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VAR-QSTQGDMLQMLKMIPLVKGALKETLRLHPVAVSLQRYITEEIVIQNYHIPCGTLVQ
AAR - RQAQGDMAKMVQLVPLLKASIKETLRLHPISVTLQRYIVNDLVLRNYKIPAKTLVQ
AAR -HQAQGDMATMLQLVPLLKASTIKETLRLHPISVTLQRYLVNDLVLRDYMIPAKTLVQ
AAR -RQAQGDMATMLQLVPLLKASIKETLRLHPISVTLQRYLVNDLVLRGYMIPAKTLVQ
KIV-PQDERITPEVLSKMKYTKACLKETFRLFPITFATSRMIHEEIELGGYHIPKGTHCQ
KIV-GPGEELTPAKLTSIPLVKACLKEALRIYPITFATSRVTNKDIEVCGYHIPAGTHVQ
TVL-PNKEDVTPQALSKLPYVKAVLKETFRKYPITYATSRFLPENLEVGGYNIPAGTHVQ
NVL-PYKEAITPETLNKLPYIKAVIKETFRLYPITFATSRFVQKDIEVGGYNLPAGTHVQ
RVL-PNKETITPEKLSELQYVKAVMKETFRLYPITFATTRYLAEDTEVAGY TIPAGTHVQ
LVL-PNNEAITPEKLSKLQYVKAVWKETFRLYPLTFTTSRYLEEDLEIGGYNLPAGTHVQ
SVIGPKGSPITSNALNNLPY LKACIKESFRLMPAANANARITDKDLVLSGYSIPKGSLVV
SVWGPKGSTATASALNSLPYLKACIKESFRLMPAANANARITDKDLYLSGY IIPKGTLVA
EVV-PPGQPIDDRVLNKMSY LRAVFKETSRLYPTIFFNARTLTRDVVLSGYHVPAKTQIT
EVV-PPGQTIDDKILNRMHYLRAVVKETFRVYPTVGNNLRTLDRDIVLSGYVVPARTVIF
SVL-ANSQEMTLESLQNIPYLKACVKETHRMMPTIDGTTRIPDKDIVLSGFHIPAKTVVR
RVL-PAGTPATAEALQTIPYLKAVVKE TTRVFPPVDGTSRYSNDDIAVRGYRIPANTLVR
QAI-PPGTKITAQSLQNLPYLKACIKETVRVFPTVDGTNRIPSREIALAGYRIPPDTIVR
RVL-PPGTPITPEALQMLPYLKAFVKESTRLFPTVDGTSRILDTDITLSGYNIPANTIIR
RVL-SPDEPVTPEVLQMLPYLKACVKESARLFPTIDGTSRILDKNITLSGYNIPANSTIIR
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LGLYAMGRDPDVFPRPEKYLPSRWLRTE------NQYFRSLGFGFGPRQCLGRRIAETEM
VASYAMGRESSFFPNPNKFDPTRWLEKSQN - TTHFRYLGFGWGVRQCLGRRIAELEM
VAIYALGREPTFFFDPENFDPTRWL SKDKN - ITYFRNLGFGWGVRQCLGRRIAELEM
VAIYALGREPTFFFDPENFDPTRWLSKDKN- ITYFRNLGFGWGVRQCLGRRIAELEM
ANLWGMGRDPDYFSDPLTFKPERWLRDIQTLEH-HNPHAVLPFGHGARMCIGLRFAEQET
CNVYGLGRNSDVFPQP LEFRPKRWI -GNRSDNN - GKALYNLTWGHGPRMCIGRRIAEQETL
ANLYGMYSDAKIFPEPEKFKPERWLRESKMDSQ- TKSLSNLIWGHGARMCIGRRFAEQEM
ANLYGMFRDPEYFPDPEEFRPERWLREANMESN - IKALSNLVWGHGARMCIGRRFAEQEM
GNLFGMFRDSKLFPEPETFKPERWLKGSQMNQE - IKALSNLVWGHGARMCIGRRFAEQEM
ANMYAMFRNSQYYSEPEVFKPERWLKDSGMDNN - LKAMSNLVWGHGARMCIGRRFAEQEM
ALHQLMSHLDENF PDAQKFIPERWIKGDAQESKTHHPYVWMPFGSGTRMCIGRKLAELEL
ALHQLMGRLDENFPEAEKFIPERWIKGDLQESH-HHPYVTLPFGCGTRMCIGRKIAELETL
MANNVISTLPEYYPDPEAYIPERWLRTESSAAN-VQAFALLPFGYGARMCVGR- - - - - - -
MANDVISSLPEYYPEPEKFKPERWLRDDGASGG-IQPFAMLPFGYGPRMCIGRRFAEQEL
T-HCIAGLMHEYFDEPHVFKPERWLRVSSEE- - - IDHHLL LPYGGGTRMCIGRRFAEQEL
V-HCLSGQMPQYFKEHHKFKPERWIRGHKE FED- IDPFLVLPFGTGSRMCLGRRLAEQEV
I-HCIAGLMEEYFPSPEKFKPERWLRGDAECEN-IDPYLILPFGYGSRMCTGRRMAEQDL
I-HSVAGLMSEYVPEPELFKPERWLRSSDS

I-HAV, YVPEPEKFQPERWLRAADRSIL - ANPYLTITFGVGFAVAM!
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VDTTLRGHRIPQGTWIMPNLWAVHHDPDTWGDPDVFRPERFLDENGK -PIPKPP -
VDTTLRGYQIPKGTWVVPNLWALHRDPDTWGDPDVFRPERFLDENGK -PVPKPA-
VDSSIGGYLIPKNTWVMVNLWAVQMDEKHWDNPQEFRPERFIDKDGS -LKAKQD-
EDTTLAGYDIPKGTTVMIDILALHNDTKEWNEPEKFKPERFLDDNGQLLSKLPE-
RDTEFGGYHIPKGTVVFINTHSMHYDPQEWDQPDKFLPEHFMDGSGT -VREHPP -
TDVTFRGYHIPKGTWVLPNIYSMHFDKKLWGDPENFRPEHFMDETGS -VRQHPE -
ADVELGGYTIPKDTWVLVNIYSMHYDEKLWDDPKKFTPEHFLDESGK -VRLHPE-
CDTTLGEYEIQKGTTILINTWALHMDPETWGDPEVFRPERFLDEDGS -LAPKTM-
NDSKLYEYDIPKGTMVMINHWALHNDPKHWKDPSKFDPKRFLDSDGN-LAPKPV -
CDSQVGGYDIPKGTTVLINYWALHHDPKQWKDPEQFDPHRFLDENGKMKPTKPD-
CDSQVGGYDIPKGTTVLINYWALHHDPKQWPDPTKFDPSRYLDENGKLESTKPA-
CDTTLGGYDVPKDTMLITNVWAMHHDKDEWEKPEVFNPERFLDKEGKFGSSERKVSAAGY
CDTTLGGYDVPKDTMLISNIWAMHHDKNEWQNPEVFDPSRFLDKDGKLLGSERKFSAAGVY
CDTTLGGYDVPKDTMLISNIWAMHHDKDEWLNPEVFDPSRFLDKDGKLLGSERKFSAAGV
QESSIAEYTIPQDARVVINLWSLHHDPNEWENPEEFNPERFLDENGNHVYSPSQ-----—
QDSSVGEYTVQKGTRVVINLWSLHHDEKEWKNPELFDPGRFLNEEGDGLCCPSG
IDSSIGEFTIDKDTDVVVNLWALHHNEKEWLRPDLFMPERFLDPTGTQLISPSL
VDSSIGEFAVDKGTEVIINLWALHHNEK EWHQPDQFMPERFLNPAGTQLISPSV
VDSSIGEFTVPKDTHVVVNLWALHHDENEWDQPDQFMPERFLDPTGSHLITPTQ

