTFVYMDW

LFGTDKGYRRLKVLKSDACEAERKEI 



>Ca SMO1 

MLPFSSIQEAEIAIGRSLTYAETIWFNYSANKSDYYLYCHNILFLFLIFSCVPLYYLFL

EFFFRKSIQSYKIQPKVNLGLSEVFRCYKSVMRMFILVVGPLQLVSYPSVKMIGIRTSL

PLPSLWEILLQLGTYFIVEDYFNYWIHRFLHCKWGYENIHKVHHEYTAPIGFAAPYAHW

LEILILGIPSFLGPAIAPGHMITFWLWIAFRQIEAIETHSGYDLPWTITKYIPFYGGPD

YHDYHHYVGGQSQSNFASVFTYCDYIYGTDKGYRYQKKVLQQVLLL 

>Ca SMO3 

MQWVGIRTSLPLPSASEVFWQLLVYFLVEDYANYWLHRMLHHYKWGYDKIHRVHHEYVA

PISFAAPYAHWAEIIILGLASFLGPLIVPCHMFTFWLWFVLRQIEAIETHSGYEFPWSP

SKYIPFYGGAIYHDYHHFVGESCHSNFASVFTYCDYLYGTDKVSSTLTFMYKYLIVNSK

TMRNYKSKGKFITHKL 

>Os SMO1 

MLPYATAAEAEAALGRAMTAAESLWFRYSAGIPDYVLFWHNILFLFVVFTLAPLPVALL

ELRAPAAVGPFKLQPKVRLSREEFFRCYRDVMRLFFLVIGPLQLVSYPTVKMVGIHTGL

PLPSLGEMAAQLLVYFLVEDYLNYWIHRLLHGEWGYEKIHRVHHEFTAPIGFAAPYAHW

AEVLILGIPSFVGPALAPGHMITFWLWIVLRQMEAIETHSGFDFPFNLTKYIPFYGGAE

YHDYHHYVGRQSQSNFASVFTYCDYLYGTDKGYRYHKAYQAKMKALGQTEGEKADSNGL

SYAKLD 

>Os SMO2 

MAASALDSAWEGLTGSFTEFQLATVVTFLLHETVFFLSGLPSLLFERFGLFAKYKIQKK

SNTPSYQNRCVLRLILYHVCVNLPVMVLSYPAFKFMGLRSSLPLPHWTVIVSQVLFYFV

LEDFIFYWGHRALHTKWLYKHVHSVHHEYVMLHLGLILLHFVIVPVLLNNNFLGRYATP

FGLTSEYAHPAEILFLGFATIVGPALTGPHLFTLWLWMVLRVLETVEAHSGYHFPWSPS

NFLPLYGGSDFHDYHHRVLYTKSGNYASTFVYMDWLFGTDKDYRNAKAIEEKDGKHL 

>Zm SMO2 

MSAIDSAWQLLIANFTEFQLATVVTFLLHETVFFLSGLPSLLFERFGLFAKYKIQKKSN

TSAYQNRCVLRLILYHVCVNLPVMIFSYPAFKFMGLRSSLPLPHWSVVVSQVLFYFVLE

DFIFYWGHRALHTKWLYKHVHSVHHEYATPFGLTSEYAHPAEILFLGFATVVGPALTGP

HLFTLWLWMVLRVLETVEAHSGYHFPWSPSNFLPLYGGSDFHDYHHRVLYTKSGNYAST

FVYMDWLFGTDKDYRKAKTIEEKEGKNL 

>Zm SMO1 

MVKKTNIGDLSASRDKRYIPPPPLPKARPPRLPLVSSPSAIKMAVPMSAIESAWQLLIA

NFTEFQLATVITFLLHETVFFLSGLPSLLFERFGLFAKYKIQKRSNTSAYQNRCVLRLI

LYHVSVNLPVMILSYPAFKFMGLRSSLPLPHWTVVVSQVLFYFVLEDFIFYWGHRALHT



KWLYKHVHSVHHEYATPFGLTSEYAHPAEILFLGFATVVGPALTGPHLFTLWLWMVLRV

LETVEAHSGYHFPWSPSNFLPLYGGSDFHDYHHRVLYTKSGNYASTFVYMDWLFRTDNG

YRKAKRPLRSKK 

>At SMO1-1 

MIPYATVEEASIALGRNLTRLETLWFDYSATKSDYYLYCHNILFLFLVFSLVPLPLVFV

ELARSASGLFNRYKIQPKVNYSLSDMFKCYKDVMTMFILVVGPLQLVSYPSIQMIEIRS

GLPLPTITEMLSQLVVYFLIEEYTNYWVHRFFHSKWGYDKIHRVHHEYTAPIGYAAPYA

HWAEVLLLGIPTFMGPAIAPGHMITFWLWIALRQMEAIETHSGYDFPWSPTKYIPFYGG

AEYHDYHHYVGGQSQSNFASVFTYCDYIYGTDKGYRFQKKLLEQIKESSKKSNKHNGGI

KSD 

>At SMO1-2 

MIPYATIEEASIALSRNLTWLETLWFDYSATKSDYYLYCHNILFLFLIFSLVPLPLVFI

ESSQSTSDLFNRYKIQPKVKNSFSSMFKCYKDVMKMSILVVGPLQLVSYPSIQMIEIRS

GLPLPSCMEIVAQLVVYFLVEDYTNYWVHRFFHCKWGYEKFHHIHHEYTAPIGYAAPYA

HWAEVLLLGIPTFLGPAIAPGHMITFWLWIALRQIEAIETHSGYDFPWSLTKYIPFYGG

AEYHDYHHYVGGQSQSNFASVFTYCDYIYGTDKGYRFQKKLLQQMKEKSKKSNKLVNGG

EKFD 

>At SMO1-3 

MIPYPTVEDASVALGRNLTWFETVWFDYSATKSNFHVYCHTILVLFLVFSLAPFPLVIV

EWTGWFDQFKIQKKVKYSLSDMFQCYKEVMKLFLLVVGTLQIVSYPSIQMVGIRSGLPL

PSLMEIVAQLVVYFLIEDYTNYWIHRWMHCKWGYEKIHRIHHEYTSPIGYASPYAHWAE

ILILGIPTFLGPAIAPGHIMTFWLWISLRQFEAIETHSGYDFPWSVTKLIPFYGGPEYH

DYHHYVGGQSQSNFASVFTYCDYISYGTDKGYRIHKK 

>At SMO2-1 

MDSLVESGWKYLVTHFSDFQLACIGSFILHESVFFLSGLPYIFLERTGFLSNYKIQTKS

NTPEAQGKCIARLLLYHCCVNLPLMMASYPVFRFMGMESSFPLPSWKVVSAQILFYFII

EDFVFYWGHRILHTKWLYKNVHSVHHEYATPFGLTSEYAHPAEILFLGFATIVGPALTG

PHLITLWLWMMLRVIETVEAHCGYHFPWSPSNFLPLYGGADFHDYHHRLLYTKSGNYSS

TFVYMDWIFGTDKGYRKLKALKET 

>At SMO2-2 

MASFVESGWQYLVTHFSDFQLACIGSFLLHESVFFLSGLPFIFLERQGFLSKYKIQTKN

NTPAAQGKCITRLLLYHFSVNLPLMLASYPVFRAMGMRSSFPLPSWKEVSAQILFYFII

EDFVFYWGHRILHSKWLYKNVHSVHHEYATPFGLTSEYAHPAEILFLGFATIVGPALTG



PHLITLWLWMVLRVLETVEAHCGYHFPWSLSNFLPLYGGADFHDYHHRLLYTKSGNYSS

TFVYMDWIFGTDKGYRRLKTLKENGDMKQT 

>Nt SMO1 

MLPFKTIQEAESAIGRSLTTLETIWFNYSATKSDYYLYCHNILFLFLIFSCVPLYYLFL

ELFFRNSIQSYKIQPKVNLSLSEVFNCYKSVMRMFILVVGPLQLVSYPSVKMVGIRTSL

PLPSLWEILLQLGTYFIVEDYFNYWIHRFLHCKWGYENIHKVHHEYTAPIGFAAPYAHW

LEILILGIPSAIGPAIAPGHMVTFWLWIALRQIEAIETHSGYDLPWTITKYIPFYGGPD

YHDYHHYVGGQSKSNFASVFTYCDYIYGTDKGYRYQKKVLQQLKGASNVNGEQNGVSAK

DLKDD 

>Nt SMO2 

MASIIESAWTYLITNFSDFQLTCLGGFVLHESVFFLSGLPFLLFERAGWFGKYKIQKKN

NSPAAQEKCITRLLLYHFCVNLPILIGSYPVFKFMGTRSSLPLPSWKVISTQIIFYFIL

EDFAFYWGHRILHTKWLYKHVHSVHHEYATPFGLTSEYAHPAEILFLGFATIIGPAITG

PHLITIYLWVSLRVLETVEAHSGYHFPWSPSNFLPLYGGADFHDYHHRLLYTKSGNYSS

TFVYMDWIFGTDKGYRKLKSLKDNERFEAEGKEM 

>Nb SMO1 

MLPFKTIQEAESAIGRSLTTLETIWFNYSANKSDYYLYCHNILFLFLIFSCVPLYYLFL

ELFFRNSIQSYKIQPKVNFSLSEVFHCYKSVMRMFILVVGPLQLVSYPSVKMVGIRTSL

PLPSLWEILLQLGTYFIVEDYFNYWIHRFLHCKWGYENIHKVHHEYTAPIGFAAPYAHW

LEILILGIPSAIGPAIAPGHMVTFWLWIALRQIEAIETHSGYDLPWTITKYIPFYGGPD

YHDYHHYVGGQSQSNFASVFTYCDYIYGTDKGYRYQKKVLQQLKGASNVNGEQNGVSAK

DCKDD 

>Nb SMO2 

MASMIESAWTFLITNFSDFQLACLGSFFLHESVFFLSGLPFILLERVGWLSKYKIQTKN

NSPAAQEKCITRLLLYHFCVNLPLMMASYPVFRLMGMRSTLPLPSWKVISTQVFFYFIL

EDFVFYWGHRILHTKWLYKHVHSVHHEYATPFGLTSEYAHPAEILFLGFATIVGPAITG

PHLITLWLWMVLRVLETVEAHCGYHFTWSLSNFLPLYGGSVQIFTLRIAVIFVCIFPMM

FESLPLVPRADFHDYHHRLLYTKSGNYSSTFVYMDWLFGTDKGYRRLKELKNDACEIEG

KEM 

>Nb SMO4 

MASIIESAWTYLISNFSDFQLTCLGGFVLHESIFFLSGLPFILFERAGWFGKYKIQKKN

NSPEAQEKCITRLLMYHLCVNLPILLGSYPVFKFMGTRSSLPLPSWKVISTQIIFYFIL

