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Figure S1 

 



Figure S2 

 

 

 

 

 

 

 



S1. List of genes and their amino acid sequences found in H. scabra involved in the steroidogenesis pathway. P; Partial sequence, 

F; Full-length sequence.  

 

 



 

 



 

 



 

 

 



 



 

 

 

 

 

 

 



S2. List of amino acid sequences and their accession number for gene characterization and phylogenetic tree analysis. 

StAR  
 

>Hsc_StAR [Holothuria scabra] 
MADTEQKVEETPAAEEPKKPAEEEKPVENGEKTEEAVADGDAKTEEAKEEGGEAKEEAVENHENGKEGEEEEEEETPAPSLEAPTENPF

TDEDVQQLLDMESGEEGWDKVKEKKGVLVYRKAEKNSSPLIKGVLEYSGIPTEKILEFYTDFEVRRKWNKKTINIEVLDEKDDFKIIHS

IFKMPTGCDNRDAVQCTMVRSEEDGSRHVILYKSCNHPSKPPKKSFPIRADVQLMGAVIRPKEGEEGVTTVTFINQVNLKGWMPKAFVN

KVTVGFPVALYDDLTLYWKKITEPPKSPEKKDKKNKEKNGEENGEAGEEEKNDEKKEEEEEENKEADVETEKKDEGAAAEGAAEAAGEG

APVGEGDGGKLDTADIPAADEEEAK 

 

>Hsa_StAR [Homo sapiens; AAB88174.1] 
MLLATFKLCAGSSYRHMRNMKGLRQQAVMAISQELNRRALGGPTPSTWINQVRRRSSLLGSRLEETLYSDQELAYLQQGEEAMQKALGI

LSNQEGWKKESQQDNGDKVMSKVVPDVGKVFRLEVVVDQPMERLYEELVERMEAMGEWNPNVKEIKVLQKIGKDTFITHELAAEAAGNL

VGPRDFVSVRCAKRRGSTCVLAGMATDFGNMPEQKGVIRAEHGPTCMVLHPLAGSPSKTKLTWLLSIDLKGWLPKSIINQVLSQTQVDF

ANHLRKRLESHPASEARC 

 

>Rno_StAR [Rattus norvegicus; AAU84904.1] 
MFLATFKLCAGSSYRHMRNMKGLRHQAVLAIGQELNRRALGDPSPGWMGQVRRRSSLLGSQLEATLYSDQELSYIQQGEEAMQKALGIL

NNQEGWKKESQQENGDEVLSKVVPGVGKVFRLEVLLDQPMDRLYEELVDRMEAMGEWNPNVKEIKVLKKIGKDTVITHELRAAAAGNLV

GPRDFVSVRCTKRRGSTCVLAGMATHFGEMPEQSGVIRAEHGPTCMVLHPLAGSPSKTKLTWLLSIDLKGWLPKTIINQVLSQTQIEFA

SHLRKRLESSPASEAQC 

 

>Atr_StAR [Acipenser transmontanus; ACI23577.1] 
MLPATFKLCAGISYRHLRNMTGLQKTAVVAINHELKRFAGPGPSNWISQVRRKSSLLSSRIEEKPYSEVEMSYLKQGEEALQKSISILS

DQDNWKTEIVAANGDKVLSKVLPDIGKVFKLEVVLDQYPDRLYGELVDNMEQMGDWNPNVKQVKILQRIGQDTMVTHEMAAETAGNIVG

PRDFVSVRCAKRRGSTCFLAGMSTRYTGMPEQKGFIRAENGPTCIVLRPNAEDPTKTKFTWLLSIDLKGWLPKTIINQVLSQTQMDFAQ

HLRDRMETIALPC 

 

>Xla_StAR [Xenopus laevis; AAG28595.1] 
RPGRLLPATFKLCAGISYRHLRNMTGLRRTAAVALTHELEKLALVGPGPGKWINQIRRKSILLSSRLEEKTLNDVEMSYIKQGEEALKK

SLNILGDQDGWKTEIVMENGDKVLSKVLPDIGKVFKLEAVVEKPLDNVYGELVDNMEKMGEWNPNVKEVKILQKIGKDTVITHEKAAET

PGNIVGARDFVSVRCSKRRGSTCILAGMSTRFGGMPEQKGFVRGENGPTCMVLRPLAEDVSKTKLTWLLSIDLKGWLPKSIINQVLSQT

QVDFAKHLRSRMASSSTALSLC 

 



>Dre_StAR [Danio rerio; AAG28593.1] 
MLPATFKLCAGISYRHMRNMTGLRKNAMIAIHHELNKLSGPGASTWINHIRRRSSLLSSPIAEETYSEADQCYVQQGQEALQKSISILE

DQDGWQTEIESINGEKVMSKVLPGIGKVFKLEVTLEQQTGDLYDELVDNMEQMGEWNPNVKQVKILQKIGQETMITHEISAETPGNVVG

PRDFVNVRHAKRRGSTCFLAGMSTQHPGMPEQKGFVRAENGPTCIVMRPSADDPNKTKFTWLLSLDLKGWIPKTVINRVLSQTQVDFVN

HLRDRMASGGGIDAAIAC 

 

>Sko_StAR [Saccoglossus kowalevskii; XP_002740722.1] 
MSDETQTAVVTEPKPEENTEAPPKEDKPADEAKVSDATKKDAVAAAPVLVAPTESPFGEDDFEHILQIEASEGAENGWESAKKSDAVKI

FRKKDKNSEINLIKSYLTLPGIPADKAMELLTNYEERKKWDKGHKIDVLDEKSDFCILYSVFKMPAACTGRDFVIASTKRSDEDNKRHI

ILYKDCVHPDKPPNNSLIRGETIVNGFIVRQDENDEKSSRLTVLQQLEMKGWIPKFLLNRLTLARPIGIRDDLNAYWKEINKPKENGPT

DKKEEKKEEGEAEKTEDKEEEPKEENTEEKKE 

 

>Apl_StAR [Acanthaster planci; XP_022091858.1] 
MSETEQKPQTEEQPQEGDAPAEATEDQPAKEEQTEGTGEVGADGEAAKEEGGAEQAASAEKEESKPAVAAQEASPPSLEAPQENPFSED

DLEQILQLEASEGEDKGWEKSKKIKGVTVFKKPEKNGVPLIKAYMEFSGIPCDKVLEFFTDAELRKKWSRKTPNYEILEERDDFKIVYT

VIKMPMACDDRDIVQCMQVRSDEEQKRHVILYKSCNHPNKPPGKGPIRADVGIMGLVIRPKDGDETSTKVTWLSQIGLKGWALKMIVSR

VTVGYPVSLCDDLQQYWKKTTAPKEPEKKEENETPKEEKTDENAEPKQEEGKTEEAAGDAPVENNVAAPVTADDEDIPAADEEEKGEEK

AGEEA 

 

>Spu_StAR [Strongylocentrotus purpuratus; XP_011660912.1] 
MDFTGIPVDKVLEFFTDPEQRRKWNKKSPTFEVLEEKEDFKVVYTVFKMPTACDDRDVVQCCVVRSDEEPIRHTILYKSCNHPSKPPTS

KGHIRADVGVMGIVIRPKEGDEVATHVTWVGQVNLKGWMPKMMVNKVTVGYPVSLYDDINTYWKKLTGQDKKEKKDGKAEGEEENKEEE

GEAKPDEEVPAENGEAEPEKAEEKAEEKAEETNAEEKKEEAASEDKPASDEKPAEEGAATETAE 

 

>Aja_StAR [Apostichopus japonicas; PIK39463.1] 
MPTGCDNRDAVQCTMVRSEEDGSRHVILYKSCNHPNKPPKKSFPIRADVQLMGAIIRPKEGEEGVTTVTFVNQVNLKGWMPKAFVNKIT

VGFPVALYDDLTLYWKKITEPPKSPEKKEKKNKEKNGEENGEAAEEEKKEDKKEDGGEDEENKDADVKTEKKEEADEKPAEGATEEAAA

AAEGAPVGEGDGGKLDTADIPAADEEEAK 

 

>Pva_StAR [Penaeus vannamei; XP_027225582.1] 
MNRLGQLPSLGTSGSINATPADFLLANYVSGMQINGRMSTVRRFFCLFVTFDLLFTCLFWIICILINGENLVKALEEEVEHYSIKTSIF

DIVMTAAIRFTVLLLFYALLHINHWWLVALTTAGSCAFLIAKTLLYTWQTENSRPFEVMLVLISFLIAWAEAWFIDFRVLPQEARARSI

LEAAAGSSEHMENDPLLPQLERVRDYLSHYTETVGDFYSPMESPLGSDDDDDGFTRTDYRKLSPEEKQMQASGYDALQKAWETVNSPGW

KVEKETSHGDTVSSKVGPKGSKIYKLVGMVEVEPKTLFNEMLFNFENIPTWNKAITLGRVVQTIDSCTDVVYQVAAEGPGGVVSARDFV



NVRHWKKIGDCWVSANVSVVHKDEPPQKSIVRGENGPGCWVFSPVAGAPKKCSFQWLLDTDLKGWIPQYVIDQALTFAMTDFLQCLRNY

APHISASKCERYSAR 

 

>Pmo_StAR [Penaeus monodon; ALO17561.1] 
MNRLGHLPSLGASGSINATPADFLLANYVSGMQINGRMSTVRRFFCLFVTFDLLFTCLFWIICILINGENLVKALEEEVEHYSIKTSIF

DIVMTAAVRFTVLLLFYALLHINHWWLVALTTAGSCAFLIAKTLLYTWQTENSRPFEVMLVLISFLIAWAEAWFIDFRVLPQEARARSI

LEAAAGSSEHMENDPLLPQLERVRDYLSHYTETIGDFYSPMESPLGSDDDDDGFTRTDYRKLSPEEKQMQASGYEALQKAWETVNSPGW

KVEKETSHGDTVSSKVGPKGSKIYKLVGTVEVDPKTLFNEMLFNFENIPTWNKAITLGRVVQTIDSCTDVVYQVAAEGPGGVVSARDFV

NVRHWKKIGDSWVSANISVVHKDEPPQKSIVRGENGPGCWVFSPVEGALKKCSFQWLLDTDLKGWIPQYVIDQALTFAMTDFLQCLRNH

APYIAASKSERYSAR 

 

>Dpu_StAR [Daphnia pulex; EFX88733.1] 
MSKESRNRSDQAREVAEIFISNSADHSSQSLTRHHTINTMPNYIHESYYHNEDYLRETLSAGSPRDGRISAVRRFFCLFVTFDFLFTTL

MWIICLVISGENIQQMLIDQIVHYTIHGSLFDIVMASAGRFVILLLFYALLCINHWWVIAITTAGSCGFLIIKVFFFEWAKATNYTLDV

FLVLSSFVLSWGEAWFLDFRVLPQESLARDFFRAISSDDERAPLLQNQAPSVRSHNLDDFYSPIDSPQGMYSLFFPDEELARKAKEAYE

EALSTINSDGWKVEKQTPEGDVVHSKFIRRNHKIFRLTGTVEIPPKLLFDELDRNIENVPSWNPTLIECRNLKTVNDKVSVSYQLAAEG

GGGIISSRDFINLRYCENREGVYICAGTSVVFPDMPAQKGYVRGENGPGCWVMTPIPNEPNKCVFQWLLDTNLKGWIPQSIIDTALSFA

MCDYIRYVRTFADNLRQEGKF 

 

>Ofu_StAR [Ostrinia furnacalis; XP_028156947.1] 
MGGAGWARGEARVADDSDFQTLKNLLSSENGWTLEYERDGVKVWAEDAAHGALRTVKVVAEFSDVEPDALYDVLHDPEYRSVWDTHMLA

AEDAGHINVNNDVGYYAMSCPAPLKNRDFVLQRSWLDTGDEKMILNHSVFHKDYPPRKGYVRALSLLTGFVVRTRPEGGSWLGYVSRSD

PRGALPAWLVNRVTAQLAPRLVNQLHMAARKYPGWKSLTDLPYHKPWRHPEQVPPYRISLADCVDPDAPPVPEEPKPDTSKGKLEVPQA

KEIESHSVEDLGDISSEFSVEVEEDLSELTLDSTKKKGKFYKLVKSMKNRRKSVQVAKSADNLMEGKPEEKQEKKKGFKFHRRFSLSRG

RED 

 

>Vta_StAR [Vanessa tameamea; XP_026484400.1] 
MGGAGWTREARVADDTDFETLKHLLGSDDGWNLEYEKDGVKVWAEDAAHGALRTVKVVAEFEDVEPDALYDVLHDPEYRSVWDTHMLAA

EDAGHINVNNDVGYYAMSCPAPLKNRDFVLQRSWLDTGDEKMILNHSVFHKDYPPRKGFVRALSLLTGFVVRRRESPGSWLGYVSRSDP

RGALPAWLVNRVTAQLAPRLVNQLHTAARRYPGWKALTDTPYYKPWRHPEQVPPYRINLEDCIDPDAPPPPPEPKPNTSKTKLEVPQVK

ETESHSIEDLGDISSEFSVEVEEFSELSLDPTKKKGKFYKLVKSMKNRRKSVQVAKSADSLVDGKSSEEKHEKRKSFKFHRRFSLSRGR

ED 

 

 

 



>Cgi_StAR [Crassostrea gigas; XP_011434195.2] 
MPIMSINASTSDMRDVSSSRQDKARQAGTALYGSIHNQAVEPRMENESYTYVYGPERISTHRYSPCSTVSSVRRTFCLIALFDLCFCFI