-ALMPFSAGRRACPGEAVGKADTFLLLGGLVQNFCFSIPEGEGPPDL-TPDEKGGGV-TS
-ALMPFSAGRRACPGEAVGKADTFLLLGGLVQNFSFSIPEGEGPPDL-TPDDKAGGETLN
~NFIPFSAGRRVCLGESLAKPEIFLMFTSLYQSFAFSQVPGKALPSL-KGNVASL - - -VL
-SFLPFSAGRRVCLGEDFAKKEIFLLFTWLFSRYTFYKVPGKESESV-LTLNRVAALTHQ
-SFLPFGAGRRGCLGEAVAKADLFLIFSWFLQNYTFSKVPGKESEDILNMIPQTAF - -GR
-GFLPFSTGRRVCLGESVAKAELFLIFTWLFQNFTFRKPAGKEEVMY -ARVDKSEL - -NP
-GYMPFSTGRRVCIGESVAKAELFLLFAWLFQHYKFSKPIGQEEKDFSEGDPQAA---LN
-SWLPFSAGRRNCLGETIARPELHLILAVLLRNFTFDKAVGPSGETW- TMEPASGGFTFL
-SWLPFSAGRRVCLGESAAKPELHLICATILQQFEIMLPPGVT-ADF-SPDVSGIG- -GY
-SWLPFSVGRRVCLGESLAKSDILLICANLLQRFEISLPEGVK-PNL - ECHMKGFG--ME
-SWLPFSAGRRNCLGETLAKPEILLMCANLLQRFDIRLPEGVK-PHL-EHNLKGFG--IE
RSYLPFSAGRRGCLGESLAKTEMFLIVSRFLHQFKIENPPDKPLPDL-TGRVGV
RSYLPFSAGRRGCLGESLAKTEMF LVASRLLHQFKFENPAGRPLPDL -SGEVGV
RSYLPFSAGRRGCLGESLAKTEMFLVASRLLHQFKFENPVGKPLPDL -SGEVGV
-SYLPFGAGIRVCLGEALAKMEVFLFLSWILQRFTLELPAGDSLPDL-DGKFGV
-SYLPFGAGVRVCLGEALAKMELFLFLAWILQRFTLEMPTGQPLPDL - QGKFGV
-SYLPFGAGPRSCVGEMLARQELFLFTAGLLQRFDLELPDDGQLPCL-VGNPSL
-SYLPFGAGPRSCIGEILARQELFLIMAWLLQRFDLEVPDDGQLPSL-EGIPKV
-SYLPFGAGPRSCIGEALARQELFVFTALLLQRFDLDVSDDKQLPRL-EGDPKV- - - -VF

[ .

SRLDREAKNDVTIGNIRIPKGMIINIPVGATHMDPEYWPEPEKFDPERFTPE
-TRTNRCNSEEIVIDGVKIPKNIELVFPIFAIHRDPNYWPEPEKFDPERFTAE
-TRINRSNLDEMDINGIKIPKETELTFPVFAIHRDPEFWEEPEKFDPERFTPE
~PRINRRAKSDITVNGMFIPKDTDVTIPISALHRNPKYWPEPEKFDPERFTDE

ISETGAHHVGADRVCQDSVTVGDFHFEKGMDIFYNIIGIHYDPDYWEDPEKFDPERFTKE
-VIFDRMCNETITYDGLTIEKGVNVFVSLWTLHYDEEFWPNPTKFDPERFSPE
KGVQFLYSIYNIQRDPTLWPEPEKFDPSRFTKE
* PR

oLk ok K _KE .