EDFVFYWGHRILHTKWLYKHVHSVHHEYATPFGLTSEYAHPAEILFLGFATIIGPAITG



PHLITLYLWVSLRVLETVEAHSGYHFPWSPSNFLPLYGGADFHDYHHRLLYTKSGNYSS

TFVYMDWIFGTDKGYRKLKSLKENERFEAEGKEM 

>Nb SMO3 

MLPFESIQEAEMSLGRNLTFAETLWFKYTADKSDLYLYCHNTIFLIIFYTLVPLPMVII

ELLRSKKLEIYKIQPKIRFSLSEMMECYRKVLTTFLFAVSPLQFFSYPVIQWVGIRTSL

PLPSASEVFWQLLVYFLVEDYANYWLHRMLHHYKWGYDKIHRIHHEYVAPIGFAAPYAH

WAEIIILGLASFLGPLMVPCHMFTFWLWFVLRQIEATETHSGYEFPWSPSRYIPFYGGA

IYHDYHHFVGESCHSNFASVFTYCDYIYGTDKRREKLRSMEDNVNGSTTSFKSE 

>S. cerevisiae ERG25 

MSAVFNNATLSGLVQASTYSQTLQNVAHYQPQLNFMEKYWAAWYSYMNNDVLATGLMFF

LLHEFMYFFRCLPWFIIDQIPYFRRWKLQPTKIPSAKEQLYCLKSVLLSHFLVEAIPIW

TFHPMCEKLGITVEVPFPSLKTMALEIGLFFVLEDTWHYWAHRLFHYGVFYKYIHKQHH

RYAAPFGLSAEYAHPAETLSLGFGTVGMPILYVMYTGKLHLFTLCVWITLRLFQAVDSH

SGYDFPWSLNKIMPFWAGAEHHDLHHHYFIGNYASSFRWWDYCLDTESGPEAKASREER

MKKRAENNAQKKTN 

>Pp SMO1-1 

MIPFASLPEAEEALGRSLTLWEELWWSKTHNVSDYTLYCMNIIFLFVIFSVVPLPYVLL

DVLKVKSAEKYKVQAGVHNEPSATWRCYKVVMWTFFTVVGPLQLCSFPAVRLIGVRFGL

PLPAVSEVLMQLTVYTIVEDFGNYWLHRWLHNGWWYDAIHSVHHEFSAPMSFAAPYAHW

AEVVILGVPTFAGPAMAPGHIITFWLWIAMRQLEALETHSGYDFPWNPTRLIPFYGGAE

YHDYHHFVGAKCSSNFASVFTYCDWLYGTDKGYRYMKEVHRKEAIAKSKEQEKREAGWL

RADDLKPIPSFLSNDIKSS 

>Pp SMO1-2 

MILLTNIGQAEVALGRSLTYWEGLWWEGTHNVSDYYLYCLNIIFLFTIFTIAPLPYVLL

DVWKVKSAEKYKVQPGVHNAPSATWRCYKVVMWTFFTVVGPLQLCSFPAVRSIGIRFGV

PLPSVGEVCMQLVLYTMVEDYGNYWLHRWLHNGWWYDKIHSVHHEFATPMSFAAPYAHW

AEVMILGVPTFVGPAMAPGHIITFWLWIAIRQLEAIETHSGYDFPWNPTRLIPFYGGAE

YHDYHHFVGAKCSSNFASVFTYCDWIYGTDKGYRYMKEMHKRGLVAKGQAQEQNGNGWL

QKNDLKGLPASLSEGIRAS 

>Pp SMO2-1 

MATALEKGWLVRPLSLSLFLALAWSIFLLWVLDLECSGVFTKDGVPLCQVWIALASFSV

HIPPSIYLINNFTDFQLASIGSFIIHESVFFLSGLPFIVMERLGYQRQYKIQGKVNSVA

AQEKCVMKLLIYHICVNLPLMIVSYPVFKYMGFTSQLPLPSWNVVCFQILSYFILEDFI

FYWGHRILHTKWLYKHVHSVHHEYATPFGLTSEYAHPAEILFLGFATVFGPAITGPHLL



TLWIWMSLRVIETVEAHCGYDFPWSLSRYLPIYGGADFHDYHHRLLYTKSGNYSSTFTY

MDWIFGTDKGYRKLKALKAAEHQYEYVEEKVPKAD 

>Pp SMO2-2 

MASALEKIWLYLINNFTDFQLASIGSFIIHESVFFLSGLPFIVMERLGYQRQYKIQGKV

NSVAAQEKCVMKLLLYHICVNLPLMIVSYPVFKYMGFTSQLPLPSWNIVCFQILSYFIL

EDFIFYWGHRLLHTKWLYKNVHSVHHEYATPFGLTSEYAHPAEILFLGFATIFGPAITG

PHLLTLWIWMSLRVIETVEAHCGYDFPWSLSRYLPIYGGADFHDYHHRLLYTKSGNYSS

TFTYMDWIFGTDKGYRKLKALKAADHEYEYVEEKVPKTD 

>S. moellendorffii SMO1-1 

MLPYSTAAEAQAALGRPLTFLETLWLQHTANRSDYFLYCLNIVYLFVNFTVLPLPTVIL

DVLKVRAFERFKLQPGVHTTISDALRCYKSVIWSFCTVVGPLQLLSYPMVKMLGFRTSL

PLPSCGEIVSQLAVYFLIEDYGNYWIHRWLHCGWGYKNIHYLHHEFTAPMSFAAPYAHW

AEILVLGIPSFVGPALVPGHMVTLWLWIALRHIEAMETHSGYDFPWSFTKFIPFYGGAE

YHDYHHFVGGKSQSNFASVFTYCDYLYGTDKGYRYQKSLMKVKSSLSLSLSL 

>S. moellendorffii SMO1-2 

MLPYSTAVEAQAALGRPLTFLETLWLQHTANRSDYFLYCLNIVYLFVNFTVLPLPTVIL

DVLKVRAFERFKLQPGVHTTISDALRCYKSVIWSFCTVVGPLQLLSYPMVKMLGFRTSL

PLPSCGEIVSQLAVYFLIEDYGNYWIHRWLHCGWGYKNIHYLHHEFTAPMSFAAPYAHW

AEILVLGIPSFVGPALVPGHMVTLWLWIALRHIEAMETHSGYDFPWSFTKFIPFYGGAE

YHDYHHFVGGKSQSNFASVFTYCDYLYGTDKGYRYQKSLMKITKNKLGEETGGWVGDSC

DKKSS 

>S. moellendorffii SMO2-1 

MAAPSSWLESAWQYLIDNYSELQLVTIGSFVLHEFVFFSFGLPYLFMEIAGLRKYKIQN

KVNTYAAQVKCLVRLLFYHTCVNLPLMGASYPIFKYMGFTSKLPLPSWKTVVFQILSYF

ILEDFIFYWGHRVLHTKWLYKHVHCVHHEYATPFGLTSEYAHPAEILFLGFATIFGPAI

TGPHLFTLWLWISLRVLETIEAHCGYDFPWSPSKFLPLYGGAEFHDYHHRLLYTKSGNY

SSTFTYMDWIFGTDIGYRKLKALKEMGDEIPEPVVAIDEHLTNGKCENDQSKQSLLCD 

>S. moellendorffii SMO2-2 

MASALETAWLYLINNFSDFQLASLGSFIIHESVFFLSGIPYLMMEKWGMTKYKIQGKMN

TPAAQEKCILRLLLYHTCVNLPLMVVSYPAFKYMGFRSTLPFPSWKTVLFQIVSYFILE

DFIFYWGHRVLHTKWLYKHVHSVHHEYATPFGLTSEYAHPAEILFLGFATIFGPAITGP

HLITLWLWMSVRVLETVEAHCGYDFPWSLSRFLPIYGGADFHDYHHRLLFTKSGNYAST

FTYMDWIFGTDKGYRKLKALKCEDAKKVE 

>S. moellendorffii SMO2-3 



MPFQCRRLEFAKSDARSLLFLLQYLIDNYSELQLVTIGSFVLHEFVFFSFGLPYLFMEI

AGLRKYKIQNKVNTYAAQVKCLVRLLFYHTCVNLPLMGASYPIFKYMGFTSKLPLPSWK

TVVFQILSYFILEDFIFYWGHRVLHTKWLYKHVHCVHHEYATPFGLTSEYAHPAEILFL

GFATIFGPAITGPHLFTLWLWISLRVLETIEAHCGYDFPWSPSKFLPLYGGAEFHDYHH

RLLYTKSGNYSSTFTYMDWIFGTDIGYRKLKALKEMGDEIPEPVVAIDEHLTNGKCEND

QSKQSLLCD 

>Bd SMO1-1 

MLPYATAGEAEAALGRALTWAEAAWLRYSAAVPDRYLHWPNIAITLVVYTLAPLPLAIL

DLAAPRAAAPYKLQPKVQHPPSAFLRCYLDAVKVSLLIIGPYQLISYPAAKIMDIRTGL

PLPSMGEILAQLTVYFLVEDYLNYWLHRLLHTKWCYEKIHHVHHEFTAPMAYAAWYGHW

AEMLILAVPSLAGPAMVPCHVTTLWIWFVARLVESLNIHSGFKLPFNLENYIPFYGGAE

HHDYHHYIGGQSHSNFAPVFTHCDYIYGTDKGYRYHKATLAKLKELAGNNVQKEDLSSG

KKD 

>Bd SMO1-2 

MLPWATAAEAEAALGRAMTPAEALWFRYTAAAPDYYLYCLNILFLLVVFTLAPLPVALL

ELRAPRAVEPYKLQPRVRLSRAEFLKCYGDVMRIFFLVIGPLQLVSYPAVKMVGIHTGL

PLPSLGEMAAQLTVYFLVEDYLNYWIHRLLHGEWGYEKIHRIHHEYTAPIGFAAPYAHW

AEVLILGIPSFAGPAIAPGHMITFWLWIMLRQMEAIDTHSGFDFPFSLTKYIPFYGGAE

YHDYHHYVGGQSQSNFASVFTYCDYLYGTDKGYRFHKAYLAKLKDLAPSYSEKEGANGF

SYAKLD 

>Bd SMO1-3 

MLPYATAAEAAAALGRAMTAAEAAWFGYSAAVPDRWLYCHNVPILLVVYTLAPLPLALL

ELRSTGDANASSLIHKYKLQPRVRLSPAAFLRCYLDTARVLLLSVGPLSLVSYPVAEMV

GIRTGLPLPSVGEMAAQLVVYLLVEDYLGYWMHRLLHTKWGYDKIHHVHHEFTAPMGYA

APYAHWAEVLILGVPAFAGPAIVPCHMTTFWLWFVLRHIEAIDTHSGFSFPLNPTKFIP