LWVIYTQLTGSETVWEAFEQQVANYQFQTSLFDTVMVAALRFILIELGYALFRLNHWWLIAISTSLTCIFLITKVFLFEFSHDGKAENP

LSYILLLTSFILTWIETWFLDFKVLPTEKKILLRGTHGEANERSGLLGRAEEGGNRVVHDDDKDRYYSPAGSDDEGEDRYRSLPPSRSH

SRKDHEYLKIANETMDMLFELVREGGWITERESQGDMVQSAYIKKLKRKIFKLECTLDISPHELWKDTIDNVNDSPSWNPTLLESKTLL

VVDEKTDISYNIAAEAAGGLVSARDFINLRHWGERDQTFFIAVNKATFPDMPPQKKYVRGESGPCGLVFNRVTGQPNRCKLQWFLNTNL

KGWIPQAVIDQGLTGVLMDYCKYLRQHIQEIKGRSFS 

 

>Mye_StAR [Mizuhopecten yessoensis; XP_021369546.1] 
MSINTNEADMVRTSTNRGHASKTAAQAIYGSLSSSSSVSAANGSVGHIGRTDNRMCGWFPDSGKMSPVRRTFCLFVTFDLILTFILWVI

YTQLIGDSSVWEAFTKQLAGFTIYSSLFDTVMLAAMRFSFLLLGYALFRLDHWWVIALTTFLTCGYLLAKSFLFDFKENNNNPLSYVVL

IISFVLAWAETWFLDFKVIPVEKKHRDRVNRDHHYASERSRLIGDSEQGVMSGEDNEYYSPLVTPDGSDDEGEHRGGFQTPRRGHSRQE

QDFVKQARETMDITLEMLNLEDGWKYQAGNDLEQGVVHSMFFKQYNRKVFRLQAIMNLEPKRIWEELAYGTNSSPQWNPTLTECRTLET

IDDNTEISYSIAAEAAGGLVTSRDFVNVRCWGVRDGVFLSCASGTTYPDMPPQKKYVRGENGPGGLILKAMKDDPNKCELTWFLNSSLK

GWIPQSAVEQGLSGFLLDYLKYLSQRLEEIRNQEGS 

 

>Aca_StAR [Aplysia californica; XP_005099198.1] 
MPAAPIMSINSDVSPLPASSSAREEQAKVAGHVIYNSVHGAADNTRIPPPVSAPVLPSFSDPDMGGPSGPAPLTASLAADPMSEGRMSS

VRRTFCLFVLFDLILMFILWVIYAQLIGDTGYKAFEKEVQNYTFASSLFDSVMLSAVRFTFLLLAYALYRSGHWWMVAFTTALTCGVLI

AKIFLFDFEGSKSNNNPLSYCIIIISFVLAWVETWFLDFKVLPHEKKLMSRLAASTGRGYGSTYTSQGYRTFSNDDMQSVITEDNQFYS

PLDSPEGSDTESDVKESRGAVGGAVAARGLSRQENDYVRLARHSWEVLWTYITSPESDWKSESGSSIEAGVVHSKKVKGVGKVFRLTTL

IEWSPKATYEAVNFQPETQPQWNSALKESQVLQMVDDNTDILYNIAAEVAGGVITSRDFVSLRTWGQREGMYISAGMGVNHPDKPPQKA

YVRGKNGVGGWVYKPVEGEPNKCLFLWFMNTDIGGWFPQRLIDVNMAKVLMDFNRDLQAHVRELKSSRSEP 

 

>Ovu_StAR [Octopus vulgaris; XP_029633644.1] 
MSIERSIHGLVKQKKQPEEASTTVYARAISEHSATSMSNFATTSVEAEVGAEGPDGKMSPVRRTFCLIATFDIIFTVVIWIIYTQILSA

SKTDSYKNEVLNYDIHYSMFDIVMSAAVRFVLLILAYALFRIRHWWMVAIATFLTCTFLIAKCLVFDFNYASNSLTYALLLVSFVICWI

ETWFLDFKVLPQEKRYLLRTLIPAVSERTPLLRGNNPENPDAISTTDEFHSPIDSPASSDEEPMEGTNKYSQAVNRQTLIDKTPMDLSY

LKLGKESWEQVYSLYKSESNWVFQCGKDATEGCVLSKKSHVGNKIFFLQAVLNISAKELWEDLVFRTEDLSTWNPTILDSKLIKPLSEN

CDISYYVAAPGAKGLVKSRDFVVVRKWGKRKGLYFSTGMSVKFPNIPPVDKCVRGENGAGGYLVEPLSTEPNKCKFYWFCNTNLKGMLP

QKLVDSALGGMQLDYLKHLRHHVEQLRQYKV 

 

 

 

 



CYP10/CYP11 
 

>Hsc_CYP10 [Holothuria scabra] 
THVHIIEPYDVRELIRLEGVTPRRITLDPLVAYRKLRKRNIGTSNLQGEEWRRLRQPFNHLMFKPGQINTYIPKVEECTNDFCTLMREL

RTQDGEVPDYMRQVQRWTLETLADIVLNTRIGCVDKYPSKLAERAINSAMHFTTGLGDLMYSFPLYKFGIYTETWKNFATAQDFFFEFV

QPYVQDAMESMKKDDERATKLGSEYFRMERDATFLESLLAMHMDKDLEAISDLLNDLLLGAIDTISSMFAFVVYNLSRNPDCQERVYGE

INRVLPPGTPITPEALQMLPYLKAFVKESTRLFPTVDGTSRILDTDITLSGYNIPANTIIRIHSVAGLMSEYVPEPELFKPERWLRSSD

SSIMASP 

 

>Hsa_CYP11 [Homo sapiens; AAA52162.1] 
MLAKGLPPRSVLVKGYQTFLSAPREGLGRLRVPTGEGAGISTRSPRPFNEIPSPGDNGWLNLYHFWRETGTHKVHLHHVQNFQKYGPIY

REKLGNVESVYVIDPEDVALLFKSEGPNPERFLIPPWVAYHQYYQRPIGVLLKKSAAWKKDRVALNQEVMAPEATKNFLPLLDAVSRDF

VSVLHRRIKKAGSGNYSGDISDDLFRFAFESITNVIFGERQGMLEEVVNPEAQRFIDAIYQMFHTSVPMLNLPPDLFRLFRTKTWKDHV

AAWDVIFSKADIYTQNFYWELRQKGSVHHDYRGMLYRLLGDSKMSFEDIKANVTEMLAGGVDTTSMTLQWHLYEMARNLKVQDMLRAEV

LAARHQAQGDMATMLQLVPLLKASIKETLRLHPISVTLQRYLVNDLVLRDYMIPAKTLVQVAIYALGREPTFFFDPENFDPTRWLSKDK

NITYFRNLGFGWGVRQCLGRRIAELEMTIFLINMLENFRVEIQHLSDVGTTFNLILMPEKPISFTFWPFNQEATQQ 

 

>Mmu_CYP11 [Macaca mulatta; EHH27471.1] 
MLAKGLPPRSVLVKGCQTFLSAPKERLGHLRVPTSEGAGISTRSPRPFNEIPSPGDNGWLNLYHFWRETGTHKVHLHHVQNFQKYGPIY

REKLGNVESVYVIDPEDVALLFKSEGPNPERFLIPPWVAYHQYYQRPIGVLLKKSAAWKKDRVALNQEVMAPETTKNFLPLLDAVSRDF

VSVLHRRIKKAGSGNFSGDISDDLFRFAFESITNVIFGERQGMLEEVVNPEAQRFIDAIYQMFHTSVPMLNLPLDLFRLFRTKTWKDHV

AAWDVIFSKADMYTENFHWELRQKGNVHHDYRGILYRLLGDSKMSFEDIKANVTEMLAGGVDTTSMTLQWHLYEMARNLKVQDMLRAEV

LAARRQAQGDMATMLQLVPLLKASIKETLRLHPISVTLQRYLVNDLVLRGYMIPAKTLVQVAIYALGREPTFFFDPENFDPTRWLSKDK

NITYFRNLGFGWGVRQCLGRRIAELEMTIFLINMLENFRVEIQHLSDVGTTFNLILMPEKPISFTFWPFNQEATQE 

 

>Rno_CYP11 [Rattus norvegicus; NP_058982.1] 
MLAKGLCLRSVLVKSCQPFLSPVWQGPGLATGNGAGISSTNSPRSFNEIPSPGDNGWINLYHFLRENGTHRIHYHHMQNFQKYGPIYRE

KLGNMESVYILDPKDAATLFSCEGPNPERYLVPPWVAYHQYYQRPIGVLFKSSDAWRKDRIVLNQEVMAPDSIKNFVPLLEGVAQDFIK

VLHRRIKQQNSGKFSGDISDDLFRFAFESITSVVFGERLGMLEEIVDPESQRFIDAVYQMFHTSVPMLNMPPDLFRLFRTKTWKDHAAA

WDVIFSKADEYTQNFYWDLRQKRDFSKYPGVLYSLLGGNKLPFKNIQANITEMLAGGVDTTSMTLQWNLYEMAHNLKVQEMLRAEVLAA

RRQAQGDMAKMVQLVPLLKASIKETLRLHPISVTLQRYIVNDLVLRNYKIPAKTLVQVASYAMGRESSFFPNPNKFDPTRWLEKSQNTT

HFRYLGFGWGVRQCLGRRIAELEMTIFLINVLENFRIEVQSIRDVGTKFNLILMPEKPIFFNFQPLKQDLGSTMPRKGDTV 

 

 



>Omy_CYP11 [Oncorhynchus mykiss; AAB25804.1] 
MMVSWSVCRSSLALPACGLPSARHNSSMPVVRQALSPDNSSTVQNFSEIPGLWRNGLANLYSFWKLDGFRNIHRVMVHNFNTFGPIYRE

KIGYYDSVNIIKPEMPAILFKAEGHYPKRLTVEAWTSYRDYRNRKYGVLLKNGEDWRSNRVILNREVISPKVLGNFVPLLDEVGQDFVA

RVHKKIERSGQDKWTTDLSQELFKYALESVGSVLYGERLGLMLDYINPEAQHFIDCISLMFKTTSPMLYIPPAMLRRVGAKIWRDHVEA

WDGIFNQADRCIQNIYRTMRQDTNTHGKYPGVLASLLMLDKLSIEDIKASVTELMAGGVDTTSITLLWTLYELARHPDLQEELRAEVAV

ARQSTQGDMLQMLKMIPLVKGALKETLRLHPVAVSLQRYITEEIVIQNYHIPCGTLVQLGLYAMGRDPDVFPRPEKYLPSRWLRTENQY

FRSLGFGFGPRQCLGRRIAETEMQLFLIHMLENFRVDKQRQVEVHSTFELILLPEKPILLTLKPLKSGQ 

 

>Bfl_CYP10 [Branchiostoma floridae; XP_002596632.1] 
KTYGKIYREKLGPGREMVFVCDPRDIGTVFRSDGRLPQRPPVNSLATYRKMRKKPLGLGNLMGEDWHRVRSSVNKEMMRPKSVGAYATM

QDDVSREMAEQIQTVVRKGDSGGQVDNFMNLMHKWGLESLSLVILGKRLDCLTLDQLAEDSDAQRMISAVLEFFLYFGKLEMSLPLYKY

FNTPAWKRFVRALDTMNRYAICPIQERILTELSKLEEPPQETDFLSNLLSQKDMTLDEAVMMAIELLTGAFESTANTLAFNLYCLAKNP

AAQQKLYEEILEVVPPGQPIDDRVLNKMSYLRAVFKETSRLYPTIFFNARTLTRDVVLSGYHVPAKTQIIMANNVISTLPEYYPDPEAY

IPERWLRTESSAANVQAFALLPFGYGARMCVGRFLPVKNRSVS 

 

>Bbe_CYP10 [Branchiostoma belcheri; XP_019631487.1] 
MSLLLKVVRRVVQGSWFRAGIISVAPRTTTTTATVRSQSTGEEPEGSVAYESSARPFEEIPGPKGLPLIGTALDYSPFGQFPIKTKLME

SFKERTKTYGNIYREKIGPMDLVVISDPKEIERVFRNEGRYPERRPLVSVQIYREAKKLPAGLANLTGEEWQRVRSSVQKDMMRPKTVG

AYAALQDDVTRDLVDVIRALTGKEESGGQIHNFINYVYRWALEAISVVVLDKRLGSLTLDDLEPGSDAQLMINGVNDFFRAFVKLELAA

FGLHRYISTPTWRRFEKAIDQWHYVAAKLLKEKLARSTTEDGKPAESDTDFLHSLLSREDVTFEEAMMMAVDLLAAGIDTTGNTLMFNL

FCLAKNPEAQEKLYREIVEVVPPGQTIDDKILNRMHYLRAVVKETFRVYPTVGNNLRTLDRDIVLSGYVVPARTVIFMANDVISSLPEY

YPEPEKFKPERWLRDDGASGGIQPFAMLPFGYGPRMCIGRRFAEQELHLGLIRIVQNFHVGWSGEDMKQENRFINAPDRDSFVFRERF 

 

>Sko_CYP10 [Saccoglossus kowalevskii; XP_006825134.1] 
MFSLRQVKLISECARFQQQAMFIASRCAMATSAALDISDDDNIISEEMVVKKFEDIPGPRGLPFIGSLLDYTIGPYQLDKLHLAAIERF

REYGPIFKETIGENTFINIIEASDVETLFRSSGKNPARPPMAPLQYIRELRKRNIGLASLQGEEWARVRKPVQQVMLKPKNVQSYIPIV

DEVTTEFTESIKRLRREDGEVDNYQNEVYKWALECVGTLALGTRLGCMERNIQSGSDTQKMITATLGFFDTMRDLTFSMPLYKFGIYNK

TWKQFEKHHETFYKIAEKHIKKALDKLKRLSREGRLEEESKECSLLSYLLSKKSLSSEEIAMVPVDIMQGGVDTTSHTAIFIMYQLATN

PDAQEKLHQEVDSVLANSQEMTLESLQNIPYLKACVKETHRMMPTIDGTTRIPDKDIVLSGFHIPAKTVVRTHCIAGLMHEYFDEPHVF

KPERWLRVSSEEIDHHLLLPYGGGTRMCIGRRFAEQELHILIAKLIKNFRIEWHHGPMQQLFRLANAPDVPAQFKFVDREQ 

 