AKANRDPFVFMPFGAGPRNCVGMRLALLAMKIAIVRILQNYRPVKSPKTEIPINVSKMGN
NKANRHPYVYLPFGHGPRNCIGQRLAAMEAKCATVYILQHYRFVTCEETEIPLKLNKEAL
NKAKRNPYVYLPFGHGPRNCIGQRLAAMEAKCALVYILQHYRFVTCSETEIPLELSKDAL
NKATRPMYSYLPFGLGPRVCIGMRLALIETKYALISTVQNFKFVVGSKTEIPMPLEKGFI
TKETFDPYTYMPFGAGPRNCIGMRFALVSMKLALVEILQQYSFSVCKETEIPFELDIQGL
NKGSIDPYVYLPFGIGPRNCIGMRFALMNMKLAVTKVLQNFSFQPCQETQIPLKLSRQGI
NKDTINPYTYLPFGTGPRNCIGMRFALMNMKLALVKVLQNFSFKPCKETQIPLKLTTQGL
NNDNIDPYIYTPFGSGPRNCIGMRFALMNMKLAIIRVLQNFSFKPCKETQIPLKLRLGGL
EKEKRHPYAWIPFGAGPRNCIGMRFALIEAKIGLVRVLQKFTFEPCAETEIPPVFGKQLI
NKDKIHPFAYLPFGTGPRNCIGMRFAVLVVKTALARVVQKFKFEPCEKTQIPVKLGKRSI
ATEKRHPFAYLPFGTGPRNCIGMRFALLVLKMAIVRMVQTFQFEPCEQTQIPIKFGKRSV
NKASIKPCTYMPFGFGPRNCIGMRFALLESKMALVRVLQQYRFDVSSETEIPPTLGKTGF
NRANRHPFAWIPFGAGPRNCIGMRFALMEIKMAVVRILQKYRFVPSPKTDIPVKFGTGNT
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----- PGVIVLGGCGFIGRNLVEYLLDNEL--VSYVRVIDKV-PPQTAWLNKKHQRIFEH
-SRVLILGGTGFIGRHMVKYLLQNEL--TTKIRVVDKT-PIEMAWMNEEHK----~-
-YRFLVLGGTGFIGRHLVDFLLKHNL - -ATKIRVVDKV-PPQMGWLNANHKVVFED
-EVILITGGAGFLGQHLIRTLQERDP-KVREIRVVDLK-PYE---NILGHI---DT
-LTYVITGGCGFLGQHLLRVLLEKKK-NVKEIRLFDKNVFPS---LQSEST---ED
-DVCVVTGACGFLGKRLVRLLLEEEE--TAEIRLLDKHVPQQVLQSLEDCR---GG
-WSCLVTGAGGFLGQRIVQLLMQEKD--LEEIRVLDKFFRPETREQFFNLD---TN
-WSCLVTGAGGFLGQRIVQLLVQEKD--LKEVRVLDKVFRPETREEFFNLG---TS
-WSCLVTGAGGLLGQRIVRLLVEEKE--LKEIRALDKAFRPELREEFSKLQ---NR
-WSCLVTGGGGFLGRRIICLLVEEKD-~-LQEIRVLDKVFRPEVREEFSKLQ--~-SK
-CTVTVTGGAGFLGQHVIQHLQLSAP-WVTEIRVFDLI-PFS---RSLDYT---PR
-CTVLVTGASGFLGQHVVKTLHEKAADFVTYLVLFDKD-TFV---QKLDYK---PK
GARTTDTVLVTGSSGCLGQHIVKLLQEHDS-TCKNIRLFDVK-PYK---NLLNHA---VQ
————— EVVLVTGGQGFLGQHIIRLLQQDPK--VAEIRVIDKK-MFTNRIGFEEKK- -~~~
-VTILVTGGAGFLGQHIVKELMEQEVFPVKEIRSFDIQ-PFKWHHGLHPSK---NS
-QVCVVTGGSGFLGQHIVHLLQTKCD-DVREVRTFDIR-PIK---KFLEYE---DN
-EVVMVTGGAGFLGQHIIGHLQEKAS-HVSEIRVLDIR-PYS---NKLGHR---ES
-DVILVTGASGFVGQHVVKLLMERCR-DVREVRAFDIR-PFKWIKELRVTE---TY
----- EVVMVTGASGFLGQHILKQLLEQGEFLIKEVRTFDLQ-PFTWCPELEVHN---PT
. e . *
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EIAKTTQ--DLEVGVLINNAGASYDHPELFTNVSEEILARILQLNVAGVTGVARAVLPGM
ALSATQEKLKGTPTLLVNSAGISRRSS--FLEMSEEAFMKVVDVNLKGTFLVSQLVCNAM
LLTDVTQKFSCAPCIAVNCAGITKDEF - - LLKMDNRMFDQVIKVNLKGTFLITQAVGRAM
LLTDVTQKFSCAPCITVNCAGITKDEF - - LLKMDNRMFDQVIKVNLKGTFLITQAVGRAM
LIGQLKDKFSAVPTVTVNSAGITRDKL - -MLKMSEEDFDEVIRVNLKGTYLVNQAVGRAL
LLDKIKEKYSSAPHVAVNSAGITRDRT--MMKLTEEDFDKVVNVNLKGTWLLNKAVGKAM
ARARVT - - -EGRVDVLVCNAGRGLHGP - - LEAHSADAVGSVLDVNLVGMVQMLQAF LPDM
AKRNIT---EGRIDILVCNAGVGLMGP--LEAQSLDAIHAVLDVNLMGTLRTIQTFLPDM
AQRNVS - - -EGRIDILVCNAGVGLMGP--LETHSLDTIRAIMDVNLLGTIRTIQTFLPDM
TIEKIK---EQRVDILVCNAGVGLMGP--LECHTYDTMKKIFDVNLFGTIGTIQAFLPGM
TTKKIK---EQRVDILVCNAGVGLMGP --LECHSYESMKKLFDVNLFGTISTIQAFLPGM
AVKDVFTK-HKRIDILVNNAGHGSSGY - -IELVTDQQMRALFDVNFFGVVHLIQEVLPIM
VAGEILKE-NGRIDVLVNNAGYGEVDA--IDQLSLEACQAMMDTNFWGTVRTTRAVLPAM
--------- EGKVDILINNAGYGQSGS--FEHVSLEKCRALFETNFFGAVHLTQQFIPSM

FAEDILES-EGRVDILINNAGYGQAAT-~-LENASLEKSRQLFETNFFGAMHLTQKFIPSM
o o el . = * % a

---MERKKGVLINVSSLAAAIPSPYLSVYSASKAYIIKLSADLATEAAP-RGVTVQCVLP
IERGEAKGGSVVNIASLAGRNGLAMNCQYAATKGGVMAFTKSCAKELAK-TGIRMNCILP
VE-GKVPNGSIINMASIVGKVGNLGQCNYAASKAGVEGLTRTSAKELAK-FGIRCNAILP
VE-GKIQNGSIINMASIVGKVGNLGQCNYAASKAGVEGLTRTSAKELAK-FGIRCNAVLP
VE-SKAKSGSIINISSISGKVGNVGQTNYAASKAGVVGLTKTVAKEMGR-FGIRVNAILP
L--TNKVQGSIVNISSLVGKTGNIGQTNYAASKAGVIGITKSMAKEMGK -FNIRVNAVLP
---KRRRSGRILVTGSMGGLMGLPFNAVYCASKFAVEGLCESLAVLLPP-FGIHVSLIEC
---KRKRHGRILVTGSMGGLQGLPFNEVYCASKFAVEGACESLAILLQH-FNIHVSLIEC
---KKKRHGRILVTGSMGGLQGLPFNEVYCASKFAIEGACESLAILLQH-FNIHISLIEC
---KQRRSGHIIISGSVGGLQGIPFNDVYCASKFAVEGFCESLAIVLQH-FNVHVSLIEC
---KQRKSGRVIISSSVGGLQGIPFNDIYCASKFAVEGLCESLATIALQH-FNIHVSLIEC
---KKQRSGRIISVSSVGGITAWPFGEIYAASKFALEGFTESLSIGYRP-FNIWVSSCQP
---KRQKSGRIINVSSIVAVWALPFNTIYAATKFAVEGFTEAIAVTLKRAYNIRMSLVEP
---KKRKSGHILFISSTVSTFGIPFCEIYTASKCAVDGVAEALAPSLAL-FNIKVTLICP
---KRNKSGHIIFISSTVTTFGIPFCEVYTASKCALNGLAETLAPQLAL-FNVKVSIVCP
* . * .
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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.