FYGGAEHHDYHHRVGGQSQSNFSTIFTFCDYLYGTDKGYRYHKASLGKLQEMIE 

>Bd SMO1-4 

MLPYATAAEAEAALGRVMTRAESAWFRYSAAVPDHLLFCHTVAILLLVYTLAALPLSLL

ELTTSTPTYKLQPRTRPTPSILIRSYLHSARALLLSGGVLSLFSYPTVKLLRIRAGLPL

PSAGELAAQLAVYQLVNDYAGYWFHRLLHTPWAYQHVHRVHHRFNAPFALAAPYAHWTD

VLFLGVAAMAGPALVPCHMITLWLWFLVFQLVLVETHCGFDFPFNPTKLIPFYGGAEHH

DYHHLVGEKSRSNFAPVFTYCDYLYGTDKGYKYHKASQAKLTKEKSENNVEKGRSSSKI

NSGKQK 

>Bd SMO2 



MAAASPLDSAWECLIDNFSEFQLATVVTFLLHESVFFLSGIPSLLFERFGLFAKYKIQK

KSNAPAYQNRCVLRLILYHVGVNLPVMIFSYPAFKFMGLRSSLPLPHWTVIVSQILFYF

VLEDFIFYWGHRALHTKWLYKHVHSVHHEYATPFGLTSEYAHPAEILFLGFATIVGPAL

TGPHLITLWLWMVLRVLETVEAHSGYHFPWSPSNFLPLYGGSDFHDYHHRVLFTKSGNY

ASTFVYMDWLFGTDKGYRKIKAIEGEEGKHL 

>Sb SMO1-1 

MLPYATAGEAEAALGRAMTPAEALWFRYTAGVSDYHLYCCNILFLFVVFTVAPLPVALL

ELRAPAAVSPYKLQPRVRLSRAEFVRCYKDVLRIFFLVIGPLQLVSFPMVKLVGIHTRL

PLPSLGEIAAQLLVYFLVEDYLNYWIHRLLHGEWGYQKIHRVHHEFTAPIGFAAPYAHW

AEVLILGIPSFVGPAIAPGHMITFWLWIILRQVEAIETHSGFDFPFTPTKYIPFYGGAE

YHDYHHYVGGQSQSNFASVFTYCDYLYGTDRGYRFHKAYLAKLKDLGQNDGEKGDGSGL

SYVKLD 

>Sb SMO1-2 

MIPYGTAAEAEAALGRGLTPAEAAWFRYSAAMPDHWLLWHNTFILFLAHMVVPLPLALL

ERVAPAFAMRYKLQPRVRLSMAAVARYFGDTIRVFLLVLVPYQLISYPVVKVGGIRMGL

PLPSVGEVAVQLVAYALVEDYLSYWIHRLLHTEWGYHKIHHVHHQVTAPTSFATSYSHW

AEVAVFGVPTFAGPTIAPCHVVTHWLWFAVSIFEAISAHCGYNFPFDPTKLIPYHGGAE

FHDYHHLVGRQSNSNFSSIFTYCDYIYGTDKGYKYYKANVAKVKAKLARNSTEREGRNG

FSSTKLD 

>Sb SMO1-3 

MIPYATAAEAEAALGRAMTWAEAAWYQYSAVMPDSWLHCHTTFILFVIYTIAPLPLLVL

EQFAPSVVLPYKLQPRVRLPPAASLSCYMDAACIFPLAVALQFVCYPALAKILRTRMGL

PLPSVRETIAQIVVYSLVEDYLSYWIHRLLHTEWCYRKIHRVHHEFTAPTGFAMSYSHW

AENVVLSIPALAGPVLVPCHVTTQWLWFSIRLIEGINTHSGYHFPFSPSRLIPFYGGAA

YHDYHHYAGGRSQSNFAPLFTYCDYIYRTDKGYRYHKLKQEKLKNLAECSAEKGGDY 

>Sb SMO1-4 

MIPYGTAAEAEAALGRGLTPAEAAWFRYSAAMPDHWLLWHNTFILFLAHMVVPLPLALL

ERVAPAFAMRYKLQPRVRLSMAAVARYFGDTIRVFLLVLVPYQLISYPVVKVGGIRMGL

PLPSVGEVAVQLVAYALVEDYLSYWIHRLLHTEWGYHKIHHVHHQVTAPTSFATSYSHW

AEVAVFGVPTFAGPTIAPCHVVTHWLWFAVSIFEAISAHCGYNFPFDPTKLIPYHGGAE

FHDYHHLVGRQSNSNFSSIFTYCDYIYGTDKGYKYYKANVAK 

>Sb SMO1-5 

MMPYATAAEAEAALGRSMTWAEALWFRYSAAMPDLWLMWHIALVYLVVDALAPLPAMIL

QQLAPGYALRHKLQPGVVAPQPSLVSTYLCYMRESTRVSLAILGPFPLVYTLTFKLFGV



RTGLPLPSVWETGMHLVVYTLVEDYLTYWLHRFLHTKWGYEKIHHVHHEKTAPSGFAAV

YSHGAELSLLAVTIFAGPAMVPCHVTTHWLWFAIRLMEASDAHCGYNFPFSLAGLIPFF

VGAEFHDYHHYAGGKTRTNFGSVFTYCDYIYGTNKSYLHHKRSLAKLKTMKEVEHNMKG

SSVKED 

>Sb SMO2 

MAAPMSAIESAWQVLIANFTEFQLATVVTFLLHETVFFLSGLPSLLFERFGLFAKYKIQ

KKSNTPAYQNRCVLRLILYHVCVNLPVMIFSYPAFRFMGLRSSLPLPHWTVVVSQVLFY

FVLEDFIFYWGHRALHTKWLYKHVHSVHHEYATPFGLTSEYAHPAEILFLGFATVVGPA

LTGPHLFTLWLWMVLRILETVEAHSGYHFPWSPSNFLPLYGGSDFHDYHHRVLYTKSGN

YASTFVYMDWLFGTDKDYRKAKTIEEKEGKNL 

>Vv SMO1 

MLPYKTLQEAEAFLGRNLTFPETVWLNYSANKSDYFLYCHNILFLFLIFSVVPLPLVFM

ELSRSSGLDKFKIQPKVRLSSADIFRCYKDVMSMFFFVVGPLQLVSYPSIKMIGIRTSL

PLPSGWEILMQLAVYFMVEDFTNYWIHRFLHCKWGYEKIHRVHHEYTAPIGFAAPYAHW

AEILILGIPSFLGPAMAPGHIITFWLWIALRQIEAIDTHSGYAC 

>Vv SMO2-1 

MASIIESGWLYLVTHFSDFQLASLGSFFIHESVFFLSGLPFIFLERAGWLGKYKIQRKM

NSSAAQERCIMRLILYHFGVNLPVMIFSYPLFRYMGMQSSLPLPSWKVVLTQIIFYFIL

EDFVFYWGHRVLHTKWLYKHVHCVHHEYATPFGLTSEYAHPAEILFLGFATIVGPAITG

PHLMTLWLWMVLRVLETVEAHCGYHFPWSLSNFLPLYGGADFHDYHHRLLYTKSGNYSS

TFVYMDWIFGTDKGYRRLKALKSNEVEVEAGSKQI 

>Vv SMO2-2 

MASILESAWQYLITHFSDFQLACLGSFFLHESVFFLSGLPFIYLERLGYLSKYKIQTKN

NTPAAQNKCITRLLLYHFGVNLPVMIFSYPVFRYMGMQSSLPLPSWKVILTQILFYFIL

EDFVFYWGHRILHTKWLYKHVHSIHHEYATPFGLTSEYAHPAEILFLGFATILGPAITG

PHLFTLWLWMVVRVLETVEAHCGYHFPFSLSNFIPLYGGANFHDYHHRVLYTKSGNYSS

TFVYMDWIFGTDKGYRKLQALKRYEAEASNNQTSREK 

>Ostreococcus tauri SMO1 

MFAKVWRVVLDNFHPFVIAGPLTFAYHEAVYFGAWTPWLAMDQFEYFKRWKIQPDKTPS

KEMVMKCLTKLLKSHVFIQLPMQMMFYFVAPYFGFSLAMEALPKSRDLLWQIPVFFAIE

DFYFYWVHRGLHHKRVYKYVHKIHHEHKFPFGIAAEYAHPVETFFLGIGTLLGPLFFAK

HMVTLWVWLFFRLVETVEDHSGYDVPWNPTNLIPFWGGAVHHDFHHKTFEGPYSSVFTW

CDWMFGTDKEFRKHQLKLRGGSESLAYPAVFRGAPNERSLPSKKVD 

>Ostreococcus tauri SMO2 



MSTFTDLALSVERRVDGAIEKVWSEILERFHPFVIAGPLTFAYHELVYFGAWMPWLAMD

RFEYFQKWKIQREKRPSAEMVMKCVVKLLKSHVFVQLPMQMMFYFVAPYFGFSLALEAL

PKSRDFLWQIPVFFVIEDFYFYWIHRFLHHKRVYKYVHKVHHEHKYPFGIAAEYAHPVE

TFFLGIGTLLGPLFFAKHMVTLWVWLFFRLLETVEDHSGYDVPWNPTNLIPFWGGAVHH

DFHHKTFEGPYSSVFTWCDWMFGTDKEFRAHQPSFEVVRSRGRTRRCSEGHQTTRPWLR

RAPPQKSSTSLVFFQLKESR 

>Chlamydomonas reinhardtii_FAH 

MASLLSEWAANAQDLFANRLRPGHVEFAMLVYQPLAYWLVAGFYDILDTLKLPFTERYK

VVRRDPGRPNTITRSQVIIRVLLQQAIQIALNLVLFVVDKDMCAVGPAGPQSLALRASR

FVLGMYIMDTWQYWIHRWVHVNTFLYKHLHSVHHTLNIPYAYGALYNSILEGFLLDTLG

GVVSLYGAGLDCETSTALFVFGYIKTVLDHCNYRGPINPLHSLFPNSAAYHDVHHDVRG

IKMNFSQPFFTHWDWLLGTFMDPNGIHLTVEELKAQQEEKAKTQKDKKKQ 

>Volvox carteri FAH 

MDISALWTQAVHVFSVKLKPGTPEFGLVFYLPLVYWVVAGFYELLDWLRLPMTEKYKLN

RREPGRGNTITHGQVVIRVLLQQLIQTALTLVFLVLDADMCTRCADVGKTTLHRVSRFI

LGMFVMDTWQYWIHRTMHTSPFLYKHLHSVHHSLMIPYASGALYNSILEGLLLDSLGGV

VTHYAAGLDCQTALCLYIFATIKTVVDHSNYRGPFNPLHGLLPNCAAYHDIHHDVRGIK

MNFSQPFFTHWDWLLDTFLDPAGMHVTVKEQAMQQQDARKAAAESQLKVTESKKSR 

 