>Spu_CYP10 [Strongylocentrotus purpuratus; XP_003727902.1] 
MLPASVGRTSACRMASMAQQILHRHVGTMVTSEHLEDAKPYDEIPGPKGVPFFGSLFDYTGLGPYKLDKLHEATVDRFRNFGPIFKETL

AGVTHVHIIDPTDVRELFRNEGRSPKRTPIDAMVKYRRTRKRHIGMANTEGEEWQRLRKPVQHLLMKPQSVYAYIPIMEECADDFVTLM

KETQDIESQEVPEFNHKMQRWTLESVCAIVFDTRMGCLNTGLDNNPEALDMIVSVSNFFDSLKDLTFSFPFWKFGITTKAWTKFTEAQD



YFFGMSKKYATIALDRMKSAVGTSTQSESEGTFLECLLARRDFDIDSLCDLMNDLMIAAVETTASTLAFNLYCLAKNPEVQERVFQEIN

QAIPPGTKITAQSLQNLPYLKACIKETVRVFPTVDGTNRIPSREIALAGYRIPPDTIVRIHCIAGLMEEYFPSPEKFKPERWLRGDAEC

ENIDPYLILPFGYGSRMCTGRRMAEQDLYIMLIKIVQNFKIEWHHEEDMELIFRLTNVPDRPAQFRFVSRT 

 

>Apl_CYP10 [Acanthaster planci; XP_022096144.1] 
MFSASQSSTMFQLAKAAVGSRPVQLYLCRMTCTSSPANAAQAGVCPMANNQDMTEATADVALASAPQPRTGSVTGPNALSTARPYEEVP

GPKGLPVLGTLLDYTKLGDYSLEKMHEAIVDRFKKYGPIYKENIAGAEAVHILDPKDVADLFRNEGRTPRRIIMEPMAFYRKIRKKNAG

IANLQGEQWRKWRSALQHIMLKPKSVADWIPNMEACANDFIEMMAARRDDKGEVPDYLGQIHKWALESSFSIVFGKRIGCLDPSTDTNP

DAAKLISSTNDFFTGLCNLTFGFPLYKYGIRTKKWSKFANAQDLLYNTAVKYIHQYIEEMNNRDATSPADGQKDIGDEQATVIDYLLRR

GTLEFEDLCTLTNDLLLAAIDTTSNLMAFCLYCLAKNPEVQERLHEEVNRVLPAGTPATAEALQTIPYLKAVVKETTRVFPPVDGTSRY

SNDDIAVRGYRIPANTLVRVHCLSGQMPQYFKEHHKFKPERWIRGHKEFEDIDPFLVLPFGTGSRMCLGRRLAEQEVYLLLARLVQRFT

IEWHHEDLDYLFRLTNVPSRPLELTFNDRA 

 

>Aja_CYP10 [Apostichopus japonicus; PIK42398.1] 
MISDLLNDLLLGAIDTTSSTFSFIIYNLAKNPECQEKVYEEISRVLSPDEPVTPEVLQMLPYLKACVKESARLFPTIDGTSRILDKNIT

LSGYNIPANSIIRIHAVAGMMSEYVPEPEKFQPERWLRAADRSILANPYLTITFGVGFAVAWGNDSLNSKSTRDLSSFCKISASNGTEK

ISLWTLRLPVDQAVQCNQRSLTGHEL 

 

>Dpu_CYP10 [Daphnia pulex; EFX79019.1] 
MKDPRISKIIDPTCETDNVKTFEEVPGLRVLPIIGTTWGFFPHIGDGIPISRMLELQKLRFKQFGYIWRDIVPGRPPIVYTADPEDVEK

LFKTEGKHPVRPGMETIKAYRAQRIQDFSSAGILLSSGEEWWNTRSKAQHTFLKPKNVTHYITELSEIADDFVNRIRLIRPENNEMTPD

FLNEMYRWALETVGVVGLNTRLGCLQQDLAPDSEAQKMIDAANFSFSAINELEHKFPFWKFFVTPMLRKLYDAQDFFTETTIKYINQTV

EALKGSSFDSYLSIIEQLLVNGMDPSDVTTMVIDMLMAGVDTSANTSAFLIYYLAKNPDKQEKLREEIFSVIGPKGSPITSNALNNLPY

LKACIKESFRLMPAANANARITDKDLVLSGYSIPKGSLVVALHQLMSHLDENFPDAQKFIPERWIKGDAQESKTHHPYVVMPFGSGTRM

CIGRKLAELEIDQLIIKLLQNFKIEYHHEDMSCFMRVTNMPDQPLLFKFIDL 

 

>Dma_CYP10 [Daphnia magna; KZS08529.1] 
MSKRMSATEFDNAKPFDQVPGLRVLPIIGTTWGMFPHIGDGIPISRMLELQKLRFKQFGYIWRDIVPGRPPIVYTARPEDVEKLFKTEG

KHPVRPGMDTIKAYRAQRIKDFTSAGILLSSGDAWWQTRSKTQQTFLKPKNATHYIPVLNDIAEDFIDRIRLIRPENNEMKPDFINDMY

RWALESVGVVGLNTRLGCLRPDLAPDSEAQKLINAANFSFDAINDLEHNFPFWKFFVTPMLQKLYDAQDFLTDTTIKYISQTVEALKGS

SFDSYLSILEQLLVRGMEPSDVVTMVIDMLMAGVDTSANTSAFLLYYLARNPEKQEKLRQEILSVVGPKGSTATASALNSLPYLKACIK

ESFRLMPAANANARITDKDLVLSGYIIPKGTLVAALHQLMGRLDENFPEAEKFIPERWIKGDLQESHHHPYVTLPFGCGTRMCIGRKIA

ELEIQQLTIKMLQNFKVEYDHEDMSCFMRMTNMPDKPLLFKFIDL 

 

 



>Lgi_CYP10 [Lottia gigantea; XP_009056782.1] 
MSSLIPKTFAKIAVTALPEIATKRVVSTSVAHKQSARVIEVDPLTLGTCPFRSTFEKVESIVNPIEPKVEPQELTKETGIKSFEHVPGP

KGLPILGSLLDYFKKDGLRFDKMFEAFKVRSIEFGPVYKESIGPIDTVVISDPAEYAKVIRADGKFPNRKEMEPMAFYREQKGIGLGLV

NSQGEEWHRQRSAVIKKMLMLNEVQDFSQPMNVVANDFITHLSSSRDASGEIQQLDKQIFKWAMESIGTFLFEERIGCLNEKPTELAQE

FIDTLQKYFRLMQQLMYNLPMYKVFRTKKWQEFEKLSDRIMEVGREFVDKKIEKLQNADPSTSQEKGAFLTHLISQKSLSTSDVTSNAV

DLLSAAVETTSNASLWCLYNLATNPEAQQTMFNEINTVLPNKEDVTPQALSKLPYVKAVLKETFRKYPITYATSRFLPENLEVGGYNIP

AGTHVQANLYGMYSDAKIFPEPEKFKPERWLRESKMDSQTKSLSNLIWGHGARMCIGRRFAEQEMHIMLTKIIQNFKLEYHHEPVEPTL

NTVMTPDRPVQIKFVPRS 

 

>Cvi_CYP10 [Crassostrea virginica; XP_022312941.1] 
MAPIQKPQELTNLSQTSSVKPFDSIPGPKGLPVIGTLFDYMKKDGFRFNKLFEAYRQRAQVFGPIFKENIANISTVVITDPTEYNKVVR

ADGKYPKRHQMEPWYHYREQRNRGQGLVDLEGSEWHRVRTVVSKKMLKLKDVQDYCTDMDEVSQDFTTHLSSLRNQHNEIVGIEKELFK

WSMESIGTFLFNSRIGCLRPXPPQETKDFVDHLQGFFKLMQPLMYNIPLYKVFPTKIWXQYVTHADNIFNIGRSLVDKEALRLEQNPPA

EGEKSSFIQYMMSQKSLTENEALSTVVDMLISATETTSSGTLWALYNLAXNPEVQEKLYEDTKRVLPNKETITPEKLSELQYVKAVMKE

TFRLYPITFATTRYLAEDTEVAGYTIPAGTHVQGNLFGMFRDSKLFPEPETFKPERWLKGSQMNQEIKALSNLVWGHGARMCIGRRFAE

QEMHILLTKIVQNFRLEYNHPRWAVLNTVMTPDRPLQISFIPRN 

 

>Mye_CYP10 [Mizuhopecten yessoensis; XP_021376627.1] 
MASTTTKALTKLVKINTPIKRVVSTSTSSRQGAQVLAVGADIAGTCPFRSTFETIDNMMSRPQQTAAIQVETPVIENKVQNYDAIPGPK

GLPLIGTLFDYLKKDGLRFNKMFEAYRTRALEFGPIYKEKIATISTVIISDPDEYSKVIRDEGKYPMRREMEPMAYYRSKNGIGLGLVN

AQGEEWHKYRTVVSKKMLKMKEVLDYCGSMDTVAEDFVQHLKDRSTTKHEVPVLEKEIFKWAMESIGTFLFEERIGCFGSPTPTQAQSF

IDNLQGFFKLMQPLMYNIPLYKVMPTKMWKQYEAYADNVMKIGRSFVDKKAKALEGVVPKENEKVSFLTYLMSQESLTPDDALSTAVDL

LVGATETTSNGSLWVMYCLAKNPTVQEKLFQEIQNVLPYKEAITPETLNKLPYIKAVIKETFRLYPITFATSRFVQKDIEVGGYNLPAG

THVQANLYGMFRDPEYFPDPEEFRPERWLREANMESNIKALSNLVWGHGARMCIGRRFAEQEMHIMLSKMVQNFKIEYHHEDIEPVLNT

VMTPDRPLKLSFVPRESECL 

 

>Ovu_CYP10 [Octopus vulgaris; XP_029640276.1] 
MATFRRLTQQTYKKTVFYSNMRNISTSATGQQRVAELDDTFITECPMRKTLNVLKTYASEERASSNLIGRPFEEIPGPKGLPILGTLLD

YFKKDGLSFTKMFEAYNKRALEYGPIFREQITTVKTVVISDLDEYSKVIKAEGRFPNRREMEPMMYHRYQRGIDLGLINSQGEEWHKYR

SVLSRKLLLSKEIQQHCSAMDAVANDFITRLDLLQQSENGEVHNLEHEIFKWSMESVGTVLFEERIGCLDPEPPKLALDFIANLVGYFK

LMQPLMYNAPIYKVFPTKQWNQFVSFADNVMNIGKTFVERKLNKLQKEIEDGNVNSEETSKFLSYLLTQKSLSLCEATSSAVDLLSGAV

ETTSNSIVWVLYCLAKNPQVQEEIYKEVCKIVGPGEELTPAKLTSIPLVKACLKEALRIYPITFATSRVTNKDIEVCGYHIPAGTHVQC

NVYGLGRNSDVFPQPLEFRPKRWIGNRSDNNGKALYNLTWGHGPRMCIGRRIAEQEIFILLTKIIQNFRLEYHHEDVQPVLNTVMTPDR

PLLLKFVPRDPENQ 

 



>Cgi_CYP10 [Crassostrea gigas; XP_011439055.2] 
MYRSQKRVVSLSSSSPQTIVTNVAPIACPLQGGQDSLDKSFEQNKDQQPLTPSVKAFDNIPGPKGLPIVGTLLDYMKKDGLPFNKLYKV

YRQRSLQYGPVFKEKLANFTTVVISDPAEYNKVVRAEGKYPLRRDVEPWFLYREKRKMGQGLVNSHGPEWHKYRSAASKKMLKMKEVSE

YCKSMDEVADDFIVHISCIRNQQGEVIGIEKECFKWAMESMGTFLFESRLGIFSSNPPHEAQIFIENLQGLFRLMQVLMYSLPIYKIFP

TKDWRQYVNYCDNVFRIGKSYVNKKAAQIRENPAKEGERTPFIEYMMNQESLTEQEALSTCVDLLVGATETTSSGILWALYCLAKNPVA

QEKLYKEIKLVLPNNEAITPEKLSKLQYVKAVVKETFRLYPLTFTTSRYLEEDLEIGGYNLPAGTHVQANMYAMFRNSQYYSEPEVFKP

ERWLKDSGMDNNLKAMSNLVWGHGARMCIGRRFAEQEMYILLTKIVQNYKVEYHHGSVEPLLNMVMSPDRPLQFSFIPRE 

 

>Cte_CYP10 [Capitella teleta; ELT96518.1] 
MKGGQVVRKEKKLKPFKDIPGPKGLPVIGTLLEFTKKDGLKFNKMFEVMTSRSKEFGPVYKERIGMIESVIVSDPHEYAKVIQVDGKHP

HRIELFPMVHYRQKKKMALGTVNAQGEEWYRGRMVLSKVMLKPKEVQDYVIAQSDVGNDFIRHMKSIVSSDGQLISFEREIFKWALESI

CVVLFEERIGCFPNPPTEKAQEFITNLIGFFKYMQPLMYNFPMYKIYPTKTWRQYEKHGDIVVGIGLDMVRKVKKESKSEFLTYLLAQK

SLSPVEANSHAVDLMMGAVETTANSMMWMLYCLSNFPDAQRKLQEEIDKIVPQDERITPEVLSKMKYTKACLKETFRLFPITFATSRMI

HEEIELGGYHIPKGTHCQANLWGMGRDPDYFSDPLTFKPERWLRDIQTLEHHNPHAVLPFGHGARMCIGLRFAEQEIYIAVAKLMKHFT

VKHEGELLPVLNTVMTPDRPVNFRFLLRTKPALSGLGDTKKPIAVELK 

 