Steroidogenic- Length BLAST hit and
roL nLe Transcripts . E-value Accession mumbers Sequences
related genes (aa) species

steroidogenic activator

MADTEQEVEETPAREEPEK PAEEEKPVENGEKTEEAVADGDL
KTEEAKEEGGEAKEEAVENHENGKEGEEEEEEETPAPSLERP
TENFPFTDEIVQQLLIME SGEEGWDEVEEKKGVLVY REAEENS
SPLIEGVLEYSGIPTEKILEFYTDFEVEREWHEK T INIEVLD

steroidogenic
acute regulatory

steroidogenic acute protein, . — e il - i
JroneERte A I . ErEEE e o eree EKDDFKI THSTFKMPTGCDNRDAVQCTMVRSEEDGSREVILY
J;igll‘?t'” progeln  conzig 2iC0 E/SEL n‘t'clhi'._;‘adr‘a‘ 1.00E-65 X2 _011860912.1  poryypsKPPKKSFPIRADVOLMGAVIRPKEGEEGVTTVIFT
STAR) Stroncuioeentrots NOVNLKGHMPKAFVHEVTVGEPVALYDDLTLYWKK I TEPPKS
[2trongylo PEEKDEENEEENGEENGEAGEEEEKNDEKEEEEEEENEEATVE
3 purpuratus] TEKKDEGAAAEGAARAAGEGAPVGEGDGGKLITADIPAADEE

ERE

stAR-related KEVEVLYKKSTEFDGHI YRAECVIDSPAEKVIRYILPSPRGL
. ) . lipid transfer RGKWDKTVKESEVIEKIDEDLIVGRSATHSVAMGLISSRIEV
:\t"H'R_rE_atEd __pld' - j = P o = < 7 NNF-G1 b4 TRGATT TTY i STTCTHSEST ETi™ ey FF‘:-‘R{"‘:T\T\-']-[("FT
transfer protein contig 1443 P/184 ) DIuFE_H 2.00E-91 XP_T85877. DL__IRR_PEE;;_L_?:ﬂ:_QR;DLPE;DJ TREVIIHGE
[Strongylocentrotu FCTPVEGEPDKCYVVHIVOTDLSGMLPKSVVESALPTNLIDF

5 purpuratus] FREDLDEALEDHNLHNCT

MADEF SG5GARGWNDEPMLOSAT SGONNNSSOPERQLIQREVT

steroid receptor HILPENGPSPPKTGDLKPPTEQIPLSAPRPKMPENLPPPPPS
steroid receptor contig 22268 Fya3e FNA activator 1 | 0Eons %P 007937187, FLMKPKETEKGEETTSGTSSGIPEDLLPTLEEVLSKLLSTLE
RNA activator 1 SRR s : [Orycteropus afer " = - FEATIFSISEI Y RCOGOLKARVCDDVKRKLNT FEKCWMDDKLSNEVK IQMGKLA
afer] TATTDRKYEEANRLHLGLMMNHVSEVSSWMVGTKRLIQEAKG
TLPEETDTTAQSVISKQEAPSTLIPVTS
B i ndnesd ASLFVTTELHFLLFYHYATTYWFYLTDTKERMY
age;:gfnpig i EFKYLTIWTMLLQLFYFFWCCVIDLISASASETSVG

= —_ AR _‘:.. TGT "..:":.."-"-' TYCT T A "L s
androgen-incuced contig 5577 B/233 isoform X1 2.00E-64 Xp 793283.4 WL LAATVFRIGILVVITEWALYSIDRELIFEEALDKEFE

gene 1 protein WLNHALHTYVLPLLLVDMLLVNHEY PSERAGMAGTLAFGESY
LIWVLELGFAKDIWVYPFFEVLHGIYFPLFFGVMSLVLELEY

IIGEKTHALLGGYREEVSTEEMD

[Strongylocentrotu
3 purpuratus]



steroid hormone receptor

sterocid hormone

receptor 3 contig_ 4954

B/547

steroid hormone

receptor spshrl contig E1408

orphan steroid
hormone receptor 2Z-
like

contig 15432 PB/316

membrans-associated
progesterons
receptor component

=]
=]
in

contig_ 13 F/175

steroid hormone
receptor 3

[Strongylocentrotu
S purpuratus]

0. 00E+00

steroid hormone

receptor spshrz

[Strongylocentrotu
5 purpuratus]

2.00E-57

orphan steroid
hormone recsptor
2-like
[S3accoglossus
kowalevakii]

&.00E-122

membrane—
associated
progesterons
receptor
component 1
[Strongylocentrotu
3 purpuratus]

T.00E-73

NE_0010Z20354.

NE 0011lle9&E.

XP 00273950a.

XP _783332.1

1

(o]

MELPPSKEWSSFHPPHSHCASPSTSPPHYPRSPPLHSLSSER
HVPPLLVVPGIFQSCSQNKSEVGDPYFVESPHSTVIESSYPL
TLSPYGHGTLSSPGSLESLEQPPASLGVSRSAGFLPSPGSIG
SGEVMLSPFSAGPTPRPGSTRFPFPPHLSVQTHHHMLHDSIE
TDSELAKPSGRGSAGLDSQGHSDESHSDEDEALMLCSICSDE
ATGLHYGIITCEGCEGFFERIVONERIYICVGTIGHCEVTIER
FNRCQYCRFQECLTMGMMLEAVEEDEMPGGRNT GLSYKCEFPE
HY DELEREEFQLMAQQKAOMRENREAFKAR TKARRF ANKGOGE
HESKDPPTAGSDERKPEIRQLEPQTAQLVEVLOQTESAVLET
ANKTWREQLETPSTLELSEFVRLOCMLGEQLVFHLVOWVEHL
FFFTOLSAVEATY ILKTEWLELLLLCTVIQRMAFROKSLIGSS
WTTWPE?TLQFELCEHQWLL”LOECMH"“LDLQLDHD?FRE

s

VELEEDDGTSQGLSQIQIKSAAFAPQRPVELCVVCGDERSGR
HYGAISCEGCKGFFERSIRKSLGY TCRGSKECQIIKHNRNRC
QYCRLOKCLAMGME SDLOCERSPLEPRERTPDEVEARTGLED
QGILLNIQP