SSR1 and SSR2 sequences 

>Sl SSR1 

MTDVQAPPPRPKRKKNIMDLLVQFRWIVVIFVVLPLSFLYYFSIYLGDVRSECKSYKQR

QKEHDENVKKVVKRLKERNASKDGLVCTARKPWVAVGMRNVDYKRARHFEVDLSPFRNV

LNIDTERMIAKVEPLVNMGQISRVTVPLNVSLAVVAELDDLTVGGLINGYGIEGSSHIY

GLFSDTVVSYEVVLADGQVVRATKDNEYSDLFYAIPWSQGTLGLLVSAEIKLIPIKEYM

KLTYKPVVGNLKEIAQAYMDSFSPRDGDQDNHEKVPDFVETMVYTPTEAVCMTGRYASK

EEAKKKGNVINNVGWWFKTWFYQHAQTALKKGEFVEYIPTREYYHRHTRCLYWEGKLIL

PFGDQWWFRFLFGWAMPPKVSLLKATQGEYIRNYYHENHVIQDMLVPLYKVGDALEWVH

REMEVYPLWLCPHRLYRLPLKTMVYPEPGFELQKRQGDTKYAQMYTDVGVYYAPGPILR

GEVFDGIEAVRKLESWLIENHGFQPQYAVSELTEKNFWRMFDGSLYENCRKKYRAIGTF

MSVYYKSKKGKKTEKEVQEAEQETAEVETPEVDEPED 

>Sl SSR2 

MSDAKAPVATAYPKRKIQLVDFLLSFRWIIVIFFVLPFSFLYYFSIYLGDVKSERKSYK

QRQMEHDENVKEVVKRLGQRNAEKDGLVCTARPPWVVVGMRNVDYKRARHFEVDLSKFR



NILDIDTERMVAKVEPLVNMGQMSRVTIPMNLSLAVLAELDDLTVGGLINGFGVEGSSH

IFGLFSDTVVALEVVLADGKVVRATKDNEYSDLFYAIPWSQGTLGLLVSAEIKLIPVDQ

YVKLTYKPVRGNLKELAQAYADSFAPKDGDQDNPSKVPEMVEGMIYGPTEGVMMTGMYA

SRNEAKRRGNVINNYGWWFKPWFYQHAQTALKRGEFVEYIPTRDYYHRHTRSLYWEGKL

ILPFGDQFWFRFLLGWLMPPKIALLKATQSEAIRNYYHDHHVIQDLLVPLYKVGDCLEW

VHREMEVYPIWLCPHRIYKLPVRPMIYPEPGFEKHKRQGDTEYAQMYTDVGVYYVPGAV

LRGEPFDGSEKCRQLELWLIENHGFQAQYAVTELTEKNFWRMFDNGLYEQCRRKYKAIG

TFMSVYYKSKKGRKTEKEVQEAEQEKAEQETPELVSSMNFRLLNKQLH 

>St SSR1 

MADVQAPIRPKRKKNIMDLLVQFRWIVVIFVVLPLSFLYYFSIYLGDVRSECKSYKQRQ

KEHDENVKKVVKRLKDRNASKDGLVCTARKPWVAVGMRNVDYKRARHFEVDLSPFRNVL

NIDTERMIAKVEPLVNMGQISRVTVPMNVSLAVVAELDDLTVGGLINGYGIEGSSHIYG

LFSDTVVSYEVVLADGQVVRATKDNEYSDLFYAIPWSQGTLGLLVSAEIKLIPIKEYMK

LTYKPVVGNLKEIAQAYIDSFSPKDGDQDNREKVPDFVETMVYTPTEAVCMTGRYASKE

EAKKKGNVINNVGWWFKTWFYQHAQTALKKGEFVEYIPTREYYHRHTRCLYWEGKLILP

FGDQWWFRFFFGWAMPPKVSLLKATQGEYIRNYYHENHVIQDMLVPLYKVGDALEWVNR

EMEVYPLWLCPHRLYRLPLKTMVYPEPGFELHKRQGDTKYAQMYTDVGVYYAPGPILRG

EVFDGIEAVRKLESWLIENHGFQPQYAVSELTEKNFWRMFDGSLYENCRKKYRAIGTFM

SVYYKSKKGKKTEKEVQDAEQETAEVETPEVDEPED 

>St SSR2 

MSDAKAPAATVHPRRKIQLVDFLLSFRWIIVIFFVLPFSFLYYFSIYLGDLKSEKKSYK

QRQMEHDENVKEVVKRLEQRNAEKDGLVCTARPPWVVVGMRNVDYKRARHFEVDLSKFR

NILDIDTERMVAKVEPLVNMGQMSRVAIPMNLSLAVLAELDDLTVGGLINGFGVEGSSH

IFGLFSDTVVALEVVLADGKVVRATKDNEYSDLFYAIPWSQGTLGLLVSAEIKLIPVDQ

YVKLTYKPVRGNLKELAQAYADSFAPKDGDQDNPSKVPEMVEGMIYGPTEGVMMTGMYA

SRNEAKRRGNVINNYGWWFKPWFYQHAQTALKRGEFVEYIPTRDYYHRHTRSLYWEGKL

ILPFGDQFWFRFLLGWLMPPKIALLKATQSEAIRNYYHDHHVIQDLLVPLYKVGDCLEW

VHREMEVYPIWLCPHRIYKLPVRPMIYPEPGFEKHKRQGDTEYAQMYTDIGVYYVPGAV

LRGEPFDGSEKCRQLELWLIENHGFQAQYAVTELTEKNFWRMFDNSLYEQCRRKYKAIG

TFMSVYYKSKKGRKTEKEVQEAEQEKAEQETPEADEPNYY 

>Ca SSR2-1 

MSDAKASPAPVHSKRKIQLVDFLLQFRWILVIFFVLPFSCLYYFSIYLGDIKSERKSFK

QRQMEHEENVKEVVKRLGQRDASKDGLVCTARPPWVVVGMRNVDYKRARHFEVDLSKFR

NILEIDTERMIAKVEPLVNMAQISRVTVPMNLSLAVLAELDDLTVGGLINGFGVEGSSH

IFGLFSDTVVSLEVVLADGRVVRATKDNEYSDLFYAIPWSQGTLGLLVSAEIKLIPVKE

YVKLTYKPVTGNLKELAQAYADSFAPRDGDQDNPSKVPEMVEGMIYSPTEGVMMTGEYA

SKKEAKQRGNVINNYGLWFKPWFYQHAQTALKRGEFVEYIPTRDYYHRHTRSLYWEGKL



ILPFGDQFWFRFLLGWLMPPKIALLKATQSEAIRNYYHDHHVIQDLLVPLYKVGDCLEY

VHREMEVYPIWLCPHRIYKLPVRPMIYPEPGFEEHKRQGDTKYAQMYTDVGVYYVPGAV

LRGEPFDGTEKCRQLELWLIENHGFQAQYAVTELTEKNFWRMFDGGLYEKCRRKYKAVG

TFMNVYYKSKKGRKTEKEVQEAEQEKAEEESPEVDEPAED 

>Ca SSR2-2 

MSDAKPAPRPKRSTQFVDFLVQFRWIVVVFFVLPFSCLYYFSIYLGDVRSARKSDKQRQ

KEHEENVQEVVKRLRQRDASKDGLVCTARPPWVVIGMRNCDYKRARHFKVDLSKFRNIL

EINKERMVAKVEPLVNMAQISRATIPMNLSLAVIGELDDLTVGGLINGFGIEGSSHIYG

LFSDTIVALEVVLADGKVVRATKDNEYSDLFYAIPWSQGTLGLLVSAEIKLIHVKEYMR

LTYKPVRGNLKELAQAYADSFAPRDGDQDNPTKVPDFVEGMIYSPTEGVMMTGRYASKK

EAKQKGSVINSIGWWFKPWFYQHAETALKRGEFVEYIPTRDYCHRHTRSIYWEGKLILP

FGDQFWFRYLFGWLMPPKVAVLKATQSDYIRNYYHDHHVIQDLLVPLHKVADTLEWVDR

EMEVYPVWLCPHRIYKLPVKPMIYPEPGFEAHGWQGDTKYAQMYTDVGVYYAPGAVFRG

EPYDGAEKCRQVELFLIENHGFQPQYAVTELSEKNFWRMFDSTLYEQCRKKYKAIGTFM

NVYYKCKKGKKTEREVQEAEQEKAELDTPEVDEPAD 

>Ca SSR1 

MSDLEAPLRPKRKKNVMDFLVQFRWVVVIFVVLPLSFLYYFSIYLGDVRSECKSFKQRQ

KEHDENVKKVVKRLKERNASKDGLVCTARKPWVAVGMRNVDYKRARHFEVDLSPFRNVL

DIDKERMIARVEPLVNMGQISRVTVPMNLSLAVVAELDDLTVGGLINGYGIEGSSHIYG