CYP17 

 

>Hsc_CYP17 [Holothuria scabra] 
TPTWKLHRKLTYSAFRNLATGNNDRFERLVFTMTARVAKILESKGDEEFDPKRIVSLAVYNFIAQMVFGKQYELDDPELLEWQKLSEEG

IEVVGNGLLADFFPIFSYIPTPGMRGLKDLVVRYYKLIDKELDRHKAYYNPRDEPKDFIEMLYHARQTMIDEGEEGIDQISESHIRQTV

MDIFSAGTDTSIFTMHWAIACMVDFPEVQEKVQKEIDEVIGRDRNPRMNDRGSVPYTECALYEVFRFSSIAPIALPHATTTDVTFRGYH

IPKGTWVLPNIYSMHFDKKLWGDPENFRPEHFMDETGSVRQHPEGFLPFSTGRRVCLGESVAKAELFLIFTWLFQNFTFRKPAGKEEVM

YARVDKSELNPILKSYDIIVSKR 

 

>Hsa_CYP17 [Homo sapiens; NP_000093.1] 
MWELVALLLLTLAYLFWPKRRCPGAKYPKSLLSLPLVGSLPFLPRHGHMHNNFFKLQKKYGPIYSVRMGTKTTVIVGHHQLAKEVLIKK

GKDFSGRPQMATLDIASNNRKGIAFADSGAHWQLHRRLAMATFALFKDGDQKLEKIICQEISTLCDMLATHNGQSIDISFPVFVAVTNV

ISLICFNTSYKNGDPELNVIQNYNEGIIDNLSKDSLVDLVPWLKIFPNKTLEKLKSHVKIRNDLLNKILENYKEKFRSDSITNMLDTLM

QAKMNSDNGNAGPDQDSELLSDNHILTTIGDIFGAGVETTTSVVKWTLAFLLHNPQVKKKLYEEIDQNVGFSRTPTISDRNRLLLLEAT

IREVLRLRPVAPMLIPHKANVDSSIGEFAVDKGTEVIINLWALHHNEKEWHQPDQFMPERFLNPAGTQLISPSVSYLPFGAGPRSCIGE

ILARQELFLIMAWLLQRFDLEVPDDGQLPSLEGIPKVVFLIDSFKVKIKVRQAWREAQAEGST 

 

 

 



>Rno_CYP17 [Rattus norvegicus; NP_036885.1] 
MWELVGLLLLILAYFFWVKSKTPGAKLPRSLPSLPLVGSLPFLPRRGHMHVNFFKLQEKYGPIYSLRLGTTTTVIIGHYQLAREVLIKK

GKEFSGRPQMVTQSLLSDQGKGVAFADAGSSWHLHRKLVFSTFSLFKDGQKLEKLICQEAKSLCDMMLAHDKESIDLSTPIFMSVTNII

CAICFNISYEKNDPKLTAIKTFTEGIVDATGDRNLVDIFPWLTIFPNKGLEVIKGYAKVRNEVLTGIFEKCREKFDSQSISSLTDILIQ

AKMNSDNNNSCEGRDPDVFSDRHILATVGDIFGAGIETTTTVLKWILAFLVHNPEVKKKIQKEIDQYVGFSRTPTFNDRSHLLMLEATI

REVLRIRPVAPMLIPHKANVDSSIGEFTVPKDTHVVVNLWALHHDENEWDQPDQFMPERFLDPTGSHLITPTQSYLPFGAGPRSCIGEA

LARQELFVFTALLLQRFDLDVSDDKQLPRLEGDPKVVFLIDPFKVKITVRQAWMDAQAEVST 

 

>Ssc_CYP17 [Sus scrofa; NP_999593.1] 
MWVLLVFFLLTLTYLFWPKTKGSGAKYPRSLPVLPVVGSLPFLPRRGHQHMNFFKLQDKYGPIFSFRLGSKTTVVIGDHQLAKEVLLKK

GKEFSGRPRVMTLDILSDNQKGIAFADHGTSWQLHRKLALSTFSLFKGGNLKLENIINQEIKVLCDFLATRNGESIDLAQPLSLAMTNI

VSFICFNFSFKKGDPALQAIVNFNDGILDAVGKEILYDMFPGIRILPSQTLENMKQCVRMRNELLREILENRKENYSRNSITNLLDIMI

QAKTNAESNTGGPDHNLKLLSDRHMLATVADIFGAGVETSASVVKWIVAFLLHYPLLRKKIQDAIDQNIGFNRAPSISDRNQLVLLEAT

IREVLRFRPVSPTLIPHRAIIDSSIGEFTIDKDTDVVVNLWALHHNEKEWLRPDLFMPERFLDPTGTQLISPSLSYLPFGAGPRSCVGE

MLARQELFLFTAGLLQRFDLELPDDGQLPCLVGNPSLVLQIDPFKVKIKERQAWKEAHTEGSTS 

 

>Xla_CYP17 [Xenopus laevis; AAG42003.1] 
MISYVAGALLLAFGLALISVWKFAGGKHRGAKYPNSLPCLPFIGSLLHIGNHLPPHILFCKLQEKYGSLYSFRMGSHYIVIVNHHEHAK

EVLLKKGKTFGGRPRAVTTDILTRNAKDIAFANYSPSWKFHRKVVHAALSMFGEGTVAIEKIISREATSLCQSLISFQDNPLDMAPELT

RAVTNVVCALCFNTRYKRCDPEFEEMLAYSKGIVDTVAKDSLVDIFPWLQIFPNKDLDILKRSVAIRDKLLQKKLKEHKEAFCNEEVND

LLDALLKAKLSMENNNSNISQEVGLTDDHLLMTVGDIFVAGVETTTTVLKWTMAYLLHYPEVQTKIQEELDFKVGFGRHPVLSDRRILP

YLDATISEVLRIRPVAPLLIPHVALQESSIAEYTIPQDARVVINLWSLHHDPNEWENPEEFNPERFLDENGNHVYSPSQSYLPFGAGIR

VCLGEALAKMEVFLFLSWILQRFTLELPAGDSLPDLDGKFGVVLQVKKFRVTTKLREAWKNIDLTT 

 

>Dre_CYP17 [Danio rerio; NP_997971.2] 
MAEALILPWLLCLSLFSAVTLAALYLKQKMNGFVPAGNRSPPSLPSLPIIGSLMSLVSDSPPHIFFQDLQKKYGDLYSLMMGSHKLLIV

NNHHHAKEILIKKGKIFAGRPRTVTTDLLTRDGKDIAFADYSSTWKFHRKMVHGALCMFGEGSVSIEKIICREASSMCEVLTESQNSAV

DLGPELTRAVTNVVCALCFNSSYKRGDAEFESMLQYSQGIVDTVAKDSLVDIFPWLQIFPNKDLRILRQCISIRDKLLQKKYEEHKVTY

SDNVQRDLLDALLRAKRSSENNNSSTRDVGLTEDHVLMTVGDIFGAGVETTTTVLKWSIAYLVHNPQVQRKIQEELDSKIGKERHPQLS

DRGNLPYLEATIREVLRIRPVSPLLIPHVALQDSSVGEYTVQKGTRVVINLWSLHHDEKEWKNPELFDPGRFLNEEGDGLCCPSGSYLP

FGAGVRVCLGEALAKMELFLFLAWILQRFTLEMPTGQPLPDLQGKFGVVLQPKKFKVVAKVRADWEKSPLMQHC 

 

>Bbe_CYP17 [Branchiostoma belcheri; BAF61104.1] 
MWLMTITVGVVTLVLVTWLRDYVRRWRMPPGPFFWPIFGNLSLFAGKFYLTFIDLAKKYGDVFSLKQGMTDVVVLNSLDAIREAFVKKG

VEFAGRPTFVSADIFTEGGKDIAFTDYSPTWKLHRKLFHTAIRGYASGENLQNKVHESLEETIAEFSKMEGQAVDLEDYIYKLVYNVIC



SAAFGVRYNMDDKDFNTLMKVSKDSAEVFGEGILADVFPSLRFLPTPGITAIQKIVRPFLDIMQHHLDQHRETFDPNNLRDITDHMIKA

QKDAEEEGMQDINSLTDTHLRQTIADIFGGGTDTTILTLRWAVLFLSAHPEIQEKVAAELDSVVGRDRLPELSDREATPYTEATIHEVM

RMGSIAPSSLPHTTTVDTTLRGHRIPQGTWIMPNLWAVHHDPDTWGDPDVFRPERFLDENGKPIPKPPALMPFSAGRRACPGEAVGKAD

TFLLLGGLVQNFCFSIPEGEGPPDLTPDEKGGGVTSLPSPYKVVMTCRK 

 

>Bfl_CYP17 [Branchiostoma floridae; XP_002601863.1] 
MWLMTITVGLVTLVLATWLRDYVKRWRMPPGPFFWPIIGNIYFFSGRMYTTCTDLAKKYGDVFSLKMGMTDVVVLNSLDTVKEAFVKKG

VDFAGRPKILSMDIFSEGGKDIAFTDYSPTWKLHRKLFHGAIRGYALGENLQTRVHESLEDTIAEFTKMEGQAVNIEDYIYQLVYNVIC

SAAFGVRYTMDDEEFNTLMKINKDTEEIVGQGLLADVYPSLRFLPSPTLTNIRKMTKQYVGIMQRHLEEHRETFDPSNLRDITDHMIKA

QKDAEEEGIQDINSLTDTHLRQTISDIFGGGTDTTIFTLRWAILYLAVHPEIQEKVAAELDSVVGRDRLPELSDREATPYTEATILEVM

RMGSIAPLSLPHATTVDTTLRGYQIPKGTWVVPNLWALHRDPDTWGDPDVFRPERFLDENGKPVPKPAALMPFSAGRRACPGEAVGKAD

TFLLLGGLVQNFSFSIPEGEGPPDLTPDDKAGGETLNTPSARTTVSPDVVKHLR 

 

>Sko_CYP17 [Saccoglossus kowalevskii; XP_002730850.1] 
MIWSIHRPSGMPPGPRGFPIIGSMLSLTDNLHLDFLQMAKEYGDIFTIKIGSHQVVIVNSYELIKETLVKKSTDFAGRPQTFTGNVGSE

GFKDIAFSDYSPSWKLHRKIAHQAIRNYASGDKLEDMMRKDAIPLLTQILEDNEGKVIAPRPLLFLTVNNIVAQFCFGQKYTLDDPELK

AFMDLIDEFANVIGKGLVADVIPWAAIFPTSAARKMDKVNNKYLGMIYKKFYEHRQRFDEDNLNDLIDYLLDAQRQAKEENADNINSLT

DTHLVQTVSDIFGAGIDTTTHTMDWSIIFLTRYPDVQAKVAREIHEVIGRDRLPLISDRPNLPYCDAVIHELMRIRTVVPMSVPHKALV

DSSIGGYLIPKNTWVMVNLWAVQMDEKHWDNPQEFRPERFIDKDGSLKAKQDNFIPFSAGRRVCLGESLAKPEIFLMFTSLYQSFAFSQ

VPGKALPSLKGNVASLVLRAPEYEVVVKKRI 

 

>Apl_CYP17 [Acanthaster planci; XP_022111252.1] 
MAILGDFYVNATTVLVAVCTLAAYALYRSTKRPANFPPGPFAVPLLGNVTAFMSNKTAVEVFSDLHKKYGPVYSLKFANRDVIMLNTVE

VVKEALLKKAVEFAGRPAIYSVEIFTEGYKDIVFSNYGPQWRYQRKLGHTALRHFAKKEQLEKLVYSVTPEIAKVLDGLGDKPFAPKYT

IGQIVYNILASMCFGRQYEFNQPELLQWIDLNVEAQKAFGNGLLPDYFPALSFIPTQSEKKVCKIVGAMLDVFYGELKRHREQFDPDNV

RDFFDSLLLTQKQAIEAGEEEADKITDTHIVQTVSDIFGAGTETTIITLHWAVGLMVENPDIQQKVAMEIDEVLGRDRLPSLDDRASLP

YTEATILEIFRYGTVAPTGLPHAVMEDTTLAGYDIPKGTTVMIDILALHNDTKEWNEPEKFKPERFLDDNGQLLSKLPESFLPFSAGRR

VCLGEDFAKKEIFLLFTWLFSRYTFYKVPGKESESVLTLNRVAALTHQPIDEMEVCVKKQY 

 

>Spu_CYP17 [Strongylocentrotus purpuratus; XP_789963.1] 
MIDLLGAGESGFGQFNALTITATLGVVTATLALWTIMRPNRFPPGPRGLPIVGSIFSLNDSPEVVFGEWAKKYGDIFGFKAGERWMVVL

NRQALIKEAVLKQGVDFAGRPDFYSVNIFTEGFKDIVFSPYSETWKLHRKLAHSALRHFATGKPLQGLISSVYPKVEKKLAMTEGQPID

PKVLITLIMYNVLAQMCFGLSYELEDPNVTQWMDVNNDVNEKLGLGLAADIFSWAKYIPTSGPRMIKEITETMFGFLRSQVDEAREHYD

PENINDFYSLLLKAQEDARKEGENVDKLTDTHIFQTVADIFGAGIQTTVETLYWAMALLVTYPEIQAKIRAEIDDVIGRDRLPTINDRG



NLPYTEASLYEVLRYSSIAPIAVPHATSRDTEFGGYHIPKGTVVFINTHSMHYDPQEWDQPDKFLPEHFMDGSGTVREHPPSFLPFGAG

RRGCLGEAVAKADLFLIFSWFLQNYTFSKVPGKESEDILNMIPQTAFGRLLLSYEIMINKRD 

 

>Aja_CYP17 [Apostichopus japonicus; PIK40958.1] 
MAFESSAVVVNSTSLTLVTITTVLAGMWIWSQQKPTKNFPPGPKGWPLIGNILELARNEKPAFVVFTEYAKEYGDIFSIRVGQRWAVVL