IRKDIRSPLAATPTFGTOEVPARTGLFDOGILLNIQPNTTST
VOPTQITDTTITDLSTLASVVISLASMEGNTEVODGRRAGDAD
VISHGETSTVIVISQPETSSQISEAFDTLAKATNPARNGDG
SISGSEQTLILSGGSANNSTEQPLIELEGPMLTDTHTIQF
KLITPSPMPOYLNVHY ICESASRLLFLSMHWARSTIPAFQALS
PDCHIVMVOECWSELF TLGLAQUAQSMALSTILTAIVNHLOT
SLOQDELTADRVEAVMEH IWKLQEFVSATSKLCIDOVEFAYL
KTIVLFSPDHPGLVHEROQVERF

MAAVELLEELFLEPINVALLSVCVFLLYEIFAGGERKPEPPE
QPQLEEMERRDFTLODLEKYNGVDDERILIAVHNGOVEDVIRG
ENFYGPDGPYGIFGGHDASRALATFSLDEDSLPEEYDDLSDL
HAEOMGSVEEWHMOFOER Y DY VGELLEPGERAPTDY SDEESHA
EGDEEDS
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L3EEGIEVVGHGLLADFFPIFSYIPTPGMRGLEDLVVEY YKL
IDKELDEHEAY YNPRDEPKDFIEMLYHARQIMIDEGEEGIDO
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S2. List of amino acid sequences and their accession number for gene characterization and phylogenetic tree analysis.
StAR

>Hsc StAR[Holothuria scabraj
MADTEQKVEETPAAEEPKKPAEEEKPVENGEKTEEAVADGDAKTEEAKEEGGEAKEEAVENHENGKEGEEEEEEETPAPSLEAPTENPE
TDEDVQQLLDMESGEEGWDKVKEKKGVLVYRKAEKNSSPLIKGVLEYSGIPTEKILEFYTDFEVRRKWNKKTINIEVLDEKDDFKITIHS
IFKMPTGCDNRDAVQCTMVRSEEDGSRHVILYKSCNHPSKPPKKSEFPIRADVQLMGAVIRPKEGEEGVTTVTFINQVNLKGWMPKAFVN
KVIVGFPVALYDDLTLYWKKITEPPKSPEKKDKKNKEKNGEENGEAGEEEKNDEKKEEEEEENKEADVETEKKDEGAAAEGAAEAAGEG
APVGEGDGGKLDTADIPAADEEEAK

>Hsa StAR[Homo sapiens; AAB88174.1)
MLLATFKLCAGSSYRHMRNMKGLRQOAVMAISQELNRRALGGPTPSTWINQVRRRSSLLGSRLEETLYSDQELAYLOQOGEEAMOKALGI
LSNQEGWKKESQQDNGDKVMSKVVPDVGKVEFRLEVVVDQPMERLYEELVERMEAMGEWNPNVKEIKVLOKIGKDTFITHELAAEAAGNL
VGPRDEVSVRCAKRRGSTCVLAGMATDEGNMPEQKGVIRAEHGPTCMVLHPLAGSPSKTKLTWLLSIDLKGWLPKSIINQVLSQTQVDE
ANHLRKRLESHPASEARC

>Rno_ StAR[Rattus norvegicus; AAU84904.1)
MELATFKLCAGSSYRHMRNMKGLRHOAVLATIGQELNRRALGDPSPGWMGQVRRRSSLLGSQLEATLYSDQELSYIQQGEEAMOKALGIL
NNQEGWKKESQQENGDEVLSKVVPGVGKVFRLEVLLDOPMDRLYEELVDRMEAMGEWNPNVKEIKVLKKIGKDTVITHELRAAAAGNLV
GPRDFVSVRCTKRRGSTCVLAGMATHFGEMPEQSGVIRAEHGPTCMVLHPLAGSPSKTKLTWLLSIDLKGWLPKTIINQVLSQTQIEFA
SHLRKRLESSPASEAQC

>Atr StAR[Acipenser transmontanus,;ACI23577.1)
MLPATFKLCAGISYRHLRNMTGLOKTAVVAINHELKRFAGPGPSNWISQVRRKSSLLSSRIEEKPYSEVEMSYLKQGEEALQKSISILS
DODNWKTE IVAANGDKVLSKVLPDIGKVFKLEVVLDQYPDRLYGELVDNMEQMGDWNPNVKQVKILORIGODTMVTHEMAAETAGNIVG
PRDFVSVRCAKRRGSTCFLAGMSTRYTGMPEQKGFIRAENGPTCIVLRPNAEDPTKTKFTWLLSIDLKGWLPKTIINQVLSQTQOMDEFAQ
HLRDRMETIALPC

>Xla StAR[Xenopus laevis,; AAG28595.1]
RPGRLLPATFKLCAGISYRHLRNMTGLRRTAAVALTHELEKLALVGPGPGKWINQIRRKSILLSSRLEEKTLNDVEMSY IKOGEEALKK
SLNILGDODGWKTEIVMENGDKVLSKVLPDIGKVFKLEAVVEKPLDNVYGELVDNMEKMGEWNPNVKEVKILOQKIGKDTVITHEKAAET
PGNIVGARDEFVSVRCSKRRGSTCILAGMSTREFGGMPEQKGEFVRGENGPTCMVLRPLAEDVSKTKLTWLLSTIDLKGWLPKSTIINQVLSQT
QVDFAKHLRSRMASSSTALSLC



>Dre StAR[Danio rerio,; AAG28593.1)
MLPATFKLCAGISYRHMRNMTGLRKNAMIATHHELNKLSGPGASTWINHIRRRSSLLSSPIAEETYSEADQCYVQOGQEALQKSISILE
DODGWQTEIESINGEKVMSKVLPGIGKVEKLEVTLEQQTGDLYDELVDNMEQMGEWNPNVKQVKILOKIGOETMITHEISAETPGNVVG
PRDEFVNVRHAKRRGSTCFLAGMSTQHPGMPEQKGFVRAENGPTCIVMRPSADDPNKTKFTWLLSLDLKGWIPKTVINRVLSQTQVDEVN
HLRDRMASGGGIDAATIAC

>Sko StAR[Saccoglossus kowalevskii,; XP 0027407221
MSDETQTAVVTEPKPEENTEAPPKEDKPADEAKVSDATKKDAVAAAPVLVAPTESPFGEDDFEHILOQIEASEGAENGWESAKKSDAVKI
FRKKDKNSEINLIKSYLTLPGIPADKAMELLTNYEERKKWDKGHKIDVLDEKSDFCILYSVEFKMPAACTGRDEVIASTKRSDEDNKRHI
ILYKDCVHPDKPPNNSLIRGETIVNGFIVRQDENDEKSSRLTVLOQLEMKGWIPKEFLLNRLTLARPIGIRDDLNAYWKEINKPKENGPT
DKKEEKKEEGEAEKTEDKEEEPKEENTEEKKE