LFSDTVVSYEVILADGQVVRATKDNEYSDLFYAIPWSQGTLGLLVSAEIKLIPVKEYMK

LTYKPVVGNLKEIAQAYIDSFSPRDGDQDNPAKVPDFVETMVYSPTEAVCMTGRYASKA

EAKQKGNVINNVGWWFKTWFYQHAQTALKRGEFVEYIPTREYYHRHTRCLYWEGKLILP

FGDQWWFRFLFGWIMPPKVSLLKATQGEYIRNYYHENHVIQDMLVPLYKVGDALEWVNH

EMEVYPIWLCPHRLYRLPLKTMVYPEPGFELHRRQGDTQYAQMYTDVGVYYAPGPILRG

EVFDGIEAVRKMESWLIENHGFQPQYAVSELTEKNFWRMFDGGLYEHCRRKYRAIGTFM

SVYYKSKKGKKTEKEVQDAEQETAELETPEVDEPAD 

>Sm SSR2-1 

MSDAKAPAAPVHRRRKLQLVDFLLHFRWILVIFFVLPFSFLYYFSIYIGDLKAERKPFK

QRQAEHDENVKEVVKRLKQRTPKDGLVCTARPPWVVVGMRNVDYKRARHFEVDLSKFRN

ILEIDRERMIAKVEPLVNMAQISRVTVPMNLSLAVLPEFDDLTVGGLINGFGVEGSSHI

FGLFSDTVVSLEVVLADGKVVRATKDNEYSDLFYAIPWSQGTLGLLVSAEIKLAPIEQY

VKLTYKPVTGNLKELAQAYADSFAPRDGDQDNSSKVPEMVEGMIYSPTEGVMMTGVYAS

KKEAKQRGNVINNYGWWWKPWFYQHAQTALKRGEFVEYIPTRDYYHRHTRSLYWEGKLI

LPFGDQFWFRFLLGWLMPPKIALLKATQSEAIRNYYHDHHVIQDLLVPLYKVGDTLEWV

HREMEVYPIWLCPHRIYKLPVRPMIYPEPGFEKHKRQGDTDYAQMYTDVGVYYVPGAVL

RGEPFDGSEKCRQLELWLIENHGFQAQYAVTELTEKNFWRMFDNGLYEKCRRKYKAVGT

FMNVYYKSKKGRKTEKEVQEAEQEKSEEETPEVDEPAD 



> Sm SSR2-2 

MSDAKAAPRPKRATQFVDFLVQFRWIVVIFCVLPFSCLYYFSIYIGDVRSARKSDKQRQ

KEHEENVKEVVKRLGQRDASKDGLVCTARPPWVVIGMITCDYKRARHFKVDLSKFRNIL

EINKERMVAKVEPLVNMAQITRATIPMNLSPAVVGELDDLTIGGLINGFGIEGSSHIYG

LFSDTIVALEGTLGLLVSAEIKLVHVKEYMKLTYKPVRGNLKELAQAYADSFAPRDGDQ

DNPTKVPDFIEGMIYSPTEGVMMTGGYASTKEAKQKGNVINSIGWWFKPWFYQHAQTAL

KRGEFVLT 

>Nb SSR2-1 

MSDAKAPLRPKRKKQVVDFLLQFRWIIVIFFVLPFSFLYYFSIYLGDVKSERKSYEQRQ

KEHDENVKVVVKRLGERDASKDGLVCTGRPPWVVVGMRNVDYKRARHFEVDLSKFRNVL

EIDKERMIARVEPLVNMGQISRVTVPMNLSLAVLAELDDLTVGGLINGFGIEGSSHIFG

LFSDTVVSLEVVLADGRVVRATKDNEYSDLFYAIPWSQGTLGLLVSAEIKLIPVKEYVR

LTYKPVTGNLKELAQAYADSFAPRDGDQDNPSKVPEMVEGMIYSPTEGVMMTGRYASKQ

EAKQRGNVINNYGWWFKPWFYQHAETALKRGEFAEYIPTRDYYHRHTRSLYWEGKLILP

FGDQFWFRFLLGWLMPPKIALLKATQSEAIRNYYHDHHVIQDLLVPLFKVGDCLEWVHR

EMEVYPIWLCPHRIYKLPVKPMIYPEPGFEAHRRQGDTEYAQMYTDIGVYYVPGAVLRG

EPYDGAEKCRQLELWLIENHGFQAQYAVTELTEKNFWRMFDNSLYEQCRKKYKAIGTFM

SAYYKSKKGRKTEKEVQEAEQEKAEQETPEVDEQEKAD 

>Nb SSR2-2 

MSDAKAPLCPKRKKQVVDFLLQFRWIIVIFFVLPFSFLFYFSIYLGDVKSERKSYEQRQ

KEHDENVKEVVKRLGERDASKDGLVCTGRPPWVVVGMRNVDYKRARHFEVDLSKFRNIL

EIDKERMIARVEPLVNMGHISRVTVPMNLSLAVLAELDDLTIGGLINGFGIEGSSHIFG

LFSDTVVALEVVLADGRVVRATKDNEYSDLFYAIPWSQGTLGLLVSAEIKLIQVKEYVR

LTYKPVTGNLKELAQAYGDSFAPKDGDQDNPSKVPEMVEGMIYSPTEGVMMTGKYSSKQ

EAKQKGNAINNYGWWFKPWFYQHAQTALKRGEFVEYIPTRDYYHRHTRSLYWEGKLILP

FGDQFWFRFLLGWLMPPKIALLKATQSEAIRNYYHDHHVIQDLLVPLYKVGDCLEWVHR

EMEVYPIWLCPHRIYKLPVKPMIYPEPGFEAHRRQGDTEYAQMYTDIGVYYVPGAVLRG

EPFDGAEKCRQLELWLIENHGFQAQYAVTELTEKNFWRMFDNSLYEHCRKKYKAIGTFM

SAYYKSKKGRKTEKEVQEAEQEKAEQETPEVDEQEQAD 

>Nb SSR1-1 

MLILIDDPSALFSTSSSKMSDIEVPLRPKRKKNLVDYLVQFRWIIVIFFVLPLSFLYYF

SIYLGDVRSDCKSFKKRQKEHDDNVKKVVKRLKERNASKDGLVCTARKPWVAVGMRNVD

YKRARHFEVDLSPFRNVLDIDKERMIARVEPLVNMGQISRVTVPMNLSLAVVAELDDLT

VGGLINGYGIEGSSHIYGLFSDTVVSYEIILADGQVVRATKDNEYSDLFYAIPWSQGTL

GLLVSAEIKLIPIKEYMKLTYKPVVGNLQEIAQAYIDSFAPRDGDQDNPEKVPDFVETM

VYNSTEAVCMTGRYASKEEAKQKGNVINSVGWWFKPWFYQHAQTALKRGEFVEYIPTRE



YYHRHTRCLYWEGKLILPFGDQWWFRYLLGWLMPPKVSLLKATQGEAIRNYYHDMHVIQ

DLLVPLYKVGDALEWVHREMEVYPIWLCPHRLYRLPLKTMVYPEPGFELHRRQGDTPYA

QMYTDVGVYYAPGPVLRGEVYDGAEAVRQLENWLIENHGFQPQYAVSELTEKNFWRMFD

AGLYEHCRKKYRAIGTFMSVYYKSKKGKKTEKEVQDAEQETAELETPEVDEPAD 

>Nb SSR1-2 

MSDLEVPLRPKRKKNLVDYLVQFRWIIVIFFVLPLSFLYYFSIYLGDVRSDCKSFKKRQ

KEHDDNVKKVVKRLKERNASKDGLVCTARKPWVAVGMRNVDYKRARHFEVDLSPFRNVL

DIDKERMVARVEPLVNMGQISRVTVPMNLSLAVVAELDDLTVGGLINGYGIEGSSHIYG

LFSDTVVSYEIILADGQVVRATKDNEYSDLFYAIPWSQGTLGLLVSAEIKLIPIKEYMK

LTYKPVVGNLQEIAQAYIDSFAPRDGDQDNPEKVPDFVETMVYNSTEAVCMTGRYASKE

EAKQKGNVINSVGWWFKPWFYQHAQTALKRGEFVEYIPTREYYHRHTRCLYWEGKLILP

FGDQWWFRYLLGWLMPPKVSLLKATQGEAIRNYYHDMHVIQDLLVPLYKVGDALEWVHR

EMEVYPIWLCPHRLYRLPLKTMVYPEPGFELHRRQGDTPYAQMYTDVGVYYAPGPVLRG

EVYDGAEAVRELENWLIENHGFQPQYAVSELTEKNFWRMFDGGLYEHCRKKYRAIGTFM

SVYYKSKKGKKTEKEVQDAEQETAELETPEVDEAAD 

>At DWARF1 (SSR1) 