NGAATIKEALLKKGVEFANRPTSVTIDLFTEGGQDIVFGQYSPSWKLHRKLAFSAFRKLATGDNKRFEKLVYSIIPALTANLDSKGSEP

FDTRRVLASSIYNILASLCFGKQYEFDDPELTRLMYLSKEGNDIAGSGLLADYIPIFKYVPTPGQTKLKAIFKDFFSLVNKEVDEHREK

YDGGEPKDFIEMLFQSRQEIKDEGKEDMSLITEAHIRQTVVDVFGAGTDTSIFTLQWCAGLMVQYPEVQAKVAEEVDRVVGRDRLPSLD

DREELVYTTATLYEVMRYSTLVPLAVPHATSADVELGGYTIPKDTWVLVNIYSMHYDEKLWDDPKKFTPEHFLDESGKVRLHPEGYMPF

STGRRVCIGESVAKAELFLLFAWLFQHYKFSKPIGQEEKDFSEGDPQAALNMLKDIEVVVEKRF 

 

>Cgi_CYP17 [Crassostrea gigas; XP_011454188.1] 
MLKLSINIQTILAGMSIGLFVYYVIKRMRYRLPPGPWCIPLIGHYKIYSSPEFHLKTAALAKEYGPIIRLSVGPQTWVVLNDINSVLEA

MVTKKTDFAGRPHITSGDVFTEGGKDITLANYSASWKLHRKIVGKALRNYLQGDLLENMIQDNMNKFLDKMAEEKGPFVFKEYMDLIIF

HQLYTICFGEKRPVDDPEVKRFIKLDNDLLEKFGSGFFEDVFPYLRHIFTTAKWKKMLLLTEEVLNVLRKNLKEHKETFQPGVNRDFTD

SMLIAKQEAKDEGDEAALEILDDTHLVQTISNIFFAGADTTRFLIDWFVYFMTRFPETQAKCQEEIDRVVGSKQLSMKDRGNLDYTEAC

IFETMRISNSVGFGIPHMTVCDSQVGGYDIPKGTTVLINYWALHHDPKQWKDPEQFDPHRFLDENGKMKPTKPDSWLPFSVGRRVCLGE

SLAKSDILLICANLLQRFEISLPEGVKPNLECHMKGFGMEMTSDYKIVVKERSG 

 

>Mye_CYP17 [Mizuhopecten yessoensis; XP_021361085.1] 
MEDIKDQLRDGFQQLKETLGPMHKYVTPTSALVGLGAGLSVYWLIKRSKYNLPPGPTPIPVVGNYSLMGDKDFHASCVKLSHKYGPVIT

IYLGMSPVIIVNTIEAATEVLVKSKADFADRVEFPSGNKFSEGGKDIAFAHYTPTWKLHRKIAGSALRTYLKGGKLEEAIHGSLSQVIE

LFENLKEEPFVPHPYIDLAVFNIIHGLCFHKVYKFDDPRFKRLVDLDNELITTFGSGFLEDLFPFLLKIWPSSRFNKAMQLAEQVLQFL

DDELQEHITSFDEGNIRDFADALILARKEAENDEDTELLDQLTEAHLRQTLNDIFFAGFDTTRFTLQWFFLYMAANPEEQKIAQKEIDT

AVGGDRLPGLGDRNAMPYTEAVLHEVMRIASVAPFGVPHAARNDSKLYEYDIPKGTMVMINHWALHNDPKHWKDPSKFDPKRFLDSDGN

LAPKPVSWLPFSAGRRVCLGESAAKPELHLICATILQQFEIMLPPGVTADFSPDVSGIGGYTANQYKIVVQKRT 

 

>Lgi_CYP17 [Lottia gigantea; XP_009050593.1] 
MLETYLNKIPVSTTTQALLLGVTIGAITYTLFKKKTKIPPGPRPLPLIGNLLLLNSSEPLFKLLFKWRKEYGSIITLYMGNFFKMITLN

NADVVNDALVKKGGDFAGRMHLHSLEVISEGYKSIAMADTTYAWKLQRKLSLQGLRQYLSGNKLEEKLHESVSRTIRLLKEKENEPVSI

LSYISLTVFNLLTGVCFSKSYEMGDKEFIELVSDFDTFSTEFGNGLWEDIVPLLKYWPTKKYNRLMKMFNSFLDVMYKNYHEHVQSFSE

DNLKDFTDFMIYAKKQAAVDDPNIENIITDTHIVQTIADIFGAGVDTSRQTIVWTLYLLAENPEIQKKVQSEIDEILDLNQAPSVKDRS

SLPYTEAVLHESMRICPVAPLSVPHTSQCDTTLGEYEIQKGTTILINTWALHMDPETWGDPEVFRPERFLDEDGSLAPKTMSWLPFSAG

RRNCLGETIARPELHLILAVLLRNFTFDKAVGPSGETWTMEPASGGFTFLPPDNYMKIQSRK 

 



>Cvi_CYP17 [Crassostrea virginica; XP_022344772.1] 
MGILSLNTQTVLAGVCIGLLVYYVIKRMRYRLPPGPWCIPLIGHYSVYSSMEIHKKVRDLSKEYGPVLRLSFGPQMWIFLNDSETVLEA

MVKKKADFAGRPQFSSGDYFTEGGKDIAFSNYSHSWKFHRKAAGKALRTYLQGDLLENMIQDNMNKFLDKMAEEKEPFMFKNIADLMVF

HQIYTICFGEKRPADDPEVKKLLELGNDLLATFNNGLVEDIVPYLKDIYPTARWKKMVALIDQILNVFRGKLQEHKDTFKPDLNRDFID

SMLIAKQEAQAEGDKASLESLDDTHLVQTLSDIFFAGVDSTRFTIDWFVYFMTRFPEIQTECQKEIDRVVGSDQPSMKHRSKLDYTEAC

LFETLRLGSVAGLGVPHMTICDSQVGGYDIPKGTTVLINYWALHHDPKQWPDPTKFDPSRYLDENGKLESTKPASWLPFSAGRRNCLGE

TLAKPEILLMCANLLQRFDIRLPEGVKPHLEHNLKGFGIELPMDYKIVVKERSTN 

 

>Pda_CYP17 [Pocillopora damicornis; XP_027053398.1] 
MILEIAFVFVCVTTIAFFVHRAHAQKSKKLAPGPRPYPLIGNMPRLAGKPGHLAMTELAEEYGKIYTLYLPGGQRCVVINSIDLAREAL

LARRDEFSGRPVTFVGDYLSRGGRNIICADFTQSMILLRKIAHSALRMYGSGLKHLECLISSEVDHMAKRITSQQGKPFDPKKEIQLTI

LNVICAVVYGESYDIEDEEFLRIIQYNDDFIRLFGSYNILDLLPWLRFFPLQDMKTLRESRQIRDDILGAKYQEHKKRFEEDSANNNFE

IEDLTDALLKAYHEAQEEDGKVAQLLTEDHLVMTMNDVFNAGLETSATTLRWLLAFLVTYPDIQARVHAELDDVIGSGRMPCLNDRGNL

PYLESTIAEVLRIRAIVPLSLPHKATCDTTLGGYDVPKDTMLISNIWAMHHDKNEWQNPEVFDPSRFLDKDGKLLGSERKFSAAGVRSY

LPFSAGRRGCLGESLAKTEMFLVASRLLHQFKFENPAGRPLPDLSGEVGVVLMPGPFEICAKDRL 

 

>Ofa_CYP17 [Orbicella faveolata; XP_020626306.1] 
MILEIALVCSCVMLIIFLIQRARGQKALSLAPGPSPYPLIGNMLRLAGKPGHQAMTELAEEYGKIFTLYLPGGQRCVVINSIDLAREAL

LTKRDDFSGRPSTFISGYLSRGGKDIICADFTQTMILLRKIAHSALRMYGSGLQHLEGLICSEVSQLAKRISAHEGEPLDPKNDLQLTV

LNVICAVVYGESYDIEDEEFQRIIEYNDDFIRLFGSYHILDLLPWLRFLPLEDVKTLRKSRAIRDDILGTKYREHKKRFEEDNANNNFE

MEDLTDALLKAYHEAKEEDGKVEQLLTEDHIVMTMNDVFNAGLETTATTLRWLFAYMAHYPEVQARLHAELDDVIGCGRMPCLKDRGNL

PYLESTIAEVLRIAATVPLSLPHKATCDTTLGGYDVPKDTMLITNVWAMHHDKDEWEKPEVFNPERFLDKEGKFGSSERKVSAAGVRSY

LPFSAGRRGCLGESLAKTEMFLIVSRFLHQFKIENPPDKPLPDLTGRVGVVLMPGPFEVCIKERF 

 

>Spi_CYP17 [Stylophora pistillata; XP_022798766.1] 
MILEIAFVIVCVTTIAFFVHRAHAQKSKNLAPGPRPYPLIGNMPRLAGKPGHLAMTELAEEYGKIYTLYLPGGQRCVVINSIDLAREAL

LTRRDEFSGRPVTFVGDYLSRGGRNIICADFTQSMILLRKIAHSALRMYGSGLKHLECLISSEVDHMAKRISSQQGKPFDPKKEIQLTI

LNVICAVVYGESYDIEDEEFLRIIQYNDDFIRLFGSYNILDLLPWLRFLPLQDMKTLRESRQIRDDILGAKYQEHKKRFEEDSANNNFE

IEDLTDALLKAYHEAQEEDGKVSQLLTEDHLVMTMNDVFNAGLETSATTLRWLLAFMVTYPEIQARVHAELDDVIGSGRMPCLNDRGNL

PYLESTIAEVLRIRAIVPLSLPHKATCDTTLGGYDVPKDTMLISNIWAMHHDKDEWLNPEVFDPSRFLDKDGKLLGSERKFSAAGVRSY

LPFSAGRRGCLGESLAKTEMFLVASRLLHQFKFENPVGKPLPDLSGEVGVVLMPGPFEVCAKDRM 

 

 

 

 



CYP3A  

 

>Hsc_CYP3A [Holothuria scabra] 
FHKFIKQGFVQALQGMRERHGPIYGAYIGSTPATILADADILKEVLIRNFSHFHNRRGTKIDDYPLNKALTRLEGARWKFVRNTITPAF

SASKMKPISVLTNRCCDNLIVHMKTLIATNPEFEVKGVYGNMTMDTIAQSAFGLEIDSQSNPNSPFVKHAMAIMNMKLTSPRILMAFWF

PQLAPIFNYFRIGMIPNIHKQFFIDVTSKAVSLRKDPKNKRLDILQLMVDAQENPDKSESEEIPDLAGYKEKDEMKKELTTEELMAQAV

VFFLAGFETTNIALSFMSYLLATHPEIQEKLYQEIQDVSSSAESFSYDVVNKMEYLDMVVSEALRLYPPGSVADRVCTEDITINDVKFS

KGDSIFYNIYSLHHDSRYWEDPQKFDPERFSKENKDKIHPFAYLPFGTGPRNCIGMRFAVLVVKTALARVVQKFKFEPCEKTQIPVKLG

KRSIMPEIGITLRVIERE 

 

>Mmu_CYP3A [Mus musculus; BAB20498.1] 
MNLFSALSLDTLVLLAIILVLLYRYGTRTHGLFKKQGIPGPKPLPFLGTVLNYYTGIWKFDMECYEKYGKTWGLFDGQTPLLVITDPET

IKNVLVKDCLSVFTNRREFGPVGIMSKAISISKDEEWKRYRALLSPTFTSGRLKEMFPVIEQYGDILVKYLRQEAEKGMPVAMKDVLGA

YSMDVITSTSFGVNVDSLNNPEDPFVEEAKKFLRVDFFDPLLFSVVLFPLLTPVYEMLNICMFPNDSIEFFKKFVDRMQESRLDSNQKH

RVDFLQLMMNSHNNSKDKDSHKAFSNMEITVQSIIFISAGYETTSSTLSFTLYCLATHPDIQKKLQAEIDKALPNKATPTCDTVMEMEY

LDMVLNETLRLYPIVTRLERVCKKDVELNGVYIPKGSMVMIPSYALHHDPQHWPDPEEFQPERFSKENKGSIDPYVYLPFGIGPRNCIG

MRFALMNMKLAVTKVLQNFSFQPCQETQIPLKLSRQGILQPEKPIVLKVVPRDAVITGA 

 

>Ssc_CYP3A [Sus scrofa; AAL13316.1] 
MDLIPGFSTETWVLLATSLVLLYLYGTYSHGLFKKLGIPGPRPLPYFGNILGYRKGVDHFDKKCFQQYGKMWGVYDGRQPLLAVTDPNM

IKSVLVKECYSVFTNRRSFGPLGAMRNALSLAEDEEWKRIRTLLSPTFTSGKLKEMFPIISHYGDLLVSNLRKEAEKGKPVTMKDIFGA

YSMDVITSTAFGVNIDSLNNPQDPFVENSKKLLKFSFFDPFLLSLIFFPFLTPIFEVLNITLFPKSSVNFFTKSVKRMKESRLTDQQKR

RVDLLQLMINSQNSKEMDPHKSLSNEELVGPGIIFIFAGYETTSSALSLLAYELATHPDVQQKLQEEIEATFPNKAPPTYDALAQMEYL

DMVVNETLRLYPIAARLERACKKDVEIHGVFVPKGTVVVVPVFVLHRDPDLWPEPEEFRPERFSKKNKDTINPYTYLPFGTGPRNCIGM

RFALMNMKLALVKVLQNFSFKPCKETQIPLKLTTQGLTPTEKPVVLKILPRDGPLSGA 

 

>Mfu_CYP3A [Macaca fuscata; BAE45352.1] 
MDLIPDLAVETWLLLAVTLVLLYLYGTHSHGLFKKLGIPGPTPLPLLGNILSYRKGFWTFDMECYKKYGKVWGFYDGRQPVLAITDPNM