>Apl StAR[Acanthaster planci; XP 0220918581
MSETEQKPOQTEEQPQEGDAPAEATEDQPAKEEQTEGTGEVGADGEAAKEEGGAEQAASAEKEESKPAVAAQEASPPSLEAPQENPESED
DLEQILOQLEASEGEDKGWEKSKKIKGVTIVEFKKPEKNGVPLIKAYMEFSGIPCDKVLEFFTDAELRKKWSRKTPNYETILEERDDFKIVYT
VIKMPMACDDRDIVQCMQVRSDEEQKRHVILYKSCNHPNKPPGKGPIRADVGIMGLVIRPKDGDETSTKVIWLSQIGLKGWALKMIVSR
VIVGYPVSLCDDLOQYWKKTTAPKEPEKKEENETPKEEKTDENAEPKQEEGKTEEAAGDAPVENNVAAPVTADDEDIPAADEEEKGEEK
AGEEA

>Spu_StAR[Strongylocentrotus purpuratus; XP 0116609121;
MDFTGIPVDKVLEFFTDPEQRRKWNKKSPTFEVLEEKEDFKVVYTVFKMPTACDDRDVVQCCVVRSDEEPIRHTILYKSCNHPSKPPTS
KGHIRADVGVMGIVIRPKEGDEVATHVTWVGQVNLKGWMPKMMVNKVTVGYPVSLYDDINTYWKKLTGODKKEKKDGKAEGEEENKEEE
GEAKPDEEVPAENGEAEPEKAEEKAEEKAEETNAEEKKEEAASEDKPASDEKPAEEGAATETAE

>Aja_ StAR[Apostichopus japonicas,; PIK39463.1]
MPTGCDNRDAVQCTMVRSEEDGSRHVILYKSCNEHPNKPPKKSFPIRADVQLMGAIIRPKEGEEGVTTVTEVNQVNLKGWMPKAFVNKIT
VGFPVALYDDLTLYWKKITEPPKSPEKKEKKNKEKNGEENGEAAEEEKKEDKKEDGGEDEENKDADVKTEKKEEADEKPAEGATEEAAA
AAEGAPVGEGDGGKLDTADIPAADEEEAK

>Pva_ StAR[Penaeus vannamel, XP 0272255821]

MNRLGQLPSLGTSGSINATPADFLLANYVSGMQINGRMSTVRRFFCLFVTEFDLLFTCLFWIICILINGENLVKALEEEVEHYSIKTSIF
DIVMTAAIRFTVLLLEFYALLHINHWWLVALTTAGSCAFLIAKTLLYTWQTENSRPFEVMLVLISFLIAWAEAWFIDFRVLPQEARARST
LEAAAGSSEHMENDPLLPQLERVRDYLSHYTETVGDEYSPMESPLGSDDDDDGEFTRTDYRKLSPEEKQOMOASGYDALOQKAWETVNSPGW
KVEKETSHGDTVSSKVGPKGSKIYKLVGMVEVEPKTLEFNEMLENFENIPTWNKAITLGRVVQTIDSCTDVVYQVAAEGPGGVVSARDEV



NVRHWKKIGDCWVSANVSVVHKDEPPOQKSIVRGENGPGCWVESPVAGAPKKCSFQWLLDTDLKGWIPQYVIDQALTFAMTDEFLOCLRNY
APHISASKCERYSAR

>Pmo_StAR[Penaeus monodon,;ALO17561.1]

MNRLGHLPSLGASGSINATPADFLLANYVSGMOQINGRMSTVRRFFCLEVTIFDLLFTCLEWIICILINGENLVKALEEEVEHYSIKTSTIF
DIVMTAAVRETVLLLEYALLHINHWWLVALTTAGSCAFLIAKTLLYTWOQTENSRPFEVMLVLISFLIAWAEAWEIDFRVLPQEARARST
LEAAAGSSEHMENDPLLPOQLERVRDYLSHYTETIGDFYSPMESPLGSDDDDDGEFTRTDYRKLSPEEKOMOASGYEALQKAWETVNSPGW
KVEKETSHGDTVSSKVGPKGSKIYKLVGTVEVDPKTLENEMLENFENIPTWNKAITLGRVVQTIDSCTDVVYQVAAEGPGGVVSARDEV
NVRHWKKIGDSWVSANISVVHKDEPPOQKSIVRGENGPGCWVESPVEGALKKCSFQWLLDTDLKGWIPQYVIDQALTFAMTDEFLOCLRNH
APYTIAASKSERYSAR

>Dpu_ StAR[Daphnia pulex,; EFX88733.1]
MSKESRNRSDQAREVAETIFISNSADHSSQSLTRHHTINTMPNYTIHESYYHNEDYLRETLSAGSPRDGRISAVRREFFCLEVTEFDFLETTL
MWITICLVISGENIQOMLIDQIVHYTIHGSLFDIVMASAGREFVILLLFYALLCINHWWVIAITTAGSCGFLIIKVFFFEWAKATNYTLDV
FLVLSSEVLSWGEAWFLDFRVLPQESLARDFFRAISSDDERAPLLONQAPSVRSHNLDDEFYSPIDSPQGMYSLFFPDEELARKAKEAYE
EALSTINSDGWKVEKQTPEGDVVHSKEFIRRNHKIFRLTGTVEIPPKLLFDELDRNIENVPSWNPTLTIECRNLKTVNDKVSVSYQLAAEG
GGGIISSRDFINLRYCENREGVYICAGTSVVEFPDMPAQKGYVRGENGPGCWVMTPIPNEPNKCVFQWLLDTNLKGWIPQSIIDTALSFEFA
MCDYIRYVRTFADNLRQEGKF

>0fu StAR[Ostrinia furnacalis; XP 0281569471
MGGAGWARGEARVADDSDFQTLKNLLSSENGWTLEYERDGVKVWAEDAAHGALRTVKVVAEFSDVEPDALYDVLHDPEYRSVWDTHMLA
AEDAGHINVNNDVGYYAMSCPAPLKNRDFVLQRSWLDTGDEKMILNHSVFHKDYPPRKGYVRALSLLTGFVVRTRPEGGSWLGYVSRSD
PRGALPAWLVNRVTAQLAPRLVNQLHMAARKYPGWKSLTDLPYHKPWRHPEQVPPYRISLADCVDPDAPPVPEEPKPDTSKGKLEVPQA
KEIESHSVEDLGDISSEFSVEVEEDLSELTLDSTKKKGKEFYKLVKSMKNRRKSVQVAKSADNLMEGKPEEKQEKKKGFKFHRREFSLSRG
RED