MSDLQTPLVRPKRKKTWVDYFVKFRWIIVIFIVLPFSATFYFLIYLGDMWSESKSFEKR

QKEHDENVKKVIKRLKGRDASKDGLVCTARKPWIAVGMRNVDYKRARHFEVDLGEFRNI

LEINKEKMTARVEPLVNMGQISRATVPMNLSLAVVAELDDLTVGGLINGYGIEGSSHIY

GLFADTVEAYEIVLAGGELVRATRDNEYSDLYYAIPWSQGTLGLLVAAEIRLIKVKEYM

RLTYIPVKGDLQALAQGYIDSFAPKDGDKSKIPDFVEGMVYNPTEGVMMVGTYASKEEA

KKKGNKINNVGWWFKPWFYQHAQTALKKGQFVEYIPTREYYHRHTRCLYWEGKLILPFG

DQFWFRYLLGWLMPPKVSLLKATQGEAIRNYYHDMHVIQDMLVPLYKVGDALEWVHREM

EVYPIWLCPHKLFKQPIKGQIYPEPGFEYENRQGDTEDAQMYTDVGVYYAPGCVLRGEE

FDGSEAVRRMEKWLIENHGFQPQYAVSELDEKSFWRMFNGELYEECRKKYRAIGTFMSV

YYKSKKGRKTEKEVREAEQAHLETAYAEAD 

>Bd SSR1 

MADLQEPLVRGKRKKVLVDYLVQFRWILVIFVVLPISSLIYFNIYLGDMWSAMKSEKKR

QKEHDENVQKVVKRLKQRNPKKDGLVCTARKPWIAVGMRNVDYKRARHFEVDLSAFRNI

LEIDTERMVAKVEPLVNMGQISRATCPMNVSLAVVAELDDLTVGGLINGYGIEGSSHLY

GLFSDTVVALEIVLADGRVVRATKDNEYSDLFYGVPWSQGTIGFLVSAEIKLIPIKEYM

RLTYTPVKGDLKEIGQAYADSFAPRDGDPSKVPDFVEGMVYTATESVMMTGVYASKEEA

KKKGNKINSVGWWFKPWFYQHAQMALKKGEFVEYIPTRQYYHRHTRCLYWEGKLILPFG

DQFWFRYLFGWLMPPKVSLLKATQGEAIRNYYHDNHVIQDMLVPLYKVGDALEFVHREM

EVYPLWLCPHRLYKLPVKTMVYPEPGFELHQRQGDTSYAQMFTDVGVYYTPAFIFRGEE

FNGVEAVRRLEQWLIENHSYQPQYAVSELNEKDFWRMFDASHYELCRQKYGAVGTFMSV

YYKSKKGRKTEKEVQEAEAAILEPAYADEA 



>Os SSR1 

MADLQEPLVRPKRKKVLVDYLVKFRWILVIFVVLPISALIYFNIYLGDVWSAMKSEKRR

QKEHDDNVQKVVKRLKQRNPKKDGLVCTARKPWIAVGMRNVDYKRARHFEVDLSAFRNI

LEIDRERMVAKVEPLVNMGQITRATCPMNLALAVVAELDDLTVGGLINGYGIEGSSHLY

GLFSDTVVAVEVVLADGRVVRATKDNEYSDLFYGIPWSQGTLGFLVSAEIKLIPIKEYM

RLTYTPVKGSLKEIAQGYCDSFAPRDGDPAKVPDFVEGMVYTENEGVMMTGVYASKEEA

KKKGNKINCVGWWFKPWFYQHAQTALKKGEFVEYIPTREYYHRHTRCLYWEGKLILPFG

DQFWFRFLLGWLMPPKVSLLKATQGESIRNYYHDNHVIQDMLVPLYKVGDALEFVHKEM

EVYPLWLCPHRLYKLPVKTMVYPEPGFEHHHRQGDTSYAQMFTDVGVYYAPGAVLRGEE

FNGALAVHRLEQWLIENHSYQPQYAVSELNEKDFWRMFDASHYEHCRQKYGAVGTFMSV

YYKSKKGRKTEKEVQEAEAAILEPAYADEA 

>Pp SSR1-1 

MGDLQKPLRPKKRTTWVDWAVQFRWILVILVVLPVSKSFDTVAWFREQWSAFKSEKRRQ

KEHDENVEKVIKRLKSRDPSKDGLVCTARRPWIAVGMRNVDYKRARHFEVDLNDFNQVL

EIDRENMIARCEPLVNMGQITRMTVPMGLSLAVVAELDDLTVGGLINGYGIEGSSHIYG

LFADTCVAYEIILADGRLVRATADNEFSDLFYAIPWSQGTLGLLVAAEIKLIEVGPYMK

VTYKPARGDLQELAQAYNDSYIPRDGDQDNPEKVPDFVETMIYSETEGVTMTGRYASKD

EAKRKGNKINCQGWWYKKWFYQHAQEALTRGEFVEYIPTRDYYHRHTRCLYWEGKLILP

FADQFWFRYLFGWMMPPKVSFLKATQGDAIRNYYHERHVIQDMLVPSYKVGMALEFSDR

EFEVYPIWLCPHRLFKHPMRTQINPEPGFEYAGRPGDTPYAQMYTDVGVYYTPRCVFKG

EEFDGVAAVKKMEAWMIENHCFQPQYAVSELNERDFWRMFDPTLYQRCRDKYKAVGTFM

SVYYKCKKGRKTEKEVAEEEAKVTESAYADVEKPE 

>Pp SSR1-2 

MSDLRKPLRPKKARSWVDWAVKLRWILVIFVVLPVSVSFAICARSRELWSAWKSEKKRQ

KEHDENVEKVIKRLKSRDPAHDGLVCTARRPWVVVGMRNVDYKRARHFEVDLNDFNQIL

EIDRENMIARVEPLVNMAQITRMTIPMGLSLAVVAELDDLTVGGLINGYGIEGSSHIYG

LFADTCVAYEIVLADGRLVRVTADNEFSDLYYAIPWSQGTLGLLVAAEIKLIEVGPYMR

LTYSPARGNLQELAQAYNDTYIPRDGDQDNPEKVPDFVESMVYSESEAVCMSGRYAGKE

EAKRKGNKINNQGRWFKPWFYQHAQTALKRGEFVEYIPTRDYYHRHTRSLYWEGKLILP

FGDQFWFRLLMGWMMPPKVSLLKATQGDAIRNYYHERHVIQDMLVPSYKVGMALEFNDR

EFEVYPIWLCPHRLFKHRMRTQINPEPGFEFAGRPGDTPFAQMYTDVGVYNTPRCVFQG

EEFDGIAAVKKMEAWMIENHCYQPQYSVSELNERDFWRMFDPTLYQQCREKYKAVGTFM

SVYYKCKKGKKTEKEVAEEEAKVTETTYADIEKS 

>Zm SSR1 

MADVHEPLVRRKRKKVLVDYLVKFRWILVIFVVLPISTLIYFNIFLGDMWSAMKSEKKR

QKQHDENVQKVVKRLKQRNPKKDGLVCTARKPWIAVGMRNVDYKRARHFEVDLSSFRNI

LEIDKERMVAKVEPLVNMGQITRATCPMNLALAVVAELDDLTVGGLINGYGIEGSSHLY



GLFSDTVVAMEVVLADGRVVRATKDNEYSDLFYGIPWSQGTLGFLVSAEIKLIPIKEYM

KLTYTPVKGGLKEIAQAYADSFAPRDGDPAKVPDFVEGMVYTESEGVMMTGVYASKEEA

KKKGNKINCVGWWFKPWFYQHAQTALKRGEFVEYIPTREYYHRHTRCLYWEGKLILPFG

DQFWFRFLLGWLMPPKVSLLKATQGEAIRNYYHDNHVIQDMLVPLYKVGDALEFVHREM

EVYPLWLCPHRLYKLPVKTMVYPEPGFEHQHRQGDTSYAQMFTDVGVYYAPGAVLRGEE

FNGAEAVHRLEQWLIENHSYQPQYAVSELNEKDFWRMFDASHYEHCRQKYGAVGTFMSV

YYKSKKGRKTEKEVQEAEAAILEPAYADEEA 

>Sb SSR1 

MDSRLRQSLLEKHPPPMADVHEPLVRRKRKKVLVDYLVQFRWILVIFVVLPISSLIYFN