IKTVLVKECYSVFTNRRPFGPVGFMKNAISIAEDEEWKRIRSLLSPTFTSGKLKEMVPIIAKYGDVLVRNLRREAETGKPVTLKDVFGA

YSMDVITSTSFGVNIDSLNNPQDPFVENTKKLLRFDFLDPFFLSITIFPFIIPILEVLNISIFPREVTSFLRKSVKRIKESRLKDTQKH

RVDFLQLMIDSQNSKETESHKALSDLELVAQSIIFIFAGYETTSSVLSFIIYELATHPDVQQKLQEEIDTVLPNKAPPTYDTVLQMEYL

DMVVNETLRIFPIAMRLERVCKKDVEINGIFIPKGVVVMIPSYALHHDPKYWPEPEKFLPERFNKKNNDNIDPYIYTPFGSGPRNCIGM

RFALMNMKLAIIRVLQNFSFKPCKETQIPLKLRLGGLLQTEKPIVLKIESRDGTVSGA 

 

 



>Ola_CYP3A [Oryzias latipes; AAG35209.1] 
MGNFLYFSAETWTLLVAFITLLLVYAYWPYGTFKRLGIPGPKPVPFFGTMLAYRKGFPIFDEECHKKYGKTWGIYDGRQPVLCITDPAT

IKAVLVKECYSLFTNRRNFHLNGPMYDSVFNAEDDQWKRIRSVLSPSFTSGRLKEMFDIMKHHSANLVNSMKKKADKDEPLNLKDHFGP

YSMDVVTSTAFSVDIDSLNNPSDPFVTNIKKMLKFDFLNPLFLLVAFFPFLGPIMEKMELSFFPASAFDFFYSALQKIKSDHKNNKQKS

RIDFLQLMIDSQKNNQNGLQDKGLSDHEILSQAMIFIFAGYETTSSSLTFLAYNLATNPEVMKKLQKEIDATFPNKAPIQYAPLLEMEY

LDSVVNESLRLYPIAARLERVAKATVEVNGLVIPKDMVVMVPTWPIQRDPELWPEPEKFKPERFSKETKETFDPYTYMPFGAGPRNCIG

MRFALVSMKLALVEILQQYSFSVCKETEIPFELDIQGLIAPKRPIFLKLVPRSAC 

 

>Sko_CYP3A [Saccoglossus kowalevskii; XP_002731620.1] 
MEMSWFHSFSPTTFVLVVIVIVLLYLYSTWTFSTFKNMGVRGPTPWPFIGSMLEYRKGMVIKDLEWSKKYGKVFGIYEGRSPMLLVTDP

EMCKQICVKHFSSFRNRKAIPLRSKPMSSGLFQLADSRWKVTRNTLIPSFSGSKMRLMSPLISRCADELIKNMEAHCKEGKTVQCKELF

GGYVVDSIASVGFGMDVSSQTQPEHPFVEHAKVAFTFGVFSPAFAIVFFFPFLVPLLNYFEIPLLPKKTVDYFAQVVEEAIKLRKSDEC

ASQRVDFLQLMINAHDVYDEYVKNKEDEEDRDEGVNRVEFIKDGAHSPVNLSKGLSKDEMLAQSIVFFIAGYETTNTTMSFVCYNLATN

PETQVKLQREIDEVMRNYDDVGYEAVSKMKYLDMVVSETLRIFPPPSRFNRECNQDVNINGINIPKGMTVSVSPYVIHHDPDNYPDPEK

FIPERFTKEEKEKRHPYAWIPFGAGPRNCIGMRFALIEAKIGLVRVLQKFTFEPCAETEIPPVFGKQLILSPPNGIKLSVKLRA 

 

>Aja_CYP3A [Apostichopus japonicus; PIK42887.1] 
MELTTWVLIASVIIIACVYDYWRKSYFKQRGIPCDTILPFLGHYHKFISGGFTEFIHRSAKQHGKIFGMLLGSSPVVVIGDADILKEIL

VRKFSSFHNRRPQAIDDYPVNKALTRLEGARWKQVRNTITPAFSASKMKPIAALLNDSCDALIKHMKAKVATNPDIEVKEMYGNMTMDC

IAKGGFGLQVDSQEDPNDPFVNHAKAIINMNLLNPRVIIASKKFFMDVTQQAMHMRHDKASKRVDVLQLMVDAQETDDSPAESEDMPEI

AGGEEKGLHRKTELTEAEIMAQSLIFFLAGYSTTTVALSFVSYNLATHPELQDKLFQEVQEMAPDRDSVNYDTVNKMEYLDKFLSETLR

LFPPLLYSIRISETGAHHVGADRVCQDSVTVGDFHFEKGMDIFYNIIGIHYDPDYWEDPEKFDPERFTKEATEKRHPFAYLPFGTGPRN

CIGMRFALLVLKMAIVRMVQTFQFEPCEQTQIPIKFGKRSVSPDKGITLRVVARE 

 

>Apl_CYP3A [Acanthaster planci; XP_022082383.1] 
MELLGFELSLTWFLIICVVLVAAWYDRWCHQYFQRRGIPVPDYIPFFGNILQWRHGVQKTFTDYVKKHGRVVGMYDFRRPVLIVNDPDI

LKNVLVKNFSSFYNRRKFPLGQEPLNRGLTQLVNEEWKETRNVITPSFSASKMRQMSVMINECCDTLVTNFSKAQEGGKSADCRVLFGG

FTMDAIAKCGFGLKVDSQQNKDDPFVQNAKKAFEFSLFNPAFMIVSAFPALAPVLAYLKFDLFDPKTVKFFMDVTEAACNIRRQEGSEA

SKHIDFLQLMLNAHNDEEHDEEDTPTIENGTDKGVVHRRALSKIDVMAQAITFFLAGYETTNTLLSFTAYLLATNQDVQEKLHAEIDDL

APTRDNLGYDVIAKMEYLDMVINESLRMYPPAVIFDRMCNETITYDGLTIEKGVNVFVSLWTLHYDEEFWPNPTKFDPERFSPENKASI

KPCTYMPFGFGPRNCIGMRFALLESKMALVRVLQQYRFDVSSETEIPPTLGKTGFLAPKSLMLKAVQRN 

 

>Spu_CYP3A [Strongylocentrotus purpuratus; XP_011666125.1] 
MNRELWNLTYFWRRGIKCSRPLPLLGNILSCTKGFYSYIYTCQQNYGNIFGLYFFRSPLIVVCDPDVLRDVLVKSFSKFSNHYQFFLKN

RPLDQGLLDLRDQRWKDVRSVISPTFSALKMKQMSPVINECCDVLVTNLKKKQGEDINVNSVFEAFTMDGIAKCAFGLQVDSQNNPDDP



FVKHAKRIMDGTVESPVAMIAGVFPPAAYLFNALDIALFPAETRKFFRDVVVKAIELKKRSAGNERRDFLQLMMNAHNDDEHDSRSKVI

KDDNDLHNLIEDHQDKHVSNAQNTKTQLTMDEIFAQAVLFFVAGYETTNVTLGFLAYALATNPDIQDRLIEEVDEVTPTRDSVDYNSIA

KMSLLDMVVCETLRLYPPAVMGDRCCSETHTVNGLTIEKGVQFLYSIYNIQRDPTLWPEPEKFDPSRFTKENRANRHPFAWIPFGAGPR

NCIGMRFALMEIKMAVVRILQKYRFVPSPKTDIPVKFGTGNTLKPDGGIFLRVEERQ 

 

>Cvi_CYP3A [Crassostrea virginica; XP_022315198.1] 
MDVLGFLDIKGWILLTAFSLLSVYLYFKWKFGLWKRLGVPSPNYFPYIGFIKAIRDKGFAELDVELVQKHGKLFGLYFGNTPSLVISDP

DVMKDIMIKDFSKAPNRYALINRRDELKHSLTEVVDDHWRFMRNTILPTFSSGKLRKMTPLLKVKYQMLMDGLKKRADQGEVIEFKEVF

GNYTMDVIASLGFGMEIDSQTNPKNSFVKYAKELFAVDFNPLIVLAAFSSKFDAVLDYFKISPLNNRRIMGFYQSAVQQAMEMRDDTDK

NRKDMLQLMLNAHTDTDSNEIEDKHAYKNPEEWKKRGLTVDEITGNAILFMLAGYDTTSSTMTFMAYNLATNPECQDRLINEIDSVLGE

EMPTYDNMQKLDYLDMVFSETLRLYPPATRTNRCNSEEIVIDGVKIPKNIELVFPIFAIHRDPNYWPEPEKFDPERFTAENKANRHPYV

YLPFGHGPRNCIGQRLAAMEAKCAIVYILQHYRFVTCEETEIPLKLNKEALVSPANGVKLRLEKR 

 

>Cgi_CYP3A [Crassostrea gigas; XP_011456748.1] 
MDVQCLLDIKGWILLAIAVLLTMYMYIKWKFGIWHRLRIPGPDFMPYIGQMKQFREKGLAQLDVELVQKYGRLVGLFFGSTPSLMISDP

ELIKNIMVKDFSKAPNRFALITRRDELKYSLTDVVDDHWRFIRNTILPTFSSGKMRKMSSILQVKYKMLLDALNKRAAEGEVIEFKEVY

GNYTMDVIASLGFGMEIDSQTNPDNTFVKYAKELFTVKFTPLLILAAMSSKIDAVLNYFKISPLNNRKVMEFYKSAVHQAVGMRDDTDK

DRKDMLQLMLNAHKDTDRNEIEETHTYENPEQWKKRGLTVEEITGNSILFLLAGFDTTASTMTFMTYNLATNPECQDRLIEEIDSVLGT

ELPTYDNIQKLEYLDMVFCETLRLYPPATRINRSNLDEMDINGIKIPKETELTFPVFAIHRDPEFWEEPEKFDPERFTPENKAKRNPYV

YLPFGHGPRNCIGQRLAAMEAKCALVYILQHYRFVTCSETEIPLELSKDALMKPANGVKLKLEKKITD 

 

>Med_CYP3A [Mytilus edulis; BAH24057.1] 
MDVLGLVDIPSWIFTILLFIFTLYLYTLWKHTLWRRLGVPGPIPFPILGSIKDLAVKGVSKTDQDLVPKYGSVVGVYNGTIPVLLVTDT

DLIKEIFIKEYQTFTNRVLILKTDDLLDSMITAAEDDHWKFIRSTMTPTFTSGKLKNMLPMILRCCDDLVNNINGKLEQNDTVEMTEVF

GGFTLDVIASTAFGLQVNSQKEPDNEFVTNTKKTLTDSVVKPYFVIVMIFPFLKNLMGTLFKAPVFGEGSEDFFRNIVQQLVAERKSNS

NSHFRDFIQLMLNSHKDKTKEKENGRIDELGGLDFSEYKNRGMNENEILTNSMVFFGAGFDTTKTTPSFAAYVLALHPDMQERLFTEID

NELGKSPPTYDSLPNMKYLEMFLAEVLRLYAAVPRINRRAKSDITVNGMFIPKDTDVTIPISALHRNPKYWPEPEKFDPERFTDENKAT

RPMYSYLPFGLGPRVCIGMRLALIETKYALISTVQNFKFVVGSKTEIPMPLEKGFITRPLNGIHLKIEKR 

 

>Mye_CYP3A [Mizuhopecten yessoensis; XP_021350792.1] 
MEVLGLVDIPTWLQWVMLLVGLVVTYVIYMSWDHNTFKKMGIDGPKPDPVFGNMRMLTEDGVIKAELDMYRKYGKVFGMYESYVPVLYI

ADPALLKDILVKDFKNFVNRRDTFRKFSDSKMNLMLTQLQDDHWRFVRNTITPTFSGKKLRQMTSLINNSADKFMEHIDQKIKEDEDID

MKGFIGGFTMDVIASTGFGLDVNSQNNPDNSFTKHARYFSDPTSIAVLVVIVFFLPFFWWILRLSAFLGFNLTKVRTAMNFFARVTEKA

LTERRQSPGEHFDFLGIMVKAEKGDEPTEEEKGDELLKENDASETLSTWTRKTLTVEEITAQATLFFVAGYDTTSNSLCFLMYHLVLYP



EICDNLLQEIDDKLNGQAPNYDNVAKLSYMEMCINETMRLFPAASRLDREAKNDVTIGNIRIPKGMIINIPVGAIHMDPEYWPEPEKFD

PERFTPEAKANRDPFVFMPFGAGPRNCVGMRLALLAMKIAIVRILQNYRPVKSPKTEIPINVSKMGNIPLGLYLKFEKRT 

 

3beta-HSD  
 

>Hsc_3beta-HSD [Holothuria scabra] 
MSSDWIGSRVLILGGTGFIGRHMVKYLLQNELTTKIRVVDKTPIEMAWMNEEHK 

 

>Hsa_3beta-HSD [Homo sapiens; NP_000189.1] 
MGWSCLVTGAGGLLGQRIVRLLVEEKELKEIRALDKAFRPELREEFSKLQNRTKLTVLEGDILDEPFLKRACQDVSVVIHTACIIDVFG

VTHRESIMNVNVKGTQLLLEACVQASVPVFIYTSSIEVAGPNSYKEIIQNGHEEEPLENTWPTPYPYSKKLAEKAVLAANGWNLKNGDT

LYTCALRPTYIYGEGGPFLSASINEALNNNGILSSVGKFSTVNPVYVGNVAWAHILALRALRDPKKAPSVRGQFYYISDDTPHQSYDNL

NYILSKEFGLRLDSRWSLPLTLMYWIGFLLEVVSFLLSPIYSYQPPFNRHTVTLSNSVFTFSYKKAQRDLAYKPLYSWEEAKQKTVEWV

GSLVDRHKETLKSKTQ 

 