>Vta StAR[Vanessa tameamea, XP 026484400.1)
MGGAGWTREARVADDTDFETLKHLLGSDDGWNLEYEKDGVKVWAEDAAHGALRTVKVVAEFEDVEPDALYDVLHDPEYRSVWDTHMLAA
EDAGHINVNNDVGYYAMSCPAPLKNRDEFVLORSWLDTGDEKMILNHSVFHKDYPPRKGFVRALSLLTGEFVVRRRESPGSWLGYVSRSDP
RGALPAWLVNRVTAQLAPRLVNQLHTAARRYPGWKALTDTPYYKPWRHPEQVPPYRINLEDCIDPDAPPPPPEPKPNTSKTKLEVPQVK
ETESHSIEDLGDISSEFSVEVEEFSELSLDPTKKKGKFYKLVKSMKNRRKSVQVAKSADSLVDGKSSEEKHEKRKSFKFHRRFSLSRGR
ED



>Cgil StAR[Crassostrea gigas,; XP 011434195.2]
MPIMSINASTSDMRDVSSSROQDKARQAGTALYGSIHNQAVEPRMENESYTYVYGPERISTHRYSPCSTVSSVRRTFCLTALFDLCFECFEFTI
LWVIYTQLTGSETVWEAFEQQVANYQFQTSLEFDTVMVAALRFILIELGYALFRLNHWWLTIAISTSLTCIFLITKVFLFEFSHDGKAENP
LSYILLLTSFILTWIETWEFLDFKVLPTEKKILLRGTHGEANERSGLLGRAEEGGNRVVHDDDKDRYYSPAGSDDEGEDRYRSLPPSRSH
SRKDHEYLKIANETMDMLFELVREGGWITERESQGDMVQSAY IKKLKRKIFKLECTLDISPHELWKDTIDNVNDSPSWNPTLLESKTLL
VVDEKTDISYNIAAEAAGGLVSARDEFINLRHWGERDQTFFIAVNKATFPDMPPOQKKYVRGESGPCGLVENRVTGQPNRCKLOWELNTNL
KGWIPQAVIDQGLTGVLMDYCKYLRQHIQETKGRSFES

>Mye StAR[Mizuhopecten yessoensis; XP 021369546.1]
MSINTNEADMVRTSTNRGHASKTAAQATIYGSLSSSSSVSAANGSVGHIGRTDNRMCGWEPDSGKMSPVRRTFCLEVTEDLILTEFILWVI
YTQLIGDSSVWEAFTKQLAGFTIYSSLEFDTVMLAAMRESFLLLGYALFRLDHWWVIALTTFLTCGYLLAKSFLEFDFKENNNNPLSYVVL
ITSFVLAWAETWFLDFKVIPVEKKHRDRVNRDHHYASERSRLIGDSEQGVMSGEDNEYYSPLVTPDGSDDEGEHRGGFQTPRRGHSRQE
QODFVKQARETMDITLEMLNLEDGWKYQAGNDLEQGVVHSMFFKQYNRKVFRLOATMNLEPKRIWEELAYGTNSSPQWNPTLTECRTLET
IDDNTEISYSIAAEAAGGLVTSRDEFVNVRCWGVRDGVEFLSCASGTTYPDMPPOQKKYVRGENGPGGLILKAMKDDPNKCELTWEFLNSSLK
GWIPQOSAVEQGLSGFLLDYLKYLSQRLEETIRNQEGS

>Aca StAR[Aplysia californica,; XP 0050991981
MPAAPIMSINSDVSPLPASSSAREEQAKVAGHVIYNSVHGAADNTRIPPPVSAPVLPSFSDPDMGGPSGPAPLTASLAADPMSEGRMSS
VRRTFCLEVLEFDLILMFILWVIYAQLIGDTGYKAFEKEVONYTFASSLEFDSVMLSAVRFTFLLLAYALYRSGHWWMVAFTTALTCGVLI
AKIFLFDFEGSKSNNNPLSYCITITISEFVLAWVETWFLDFKVLPHEKKLMSRLAASTGRGYGSTYTSQGYRTESNDDMQSVITEDNQFEYS
PLDSPEGSDTESDVKESRGAVGGAVAARGLSRQENDYVRLARHSWEVLWTYITSPESDWKSESGSSTIEAGVVHSKKVKGVGKVEFRLTTL
IEWSPKATYEAVNFQPETQPOWNSALKESQVLOMVDDNTDILYNIAAEVAGGVITSRDFVSLRTWGQREGMY ISAGMGVNHPDKPPQOKA
YVRGKNGVGGWVYKPVEGEPNKCLFLWFMNTDIGGWFPQRLIDVNMAKVLMDFNRDLQAHVRELKSSRSEP

>0Ovu_StAR[Octopus vulgaris,; XP_029633644.1]
MSIERSTHGLVKQKKQPEEASTTVYARAISEHSATSMSNFATTSVEAEVGAEGPDGKMSPVRRTFCLIATFDITIFTVVIWIIYTQILSA
SKTDSYKNEVLNYDIHYSMEDIVMSAAVREVLLILAYALFRIRHWWMVATATFLTCTFLIAKCLVEDENYASNSLTYALLLVSEVICWI
ETWFLDFKVLPQEKRYLLRTLIPAVSERTPLLRGNNPENPDAISTTDEFHSPIDSPASSDEEPMEGTNKYSQAVNRQTLIDKTPMDLSY
LKLGKESWEQVYSLYKSESNWVFQCGKDATEGCVLSKKSHVGNKIFFLOAVLNISAKELWEDLVFRTEDLSTWNPTILDSKLIKPLSEN
CDISYYVAAPGAKGLVKSRDFVVVRKWGKRKGLYFSTGMSVKEFPNIPPVDKCVRGENGAGGY LVEPLSTEPNKCKFYWFCNTNLKGMLP
OKLVDSALGGMQLDYLKHLRHHVEQLRQYKV



CYP10.CYP11l

>Hsc CYPlO[Holothuria scabral
THVHITIEPYDVRELIRLEGVTPRRITLDPLVAYRKLRKRNIGTSNLOGEEWRRLROPEFNHLMFKPGQINTYIPKVEECTNDFCTLMREL
RTODGEVPDYMROQVORWTLETLADIVLNTRIGCVDKYPSKLAERAINSAMHFTTGLGDLMYSFPLYKFGIYTETWKNFATAQDEEFEFEEV
QPYVQODAMESMKKDDERATKLGSEYFRMERDATFLESLLAMHMDKDLEATISDLLNDLLLGAIDTISSMEAFVVYNLSRNPDCQERVYGE
INRVLPPGTPITPEALOMLPYLKAFVKESTRLFPTVDGTSRILDTDITLSGYNIPANTIIRIHSVAGLMSEYVPEPELFKPERWLRSSD
SSIMASP