IFLGDMWSAMKSEKKRQKQHDENVQKVVKRLKQRNPKKDGLVCTARKPWIAVGMRNVDY

KRARHFEVDLSSFRNILEIDKERMVAKVEPLVNMGQITRATCPMNLALAVVAELDDLTV

GGLINGYGIEGSSHLYGLFSDTVVAMEVVLADGRVVRATKDNEYSDLFYGIPWSQGTLG

FLVSAEIKLIPIKEYMKLTYIPVKGSLKEIAQAYADSFAPRDGDPAKVPDFVEGMVYTE

SEGVMMTGVYASKEEAKKKGNKINCVGWWFKPWFYQHAQTALKRGEFVEYIPTREYYHR

HTRCLYWEGKLILPFGDQFWFRFLLGWLMPPKVSLLKATQGEAIRNYYHDNHVIQDMLV

PLYKVGDALEFVHREMEKHPPPMADVHEPLVRRKRKKVLVDYLVQFRWILVIFVVLPIS

SLIYFNIFLGDMWSAMKSEKKRQKQHDENVQKVVKRLKQRNPKKDGLVCTARKPWIAVG

MRNVDYKRARHFEVDLSSFRNILEIDKERMVAKVEPLVNMGQITRATCPMNLALAVVAE

LDDLTVGGLINGYGIEGSSHLYGLFSDTVVAMEVVLADGRVVRATKDNEYSDLFYGIPW

SQGTLGFLVSAEIKLIPIKEYMKLTYIPVKGSLKEIAQAYADSFAPRDGDPAKVPDFVE

GMVYTESEGVMMTGVYASKEEAKKKGNKINCVGWWFKPWFYQHAQTALKRGEFVEYIPT

REYYHRHTRCLYWEGKLILPFGDQFWFRFLLGWLMPPKVSLLKATQGEAIRNYYHDNHV

IQDMLVPLYKVGDALEFVHREMEVYPLWLCPHRLYKLPVKTMVYPEPGFEHQHRQGDTS

YAQMFTDVGVYYAPGAVLRGEEFNGAEAVHRLEQWLIENHSYQPQYAVSELNEKDFWRM

FDASHYEHCRHKYGAVGTFMSVYYKSKKGRKTEKEVQEAEAAILEPAYADEA 

>S. moellendorffii SSR1 

MSDLEKPLRPKKARSWVDWAVQFRWIIVILVVLPCSFTFYSLDYLRSQWSASKSYKKRQ

KEHDANVAKVIKRLKERDPKKDGLVCTARKPWVAVGMRNVDYKRARHFEVDLSPFGQIL

DIDTKNMIARVEPLVNMGQISRATVPLGVSLAVVAELDDLTVGGLINGYGIEGSSHIYG

LFSDTVVAYEIILADGRLVRATADNEHKELFYAIPWSQGTLGLLVAAEIKLIPVKEYMK

VTYIPVRGSLRDLAQAYIDSFCPADGDQDSADKVPDFVEAMIYNRNEGVMMTGRYASRE

EAKQRGNKINEQGWWFKPWFYQHAQTALDKGEFVEYIPTREYYHRHTRCLYWEGKLILP

FADQFWFRWLMGWAMPPKVSFLKATQGDAIRNYYHERHIIQDMLVPLHKVADALEFSDR

EFEVYPIWLCPHRLFRTPIKTMITPEPSFELYQRQGDTSYAQMYTDVGVYYTPEPVFRG

EEYDGAAAVRKMEQWLIDNHGFQPQYAVTELNEHDFWRMFDATLYNACREKYRAVGTFM

SVYYKCKKGRKTEQEVKQEEQKVHDNGYKDLERPLDA 

>Vv SSR1 



MTNCKFFIFTPFVCCSINPFLVITTLTPHLLRFRSSGSSPAFLSRRKGLSFPIMSDLQA

PLRPKRKKIWVDYFVHFRWIIVIFVVLPISFTLYFLTYLGDVRSESKSFKQRQEEHNEN

VKKVIKRLKERNPSRDGLVCTARKPWIAVGMRNVDYKRARHFEVDLSAFRNILDIDKER

MIARCEPLVNMGQISRVTVCMTGRYASKEEAKKKGNVINSVGWWYKPWFYQHAQTALKK

GEFVEYIPTREYYHRHTRCLYWEGKLILPFADQWWFRFLFGWLMPPKVSLLKATQGEAI

RNYYHEMHVIQDMLVPLYKVGDALEWVHHEMEVYPIWLCPHRLYKLPVKTMIYPEPGFE

LHRRQGDTHYAQMYTDVGVYYAPGPVLRGEQFDGAEAVRRMENWLIENHGFQPQYAVSE

LTEKNFWRMFDAGLYEHCRKKYGAVGTFMSVYYKCKKGKKTEKEVQEAEQAQLETPYAE

AD 

>Mt SSR1 

MSDLEAPLRPKRKKIWVDYFVQFRWILVIFVVLPISFTLYFLTYLGDVRSEWKSFKTRQ

KEHDANVEKVVKRLKQRNPSKDGLVCTARKPWIAVGMRNVDYKRARHFEVDLSAFRNVL

NIDKERMVARVEPLVNMGQITRVTVPMNLALAVVAELDDLTVGGLINGYGIEGSSHKYG

LFSDTVVAFEIVLADGSLVRATKDNEYSDLFYAIPWSQGTLGLLVAAEIKLIPIKEYMK

LTYKPVVGTLKDIAQAYADSFAPRDGDQDNDEKVPDFVETMIYSPTRAVCMTGRYASKE

EAKKKGNKINSVGWWYKTWFYQHAETALKKGLFVEYIPTREYYHRHTRCLYWEGKLILP

FADQWWFRFLFGWLMPPKVSLLKATQGEAIRNYYHEMHVIQDILVPLYKVGDALEWVDR

EMEIYPLWLCPHKLYKLPVKTMVYPEAGFELQRRQGDTQDAQMFTDVGVYYAPGPVLRG

EVFDGADAVRRLENWMIENHCFQPQYAVSELNEKSFWRMFDAGLYEHCRKKYGAVGTFM

SVYYKSKKGRKTEKEVREAEQAHLETAYAEVDQPAD 

> S. cerevisiae (ERG4) 

MAKDNSEKLQVQGEEKKSKQPVNFLPQGKWLKPNEIEYEFGGTTGVIGMLIGFPLLMYY

MWICAEFYHGKVALPKAGESWMHFIKHLYQLVLENGIPEKYDWTIFLTFWVFQIIFYYT

LPGIWTKGQPLSHLKGKQLPYFCNAMWTLYVTTTLVLVLHFTNLFRLYVIIDRFGRIMT

CAIISGFAFSIILYLWTLFISHDYHRMTGNHLYDFFMGAPLNPRWGILDLKMFFEVRLP

WFTLYFITLGACLKQWETYGYVTPQLGVVMLAHWLYANACAKGEELIVPTWDMAYEKFG

FMLIFWNIAGVPYTYCHCTLYLYYHDPSEYHWSTLYNVSLYVVLLCAYYFFDTANAQKN

AFRKQMSGDKTGRKTFPFLPYQILKNPKYMVTSNGSYLLIDGWYTLARKIHYTADWTQS

LVWALSCGFNSVFPWFFPVFFLVVLIHRAFRDQAKCKRKYGKDWDEYCKHCPYVFIPYV

F 

 

3βHSD-1 and 3βHSD-2 sequences 

>At 3βHSD-1 

MEVTETERWCVVTGGRGFAARHLVEMLVRYQMFHVRIADLAPAIVLNPHEETGILGEAI

RSGRVQYVPADLRNKTQVVKGFQGAEVVFHMAAPDSSINNHQLQYSVNVQGTTNVIDAC

IEVGVKRLIYTSSPSVVFDGVHGTLNADESLPYPPKHNDSYSATKAEGEALILKANGRS



GLLTCCIRPSSIFGPGDKLMVPSLVTAARAGKSKFIIGDGSNFYDFTYVENVVHAHVCA

ERALASGGEVCAKAAGQAYFITNMEPIKFWEFMSQLLEGLGYERPSIKIPASLMMPIAY

LVELAYKLLGPYGMKVPVLTPSRVRLLSCNRTFDSSKARDRLGYSPVVPLQEGIKRTID

SFSHLKAQNQPKTEEKMKVFGSKKID 

 