>Mmu_3beta-HSD [Mus musculus; NP_038849.2] 
MPGWSCLVTGAGGFLGQRIVQLLMQEKDLEEIRVLDKFFRPETREQFFNLDTNIKVTVLEGDILDTQYLRKACQGISVVIHTAAVIDVT

GVIPRQTILDVNLKGTQNLLEACIQASVPAFIFSSSVDVAGPNSYKEIILNGNEEEHHESIWSDPYPYSKKMAEKAVLAANGSMLKIGG

TLHTCALRPMYIYGERSPFISNTIITALKNKNILGCTGKFSTANPVYVGNVAWAHILAARGLRDPKKSPNIQGEFYYISDDTPHQSYDD

LNYTLSKEWGFCPDSSWSLPVPLLYWLAFMLETVSFLLSPIYRFIPPFNRHLVTLTGSTFTFSYKKAQRDLGYEPLVSWEEAKQKTSEW

IGTLVEQHRETLDTKSQ 

 

>Oar_3beta-HSD [Ovis aries; NP_001129404.1] 
MAGWSCLVTGGGGFLGRRIICLLVEEKDLQEIRVLDKVFRPEVREEFSKLQSKIKLTLLEGDILDEQCLKRAFQGISVVIHTASVIDVR

NAVPRETIMNVNVKGTQLLLEACVQASVPVFIHTSTIEVAGPNSYREIIQDGHEEEHHESAWFCPYPYSKKLAEKAVLEANGWALKNGG

TLYTCALRPMYIYGEGSPFLSAYMHGALKNNGILTNYCKFSRVNPVYVGNVAWAHILALRALRDPKKVPNIQGQFYYISDDTPHQSYDD

LNYTLSKEWGFCLDSRMSLPISLQYWLAFLLEIVSFLLSPIYKYHPCFNRHLVTLCNSVFTFSYKKAQQDLGYEPLYTWEEAKQKTKEW

IGSLVKQHKETLKTKIH 

 

>Rno_3beta-HSD [Rattus norvegicus; NP_058961.4] 
MPGWSCLVTGAGGFLGQRIVQLLVQEKDLKEVRVLDKVFRPETREEFFNLGTSIKVTVLEGDILDTQCLRRACQGISVVIHTAALIDVT

GVNPRQTILDVNLKGTQNLLEACVQASVPAFIYCSTVDVAGPNSYKKIILNGHEEEHHESTWSNPYPYSKKMAEKAVLAANGSILKNGG

TLHTCALRPMYIYGERSPFLSVMILAALKSKGILNVTGKFSIANPVYVGNVAWAHILAARGLRDPKKSQNVQGQFYYISDDTPHQSYDD



LNYTLSKEWGLHLDSSWSLPLPLLYWLAFLLEIVSFFLHPVYNYRPSFNRHLVTLSNSKFTFSYKKAQRDLGYKPLVSWEEAKQKTSEW

IGTLVEQHRETLDTKSQ 

 

>Dre_3beta-HSD [Danio rerio; NP_956103.1] 
MSNNNKSKLTYVITGGCGFLGQHLLRVLLEKKKNVKEIRLFDKNVFPSLQSESTEDVKVVIIQGDITKYEDVRNAFLGADLVFHAASLV

DVWYKIPEKVIFAVNVQGTENAIKACVEIGIQYLVYTSSMEVVGPNVKGDEFVRGNEDTPYNIFHEMPYPKSKAAAEKIVLEANGTKVE

GGNILYTCCLRPTGIYGEQHQLMKDFYLNSVRNGGWVMRGVPPHTEHGRVYAGNVAWMHLLAARALQEHPNRLGGECYFCYDDSPYKPY

DEFNMQFLSAFNFRSLRLPVWMLWIIAWMNDMVRWVLKPIYNYTPLLNKYTLAVACTSFTVSTDKAFRHFQYQPLYSWQQCLSRTQSWV

NTFPFETSTKDK 

 

>Ola_3beta-HSD [Oryzias latipes; NP_001131037.1] 
MSLRGDVCVVTGACGFLGKRLVRLLLEEEETAEIRLLDKHVPQQVLQSLEDCRGGTKLSAFEGDIRDSDFVRKACRGATNVFHTASMID

VLESVEYSEIYGVNVKGTQLLLEACLHENVMSFIYTSTIEVVGPNPRGDPMVNGTEDTVYDSRLTLSYSKTKKEAEDRTLQANGQLLQN

GGRLATCSLRPAYIFGEGCRFLLGHMTDGIRKGNVLNRLSAREALVNPVYVGNVAFAHLQAARSLKEPQKRDTVGGKFYFITDDTPHLS

YADFNYCMMSPLGFSVQDKLQMPLRIFYIVIFFLEALCMLLRPFIRIVPPMNRQLLTLLNTTFTFSYQKAKRDLGYFPKYSWEEARRRT

FDWLASQLPQQRETLQSN 

 

>Sko_3beta-HSD [Saccoglossus kowalevskii; XP_002738669.1] 
MSSEEEGDVILVTGASGFVGQHVVKLLMERCRDVREVRAFDIRPFKWIKELRVTETYVDLVHVRGDITQLSDIRKACRGVDAVVHTAGY

VDVGSLPDMEKLKAINIVGAENVLKACIDNHVTRLVYTSTQDVVLGMEPIENADESSVGIPNTFLYEGYAGTKYEAEKIILKANSLILE

NGRKLKTCSLRPTTMYGEGDIYFLPPTLKASKQQGGVLMRIGDGKALFHASYVGNVAWAHILALQQLKRQRSEDDISGQACFISDDTEP

MNLFDFMEPFLQARGFRLSRYHIPYWFMYIVAFIVEFLAWFLQPFSKINFPINRNVLHHMCTSCYFSYHGAKRYLNYSPLFSVEESMER

TVRYVKRLRL 

 

>Spu_3beta-HSD [Strongylocentrotus purpuratus; XP_011664172.1] 
MPGTEGEVVMVTGASGFLGQHILKQLLEQGEFLIKEVRTFDLQPFTWCPELEVHNPTTQLSHIKGDLLCMEEVRRAFKGVTVVIHTAGV

IDVSPVPDAELLRSVNIQGSENVLQACIHHNIQYLVYTSTVDVVIGQEPITAGTETILGIPQHHHFGLYATTKYEAEKIVLKASNLILK

NGKRLQTCALRPTPVYGEGDTYNRDVLRQACHYKMMVRMGSESSRYQCTYAGNIAWGHVLAVKELLKPTTNESPAGQAFFLTDETPVSK

VSDFFTPFVIGVDAKMSSFSLPFWLLYSIAVVIEICAWLLQPIYKVKFFLTTATVTYAYGVYYFQCEGAERCLGYEPLYTYDDAVERSL

VYYRRECGLS 

 

>Aja_3beta-HSD [Apostichopus japonicus; PIK61940.1] 
MTNQEGVTILVTGGAGFLGQHIVKELMEQEVFPVKEIRSFDIQPFKWHHGLHPSKNSQKLYHIEGSICDPAALTQACENVDVVIHNCSC

VAFGAYPNRKSTRAVNVDGTENVVDACIEQNVECLVYTSSIEVANDLKKPSVNASETSVTVPAINPIFHVYSKSKYDAEKMVLTANNKT

LKNGKKLRTCALRPCGIYGEGDHILTTNLGYFLNAGIAFRIGEPSGKSQYAYAGNLAYSYVFAVKSLLRPDEKTDISGEAFFLGDDTPI



YSIGELVSHFAKALVAETGTATPPYWLMYTIAFFLTVMCWLVSNLKYWEMPFHTNAVRYMFGEYHYSWEKLQRVLGYKPRYTYKEAFDR

TITYYEHFFGLNNKSNQTKKQK 

 

>Isc_3beta-HSD [Ixodes scapularis; XP_002407062.1] 
MGDGDSSRKYRFLVLGGTGFIGRHLVDFLLKHNLATKIRVVDKVPPQMGWLNANHKVVFEDPIVEYKSANLINQASCKAAFEGSEEPFD

FAVNLAGETKINLPDSVYQEGIAKLSENCAKEAIAHNIKRYIEISSGHIYAEGKKPSQEESALDPWTAVARFKRDVEKTLEAFKDLDYV

ILRPALVYGVADKRSITPRILVGAVYKHLKETMKLLWTKDLKMNTVHVSDLCSAVWHVCLHGKAREVYNVVDPGDTTQGKITDIICEIF

GVNHGYWGTAASFLAKADMQGAVQEINEKHLAPWAEACQKDAIANTPLSPYLSQELLYDKNLCMDGSKLQSIGFTYRVPEINKDCINEI

IDDYIEMNIFPKSLIK 

 

>Aae_3beta-HSD [Aedes aegypti; XP_001650664.1] 
MDKKADMEAKEVILITGGAGFLGQHLIRTLQERDPKVREIRVVDLKPYENILGHIDTHRVVSYVGDICQPSKIESAFEGVDCVFHMAAY

INFDFPPNHQELQRVNVDGTQMVIDLCRKYNVPRLVFTSDCLIHMTPYMGRANFTIVCNQTEPKTKVPAKESEFQIPGYASSKFRAENL

VLAANDTPTANGGMLKTIAIRPPVVFGEGDQRFIPSIIKVALRFNGEIPKLAGPGGKQQLVYAGNVAWAHLRAKDALLTKPKEISGHPV

FVTDDSGIEDTTRFCQRLSRANETLKLRPSWYQIPLFLSFFLAFLLELLIKALNPIVKIKLSFPPCGLLSYMSSILLYNRIRASIYLDY

EPIYGEEKAVSNAALWYEKWYQDYCQQHKLKKLKVK 

 

>Dma_3beta-HSD [Daphnia magna; KZS12706.1] 
MGSEVVLVTGGQGFLGQHIIRLLQQDPKVAEIRVIDKKMFTNRIGFEEKKVVKSFVADISKPETMGNEIFDGVNCVIHTAAETGFSHFP

SAKIMEEVNVNGTRHVIHKCITANVGCLIFTSTTHVVIPKKDPLFLATEHLAKAPPKDGFLFGHYGRTKHDAENLIRDANGKRLADGSG

NLATLCLRPTLLYGELDPYYVTHALKIAKDHGGCLYRIGWGGERIQVTYAGNAAWAHILAKDQLMKEPTIVGGEVIFVTDDTVIQNAFE

FLDPFLKARSMKASTFVYPATLAVIFVLFLYFVSRMLRPLVHLKNPFPHPSTLYFIVCFYCFNRLKATLRLGYKPIYSPEEAISKSLDY

YKNVPLS 

 

>Tme_3beta-HSD [Tropilaelaps mercedesae; OQR69050.1] 
MYRSSGKQFGLRSRLRYILSSGPEGVISGHQRQRQTSKMVPLPSIENTEDIDSLWRGPSVGARTTDTVLVTGSSGCLGQHIVKLLQEHD

STCKNIRLFDVKPYKNLLNHAVQKPMKEIQGDLTNAKEVLDACEGVDCVIHCAALVDISLFPNEAALEAINVEGTRNVIDACIRQNVPY

LVFTSTTDTVVSSNHIFYGAENTTFVPKNFLMGPYAETKHRAEQLVLQANNRLLADGSTKLRSCVLRPTVFYGEQDEHFIPRIMKIAKY

YGGNKVQRVKSIDERFQVTYVGNAAHAHIVAKNRLRENSDCAGEVYYITDDTPLQELYSAIKPYVDSQGKFRISDWSIPYLLAILGISI

LVLIVRLVRPIYQVGKYFPTPAAVTYACTSVFFNRQKATLRLKYYPHYTVEESHENSLKYYKDLKV 

 

>Nle_3beta-HSD [Neodiprion lecontei; XP_015514980.1] 
METANFETKPGVIVLGGCGFIGRNLVEYLLDNELVSYVRVIDKVPPQTAWLNKKHQRIFEHPLLEFRSANLINSASCDNAFAGEQRIDI

VFNCAGETKYGQTDPVYKDGIHKLSMNCAQKAAELGVQRYIEISSGHLSSSEKVPHKEDDEVDPWTFIAKHKVQVENDLKNIPGLKFTI

FRPAIIYGPGDRNSLAPRLVVGAVYKHLGEMMKLLWGPNLRMNTVHVRDVVRAMWHVTRHPNTIGQIYNVVDESDSTQGSISALVSELF



NINHDYWGAALSMLAKVDMTTIVEEVNDKHMSPWAEACSKDGVENSPLSPYINRELLYNKNLYLQPGKLSSTTNFTYLYPKLMKESLKE

VVDDYVEMKIFPHSLVL 

 

>Can_3beta-HSD [Crassostrea angulata; AFK26304.1] 
MCTVTVTGGAGFLGQHVIQHLQLSAPWVTEIRVFDLIPFSRSLDYTPRLDVITYTGNLGDTESLRKAFHNASAVLHLASAIDARFQPDK

KLLQEVNVKGTANVIAACVEEGVPILIYCSSIGTVQGYFNCQGGSETELKDVRPLLFRDYGGTERVAEQQVLKADQTPLANGKKLRTMS

LLPPTMYGEGDKLIAMMLQYAEDNNGSFIRMGNGENLEAYAYAGNVAWGFVCCLKTMYNNPSFGNERMFIMDDTPPQSIQALSRPYLES

RGFQMTSYYVPLSIVFFICFLVETVCLLISPFKRFSFPLSLSGIIFSARKFYVRYDKAKTLIGYVPPFSVEGARERSLPYYNNVKLRKN 

 

>Ovu_3beta-HSD [Octopus vulgaris; XP_029645198.1] 
MFLLQQHRRHHLNVKALRYSSNMAPERRAKQVCVVTGGSGFLGQHIVHLLQTKCDDVREVRTFDIRPIKKFLEYEDNFSSRHIIGDVTN

YTDIMQALDGVDVVYHVAGVVSYGTRPDTELMQKVNVSGTENVIHACIEMSVPRLIFCSTVDVVVGDKNIVDGTEDTAITPSHFLFPGY

PQTKHEAEDLVCRANGSHLANGGRLYTVSLRPNVMYGEGDPFLIPSALQSAYSAGGWSVCVGNGKAIFQVSYAGNVAWAFLMANRTLLD

NKLTNVEGQYFFVPDDTPATSIYTTLEPYLHDRGFKHMPVYIPYWLIHGLLSIRDLFLWLISPLVKINAQPPICSIKYINMTLTFKNDK

ARTYLGFRPLFNPEEALQRSRKYYKKIKLN 

 

>Mye_3beta-HSD [Mizuhopecten yessoensis; XP_021363944.1] 
MRNGLTFWTRRGKYHSHLSRSLSKGRKLPANNFAMTTTKDFNQSAAGEVVMVTGGAGFLGQHIIGHLQEKASHVSEIRVLDIRPYSNKL

GHRESKPLTSTLGDICDQQTVQQACQGVTTVIHVAGLVSYGTFPDINGMQRINVQGTRNIVESCLNTGVERLIFCSTVDVVVGFDDIRE

GMETTTCVPKQFLFPGYPATKYEAECLVLNANGQKSVNGNPLWTMSLRANVMYGEEDPFYVTSGLRSAASNRGRLVQVGNGQSKFQQVY

VGNTAWAFVCADRALRLNYNLGGEIFYIPDYTPVQNSFLFMQPYLESRNYGLSQYRLPCGLVYYSLYLMELVLHLLAPLIRINLPTASC

SVRYINMDLYFNGSKGRRLLGYQPLYSPQEAEKRSLEYYKHVKL 

 

>Cgi_3beta-HSD [Crassostrea gigas; XP_011438773.1] 
MPCTVLVTGASGFLGQHVVKTLHEKAADFVTYLVLFDKDTFVQKLDYKPKIPIECITGSITDPEVVRKAVQKVDCVIHLAAVISVSTFP

NVKAMQDVNVKGTALLLDACVGANVGIVITCSTQDTAVDLTDQTMVDETYKVEPRNLAFGDYARTKLEAEKIVLAKHGSRLKNGDRLRT

VVLRPGVLYGELDAIFVTEVIRNAKKQGGVLYHFGSPQAVSQYAYVGNVAWGFVCALRKLSQDTSIGGEAYFIGDETPLMQLFKFSELF

IKLYGGRLSSRPIPYTLILVIVLLLEWIVWLISPIKQINLPISSSTVRYANKKWSFSYNKAKTELNYSPLFDWEESYSRSCEYYKTAVT 

 

 

 

 

 

 

 



17beta-HSD  
 

>Hsc_17beta-HSD [Holothuria scabra] 
LSREGKVDILINNAGYGQSGSFEHVSLEKCRALFETNFFGAVHLTQQFIPSMKKRKSGHILFISSTVSTFGIPFCEIYTASKCAVDGVA

EALAPSLALFNIKVTLICPGPVETNFAPNIIMFGQDENDEETMDIKNQYLKNLQQIIGENLQKRDEVAAVIKEAIEAEKPNLRYYTSEK

DLQDAKNKLVDTTGNCAIEFLNNSYFKGVKLNSQ 

 

>Mna_17beta-HSD [Miniopterus natalensis; XP_016057672.1] 
MDRTVVLITGCSSGIGLHLALRLASDPSQSFKVYATLRDLSTQDQLWEAARSQGCPPGSLETLQLDVQDADSVAAARARVTEGRVDVLV

CNAGRGLHGPLEAHSADAVGSVLDVNLVGMVQMLQAFLPDMKRRRSGRILVTGSMGGLMGLPFNAVYCASKFAVEGLCESLAVLLPPFG

IHVSLIECGPVRTAFPEKVQDGLDVVLEGADAQTRDLFSQYQRHFEQVFREGAQDPEEVTEVFLRALRSSQPALRYFTSERILPLVRLR

LADPSGCSYVAAMHRAVFSDKPAAGSDGAQTEAGGGELGGPELSASPAALK 

 

>Npa_17beta-HSD [Nanorana parkeri; XP_018426360.1] 
MEKRVVLITGCSSGIGLGLAVLLASDSHQRFKVYATMRDLSKKEQLLECVRDCHVDTFEILQMDVTDQQSMIGTIEKIKEQRVDILVCN

AGVGLMGPLECHTYDTMKKIFDVNLFGTIGTIQAFLPGMKQRRSGHIIISGSVGGLQGIPFNDVYCASKFAVEGFCESLAIVLQHFNVH

VSLIECGPVNTNFMNKLQNGEPSNSQLQNVDSDTRSLYAQYLQHCQAIFQDVAQDTDEILQVFLEAIEAQVPSLRYFTTQFFMPLTKLK

LSCASGSEYIHAMHKFVFSEAKPKE 

 

>Xla_17beta-HSD [Xenopus laevis; XP_018107456.1] 
MEKRVVLITGCSSGIGLGLAVLLASDTCQRFKVYATMRDLSKKENLMECVKDCHADTFEILQMDVTDQQSVVSTTKKIKEQRVDILVCN

AGVGLMGPLECHSYESMKKLFDVNLFGTISTIQAFLPGMKQRKSGRVIISSSVGGLQGIPFNDIYCASKFAVEGLCESLAIALQHFNIH

VSLIECGPVSTNFMNNLHSVDTSDSCLQEVDSDTRLLYDQYLQHCQSIFQDVAQDTEEILQVFLEAIEAPTPSLRYFTTQFFMPLIKLK

LSCAGGSEYVRAMHKFVFSGTKQKEEEK 

 

>Cau_17beta-HSD [Carassius auratus; XP_026063884.1] 
MEQKVVLITGCSSGIGLSLAVHLASNLSKAYKVYATMRNLDKKQRLMESVRGLHKDTMAILQMDVTDQQSILDAKRNITEGRIDILVCN

AGVGLMGPLEAQSLDAIHAVLDVNLMGTLRTIQTFLPDMKRKRHGRILVTGSMGGLQGLPFNEVYCASKFAVEGACESLAILLQHFNIH

VSLIECGPVNTDFLMNLKRTEPSEEALEVDPHTRSLYDQFLQHCQTVFQNAAQDTDDIIQVYMEAIEAQTPFLRYYTNRALLPMSSLKL

TSMDGSQYIRAMSKLIFSAPDTDPQI 

 

>Dre_17beta-HSD [Danio rerio; AAP74564.1] 
MEQKVVLITGCSSGIGLSLAVHLASNPAKAYKVYATMRNLDKKQRLLESVRGLHKDTLDILQMDVTDQQSILDAQRNVSEGRIDILVCN

AGVGLMGPLETHSLDTIRAIMDVNLLGTIRTIQTFLPDMKKKRHGRILVTGSMGGLQGLPFNEVYCASKFAIEGACESLAILLQHFNIH



ISLIECGPVNTDFLMNLKRTETGDKELEVEVDAHTRSLYDQYLQHCQSVFQNAAQDTEDIIQVYLEAMEAQTPFLRYYTNRALLPMSSL

KLTSMDGSQYIRAMSKLIFSSPGTDAQK 

 

>Bbe_17beta-HSD [Branchiostoma belcheri; XP_019619357.1] 
MAAAPGRLAGRLALVTGGGSGIGRAVCQAFAAQGSKVAVVDINEAPANETLQSLSCDQGSEHHAFGCDVSSTQSVSRLLTDVTQKFSCA

PCIAVNCAGITKDEFLLKMDNRMFDQVIKVNLKGTFLITQAVGRAMVEGKVPNGSIINMASIVGKVGNLGQCNYAASKAGVEGLTRTSA

KELAKFGIRCNAILPGFIETPMTDAVPQKVLDKFRDFIPIGRLGKPSDIADVCVFLASDESSYITGASIEVAGGLHM 

 

>Bfl_17beta-HSD [Branchiostoma floridae; XP_002609475.1] 
MAAGTGRLVGRLALVTGGGSGIGRAVCQALAAQGSKVAVVDINEAPANETLQSLSCDQGLQHHSFGCDVSSTQSVSRLLTDVTQKFSCA

PCITVNCAGITKDEFLLKMDNRMFDQVIKVNLKGTFLITQAVGRAMVEGKIQNGSIINMASIVGKVGNLGQCNYAASKAGVEGLTRTSA

KELAKFGIRCNAVLPGFIETPMTDAVPQKVLDKFRDVIPMGRLGKPSDIADVCVFLASEESSYITGASIEVTGTLS 

 

>Aja_17beta-HSD [Apostichopus japonicus; PIK53404.1] 
MGMKVVVISGCSSGIGLATAVMMAKDSGQRYKVFATMRNLSKKTDLEISAGDQLGKTLFIKELDVSKEESVKKFAEDILESEGRVDILI

NNAGYGQAATLENASLEKSRQLFETNFFGAMHLTQKFIPSMKRNKSGHIIFISSTVTTFGIPFCEVYTASKCALNGLAETLAPQLALFN

VKVSIVCPGPVGTKFAPNMAIIDDAESDTETKAVREKYMKTLTEFISGNLQTGEEVAAVVQEAIQAEKPDFRYYTSPKDLQSASTKYSD

TTGNGVIQFVSKLYFKDIKVGHSSD 

 

>Apl_17beta-HSD [Acanthaster planci; XP_022080934.1] 
MAPQTVLITGCSTGIGLATAVMMAKDARYKVYATMRNLKSKTDLEKAAGDTLNKSLFIRELDVTKEATIKLVAGEILKENGRIDVLVNN

AGYGEVDAIDQLSLEACQAMMDTNFWGTVRTTRAVLPAMKRQKSGRIINVSSIVAVWALPFNTIYAATKFAVEGFTEAIAVTLKRAYNI

RMSLVEPGPVQTPMVTKFGSVSPAERTKDYDPPLRDEYMNFIEKLAGPMMNTAVSADEVANLILEAIVSENPHLRYQIHEVYKKAAAKK

FIDPHTDAQLDMKNFMDMIN 

 

>Spu_17beta-HSD [Strongylocentrotus purpuratus; XP_780174.1] 
MAPRVAIITGCSSGIGLSTAVMMAKDPSKGYIVYATMRNLAKKGDLEKAAGATLNKTLFITQLDVTRGDSIKRAVKDVFTKHKRIDILV

NNAGHGSSGYIELVTDQQMRALFDVNFFGVVHLIQEVLPIMKKQRSGRIISVSSVGGITAWPFGEIYAASKFALEGFTESLSIGYRPFN

IWVSSCQPGPVKTAFIANMGSANNQPEFLKLTEEKNIDKESKEVCGKIFKLLINSPTHDEEQQTPEEIASVIKGALEDEKPHLRYATSK

LRLDYAKKYFVDPTGDSFCDTIVPHIIPDSLKQKK 

 

 

 

 



>Mye_17beta-HSD [Mizuhopecten yessoensis; AXY92159.1] 
MASAVGLLAGRLALVTGAGSGIGKAVCQVFAKEGATVAVVDLHADTANSTLETLPKGDHQAFGADVSCSASVNDLIGQLKDKFSAVPTV

TVNSAGITRDKLMLKMSEEDFDEVIRVNLKGTYLVNQAVGRALVESKAKSGSIINISSISGKVGNVGQTNYAASKAGVVGLTKTVAKEM

GRFGIRVNAILPGFIETPMTDKVPDHLIQMTKMLIPLSRLGKPEEIANACLFLASDHSSYVTGTTLEVAGGLFP 

 

>Cgi_17beta-HSD [Crassostrea gigas; XP_011430925.1] 
MLSGRLAVVTGAGSGIGRAVCRVFASEGATVIGADMNEKGMEETLAMIKDTGDHQSFQCDVSSSASVNNLLDKIKEKYSSAPHVAVNSA

GITRDRTMMKLTEEDFDKVVNVNLKGTWLLNKAVGKAMLTNKVQGSIVNISSLVGKTGNIGQTNYAASKAGVIGITKSMAKEMGKFNIR

VNAVLPGFIETPMTETVPENLMQMTKLLIPLGRLGNPEEIANTCAFLASDKSSYITGATIEVTGGLFM 

 

>Pva_17beta-HSD [Penaeus vannamei; ROT63560.1] 
MASGNNFDGKIALVTGGGSGIGRAVCQILARDGARVSVCDINLQGAQETLASLNQPGVHVALHMDVADKESVREALSATQEKLKGTPTL

LVNSAGISRRSSFLEMSEEAFMKVVDVNLKGTFLVSQLVCNAMIERGEAKGGSVVNIASLAGRNGLAMNCQYAATKGGVMAFTKSCAKE

LAKTGIRMNCILPGAIRTPMMAVIPEELIKEALRVNALGRQGEPEGKIVAEMVAFLLSEKSTYMVGACVEVTGGHYA 

 

>Obi_17beta-HSD [Ooceraea biroi; EZA54209.1] 
MAFICWEKALLVIFAVVTLRILIKLGILVWKKLIAPNLGFGIDLRTQGRWAVVTGATDGLGKAFARALAQKGLDIVLVSRSMSRLKDVA

AEIEQEYRVETRVVQADLTEGQVVYAEIAKTTQDLEVGVLINNAGASYDHPELFTNVSEEILARILQLNVAGVTGVARAVLPGMMERKK

GVLINVSSLAAAIPSPYLSVYSASKAYIIKLSADLATEAAPRGVTVQCVLPGPVATKMSKIKRATWMAPTPEKFVEATLKTVGIESHTT

GYPPHSLIIGVVNTLRYVCETGALWLVTKTMLNIRGRALRKKMKSQAGGRNVSQEDAAVMS 

 

 

 

 

 

 

 



Agarose gel electrophoresis 
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