> At 3βHSD-2 

MSPAATETERWCVVTGGRGFAARHLVEMLVRYEMFCVRIADLAPAIMLDPQEGNGVLDE

GLRSGRVQYISADLRDKSQVVKAFQGAEVVFHMAAPDSSINNHQLQYSVNVQGTQNVID

ACVDVGVKRLIYTSSPSVVFDGVHGILNGTESMAYPIKHNDSYSATKAEGEELIMKANG

RNGLLTCCIRPSSIFGPGDRLLVPSLVAAARAGKSKFIIGDGNNLYDFTYVENVAHAHV

CAERALASGGDVSTKAAGQAYFITNMEPIKFWEFMSQLLDGLGYERPSIKIPAFIMMPI

AHLVELTYKVLGPYGMTVPQLTPSRVRLLSCSRTFDSTKAKDRLGYAPVVPLQEGIRRT

IDSFSHLTAGSQSKREGPSKASRILGGGKGMTIYFN 

>St 3βHSD-2  

MGEEKWCVVTGGRGFAARHLVEMLIRYEIYHVRIADLGPTIKLEPHEEKGILGEALKSG

RALYVSMDLLNKSQVLKACEGAEVVFHMAAPDSSINNHKLHYSVNVQGTQNIIDACVEL

KVKRLIYTSSPSVVFDGVTGILDGDESLPYPAKHNDSYSATKAEGEALVMKSNGTKGLL

TCCIRPSSIFGPGDRLLVPSLVAAAKAGKSKFIIGDGNNLYDFTYVENVAHAHVCAERA

LASGGAAAEKAAGNAYFITNTESIKFWEFVSLILEGLGYDRPSIKIPASVMMPIAHLVE

LTYKLLAPYGMKVPQLTPSRIRLLSMSRTFSSSKASDRLGYAPIVTLQEGIRRTIESYP

HLRAEHGSGKDGPKSSASLFKRFFLLVVFSLLLLSVLGIISPWSFFVIGILAAFVVFLI

FDKSKKN 

>Sl 3βHSD-2  

MGEEKWCVVTGGRGFAARHLVEMLIRYEIYHVRIGDLGPTIKLEPHEEKGILGEALKSG

RAVYVSMDLLNKSQVFKACEGAEVVFHMAAPDSSINNHKLHYSVNVQGTQNIIDACVEL

KVKRLIYTSSPSVVFDGVTGILDGDESLPYPAKHNDSYSATKAEGEALVMKSNGTKGLL

TCCIRPSSIFGPGDRLLVPSLVAAARAGKSKFIIGDGNNLYDFTYVENVAHAHVCAERA

LASGGTAAEKAAGNAYFITNTESIKFWEFVSLILEGLGYDRPSIKIPAPVMMPIAHLVE

LTYKLLAPYGMKVPQLTPSRIRLLSMSRTFSSSKASDQLGYAPIVTLQEGIRRTIESYP

HLRAEHGSGKDGPKSSASLKRFFLLVIFFLLILSVLGIISPWSFFVIGILAAFVVFLIF

DKSKKN 

>Ca 3βHSD-2 

MGEEKWCVVTGGRGFAARHLVLMLIRYEIYNVRIADLGPTIKLEPDEEKGTLGQALKSG

RAVYVSMDLTDKSQVLKACEGAEVVFHMAAPDSSINNHKLHYSVNVQEVLLSQLLNALC

CMCEYERFSSPFSIAYLCEGTENIIDACVELKVKRLIYTSSPSVVFDGVTGIVDGDESL



PYPAKHNDSYSATKAEGEALVLKSNGTNGLMTCCIRPSSIFGPGDRLLVPSLVSAARTG

KSKFIIGDGNNVYDFTYVENVAHAHVCAERALASGGAAAEKASGNAYFITNMESIKFWD

FVSLVLEGLGYDRPSIKIPASVMMPIAHLVELTYKLLAPYGMKVPQLTPSRIRLLSRSR

TFSSSKASDQLGYSPIVTLQEGLRRTIESYPHLRAEHGSAKDGSSKSSASLFKRFFLMV

IINTYTLSCGSKKLIKTPYYLISEANAKPWSFSHMVMN 

>Nb 3βHSD-2 

MGEGEEKWCVVTGGRGFAARHLVEMLIRYEIYHVRIADLGPSIKLEPAEEKGILGQALQ

SGRAVYVSMDLRNKSQVLKACEGAEVVFHMAAPDSSINNHQLHYSVNVQGTQNIIDACI

ALKVKRLIYTSSPSVVFDGVHGILNGDESLPYPAKVVPSSAVYSIQVKNKSSHNHTLVT

DKNFQHNDSYSATKAEGEALVIKSNGTNGLLTCCIRPSSLFGPGDRLLVPSLVAAAKAG

KSKFIIGDGNNMYDFTYVENVAHAHVCAERALASGGVAAEKAAGNAYFVTNMEPIKFWE

FVSLILEGLGYDRPSIKIPASVMMPIAHLVELTYKLLAPYGMTVPQLTPSRIRLLSRSR

TFSCSRASDRIGYTPIVPLQEGLRRTIESYPHLRAERGPGKESPSKSSASLWMFFLMVV

LSLLILSILGTVSPWSLFIIGIAAAFVVFLIYDKRKKK 

>Nb 3βHSD-1 

MGEGEERWCVVTGGRGFAARHLVEMLIRYEMFHVRIADLCPDIKLEPDEEEGTVGKALR

SGRAHYVSTDLRDKSQVLKACEGAEVVFHMAAPDSSINNHQLHHSVNVLGTKNIIDACV

ELKVKRLIYTSSPSVVFDGVHGILNGDESLPYPAKHNDSYSATKAEGEALVIKSNGTKG

LLTCCIRPSSIFGPGDRLLVPSLVTAARAGKSKFIIGDGNNMYDFTYVENVAHAHVCAE

RALASGGAVAEKAAGQ 

>Ca 3βHSD-1 

MADVQERWCVVTGGRGFAARHLVEMLIRYEMFHVRIADLSPSIKLDPDEEEGTVGKALR

SGRAHYVSMDLLHKSQVLKACEGAEVVFHMAAPDSSINNHQLHHSVNVLGIKFDLLVNF

LVWLPVSCMRVLHTSFLLIKYKGTKNIIDACVELKVKRLIYTSSPSVVFDGVHGIINGD

ESLPYPSKHNDSYSATKAEGEALVIKSNDTKGLLTCCIRPSSIFGPGDRLLVPSLVAAA

RAGKSKFIIGDGNNMYDFTYVENVAHAHVCAERALASGGAVAEKASGQAYFVTNMEPIK

FWEFVALILEGLGYERPRIKIPASVMMPIAHLVELAYKLLVAYGMKVPQLTPSRIRLLS

CSRTFSCSKANDRLGYTPIVLLQEGLRRTIESYPHLRTEQRPEKEGPSKSSLFLGSGRG

MHLTSFS 

>St 3βHSD-1 

MLIRYEMFQVRIADLGPAIKLEPDEEEGTVGKAMRSGRANYVSMDLRDKSQVLKACEGA

EVIFHMAAPDSSVNNHQLHHSVNVLGTKNIIDACVELKVKRLIYTSSPSVVFDGVHGII

NGDESLPYPSKHNDSYSATKAEGEALVIKSNDTKGLLTCCIRPSSIFGPGDRLLVPSLV

AAARAGKSKFIIGDGNNMYDFTYVENVAHALVCAERALASGGAVAEKASGQAYFVTNME

PIKFWEFVALILEGLGYERPRIKIPASVMMPIAHLVELTYKLLAAYGMKVPQLTPSRIR

LLSRSRTFSCSKANDRLGYTPIVPLQEGLRRTIESYPQLRAEQRLKKEGPSKASLFLGS



GRVADTLLWRNKKQTLTAALVLAAIYFNFIASGFTIITSISTILLVASVFLFIHGRLPQ

RIMGYKFDKVPVSCFHVSEETSHQVALSVVSGWNSAVKGLKSLCKGADCMFFLKVALSL

LILSILGTISLQSLFAIGIPGSFTLFFIYEKREEEIDHVLQDIVSFTWKLKSDISGKIF

SSAKDR 

>Sl 3βHSD-1 

MLIRYEMFQVRIADLGTAIKLEPDEEEGTVGKAMRSGRAKYVSMDLRDKSQVLKACEGA

EVVFHMAAPDSSVNNHQLHHSVNVLGTKNIIDACVELKVKRLIYTSSPSVVFDGVHGIT

NGDESLPYPSKHNDFYSATKAEGEALVIKSNDTKGLLTCCIRPSSIFGPGDRLLVPSLV

AAARAGKSKFIIGDGNNMYDFTYVENVAHAHVCAERALASGGAVAEKASGQAYFVTNME

PIKFWDFVALILEGLGYGRPRIKIPASVMMPIAYLVELTYKLLAAYGMKVPQLTPSRIR

LLSRSRTFSCSKANDRLGYTPIIPLQEGLRRTIESYPHLRAEQRLKKEGPSKASLFLGS

GRVADTLLWRNKKQTLMAALVLAAIYFNFIASGSTIITSISTILLVASVFLFIHGRLPQ

RIMGYKFDKVPVSSFHVSEETSHQFALSVVSGWNSAVKGLKSLCKGADCMFFLKVALSL

LILSILGTISLQSLFAIGIPGAFTLFYIYEKKEEEIDHVLQDIVLFTWKLKSDISGKIF

SSTKKDR 

>C. albicans 

MSESLQSVLIIGGSGFLGLHLIEQFYRHCPNVAITVFDVRPLPEKLSKYFTFDPSKIQF

FKGDLTSDKDVSDAINQSKCDVIVHSASPMHGLPQEIYEKVNVQGTKNLLSVAQKLHVK

ALVYTSSAGVIFNGQDVINADETWPYPEVHMDGYNETKAAAEEAVMKANDNDQLRTVCL

RPAGIFGPGDRQLVPGLRASAKLGQSKYQLGDNNNLFDWTYVGNVADAHVLAAQKILDK

STRDDISGQTFFITNDSPTYFWTLARTVWKNDGYIDKYYIKLPYPVALTLGYISEFVAK

NILKKEPGITPFRVKVVCAIRYHNIAKAKKLLGYKPEVDLETGINYTLDWMNEDL 

>S. cerevisiae 

MSKIDSVLIIGGSGFLGLHLIQQFFDINPKPDIHIFDVRDLPEKLSKQFTFNVDDIKFH

KGDLTSPDDMENAINESKANVVVHCASPMHGQNPDIYDIVNVKGTRNVIDMCKKCGVNI

LVYTSSAGVIFNGQDVHNADETWPIPEVPMDAYNETKAIAEDMVLKANDPSSDFYTVAL

RPAGIFGPGDRQLVPGLRQVAKLGQSKFQIGDNNNLFDWTYAGNVADAHVLAAQKLLDP

KTRTAVSGETFFITNDTPTYFWALARTVWKADGHIDKHVIVLKRPVAICAGYLSEWVSK

MLGKEPGLTPFRVKIVCAYRYHNIAKAKKLLGYTPRVGIEEGINKTLAWMDEGL 

>H. sapiens 

MEPAVSEPMRDQVARTHLTEDTPKVNADIEKVNQNQAKRCTVIGGSGFLGQHMVEQLLA

RGYAVNVFDIQQGFDNPQVRFFLGDLCSRQDLYPALKGVNTVFHCASPPPSSNNKELFY

RVNYIGTKNVIETCKEAGVQKLILTSSASVIFEGVDIKNGTEDLPYAMKPIDYYTETKI

LQERAVLGANDPEKNFLTTAIRPHGIFGPRDPQLVPILIEAARNGKMKFVIGNGKNLVD

FTFVENVVHGHILAAEQLSRDSTLGGKAFHITNDEPIPFWTFLSRILTGLNYEAPKYHI



PYWVAYYLALLLSLLVMVISPVIQLQPTFTPMRVALAGTFHYYSCERAKKAMGYQPLVT

MDDAMERTVQSFRHLRRVK 

 

 

 