>Hsa CYP11l [Homo sapiens; AAA52162.1]
MLAKGLPPRSVLVKGYQTFLSAPREGLGRLRVPTGEGAGISTRSPRPEFNEIPSPGDNGWLNLYHFWRETGTHKVHLHHVONFQKYGPIY
REKLGNVESVYVIDPEDVALLFKSEGPNPERFLIPPWVAYHQYYQRPIGVLLKKSAAWKKDRVALNQEVMAPEATKNFLPLLDAVSRDF
VSVLHRRIKKAGSGNYSGDISDDLEFRFAFESITNVIFGEROQGMLEEVVNPEAQREFIDATYOMEFHTSVPMLNLPPDLEFRLEFRTKTWKDHV
AAWDVIFSKADIYTONEYWELROQKGSVHHDYRGMLYRLLGDSKMSFEDIKANVTEMLAGGVDTTSMTLOWHLYEMARNLKVQDMLRAEV
LAARHQAQGDMATMLOLVPLLKASIKETLRLHPISVTLORYLVNDLVLRDYMIPAKTLVQVAIYALGREPTFFFDPENFDPTRWLSKDK
NITYFRNLGFGWGVROQCLGRRIAELEMTIFLINMLENFRVEIQHLSDVGTTEFNLILMPEKPISEFTEFWPENQEATQQ

>Mmu_ CYP11l [Macaca mulatta,; EHH27471.1)
MLAKGLPPRSVLVKGCQTFLSAPKERLGHLRVPTSEGAGISTRSPRPFNEIPSPGDNGWLNLYHFWRETGTHKVHLHHVONEFQKYGPIY
REKLGNVESVYVIDPEDVALLFKSEGPNPERFLIPPWVAYHQYYQRPIGVLLKKSAAWKKDRVALNQEVMAPETTKNFLPLLDAVSRDFE
VSVLHRRIKKAGSGNFEFSGDISDDLFRFAFESITNVIFGERQGMLEEVVNPEAQRFIDAIYQOMEFHTSVPMLNLPLDLFRLEFRTKTWKDHV
AAWDVIFSKADMYTENFHWELROQKGNVHHDYRGILYRLLGDSKMSFEDIKANVTEMLAGGVDTTSMTLOWHLYEMARNLKVQODMLRAEV
LAARRQAQGDMATMLOQLVPLLKASIKETLRLHPISVTLORYLVNDLVLRGYMIPAKTLVQVAIYALGREPTFFFDPENFDPTRWLSKDK
NITYFRNLGFGWGVRQCLGRRIAELEMTIFLINMLENFRVEIQHLSDVGTTEFNLILMPEKPISFTFWPEFNQEATQE

>Rno CYP11 [Rattus norvegicus,; NP 0589821
MLAKGLCLRSVLVKSCQPFLSPVWOQGPGLATGNGAGISSTNSPRSENEIPSPGDNGWINLYHFLRENGTHRIHYHHMONFQKYGPIYRE
KLGNMESVYILDPKDAATLEFSCEGPNPERYLVPPWVAYHQYYQRPIGVLFKSSDAWRKDRIVLNQEVMAPDSTIKNFVPLLEGVAQDFIK
VLHRRIKQONSGKFSGDISDDLFRFAFESITSVVFGERLGMLEEIVDPESQREFIDAVYQMFHTSVPMLNMPPDLFRLFRTKTWKDHAAA
WDVIEFSKADEYTONEFYWDLROQKRDFSKYPGVLYSLLGGNKLPFKNIQANITEMLAGGVDTTSMTLOQWNLYEMAENLKVQEMLRAEVLAA
RROAQGDMAKMVQLVPLLKASIKETLRLHPISVTLQRYIVNDLVLRNYKIPAKTLVQVASYAMGRESSFFPNPNKFDPTRWLEKSQONTT
HFRYLGFGWGVRQCLGRRIAELEMTIFLINVLENFRIEVQSIRDVGTKENLILMPEKPIFFNFQPLKQODLGSTMPRKGDTV



>Omy CYP11l (Oncorhynchus mykiss,; AAB25804.1]
MMVSWSVCRSSLALPACGLPSARHNSSMPVVRQALSPDNSSTVONEFSEIPGLWRNGLANLYSEFWKLDGEFRNIHRVMVHNENTFGPIYRE
KIGYYDSVNITKPEMPAILFKAEGHYPKRLTVEAWTSYRDYRNRKYGVLLKNGEDWRSNRVILNREVISPKVLGNEFVPLLDEVGQDEFVA
RVHKKIERSGODKWTTDLSQELFKYALESVGSVLYGERLGLMLDY INPEAQHFIDCISLMFKTTSPMLYIPPAMLRRVGAKIWRDHVEA
WDGIFNQADRCIQONIYRTMRODTNTHGKYPGVLASLLMLDKLSIEDIKASVTELMAGGVDTTSITLLWTLYELARHPDLOQEELRAEVAV
ARQSTQGDMLOMLKMIPLVKGALKETLRLHPVAVSLORYITEEIVIQNYHIPCGTLVQLGLYAMGRDPDVFPRPEKYLPSRWLRTENQY
FRSLGFGFGPRQCLGRRIAETEMQLFLTIHMLENFRVDKQROQVEVHSTFELILLPEKPILLTLKPLKSGQ

>Bfl CYPlO(Branchiostoma floridae; XP 002596632.1]
KTYGKIYREKLGPGREMVFEFVCDPRDIGTVFRSDGRLPOQRPPVNSLATYRKMRKKPLGLGNLMGEDWHRVRSSVNKEMMRPKSVGAYATM
ODDVSREMAEQIQTVVRKGDSGGQVDNFMNLMHKWGLESLSLVILGKRLDCLTLDQLAEDSDAQRMISAVLEFFLYFGKLEMSLPLYKY
FNTPAWKREVRALDTMNRYAICPIQERILTELSKLEEPPQETDFLSNLLSQKDMTLDEAVMMATIELLTGAFESTANTLAFNLYCLAKNP
AAQQKLYEEILEVVPPGQPIDDRVLNKMSYLRAVFKETSRLYPTIFFNARTLTRDVVLSGYHVPAKTQI IMANNVISTLPEYYPDPEAY
IPERWLRTESSAANVQAFALLPFGYGARMCVGRFLPVKNRSVS

>Bbe CYPlO(Branchiostoma belcheri; XP 019631487.1]
MSLLLKVVRRVVQGSWEFRAGIISVAPRTTTTTATVRSQSTGEEPEGSVAYESSARPFEETPGPKGLPLIGTALDYSPFGQFPIKTKLME
SFKERTKTYGNIYREKIGPMDLVVISDPKEIERVFRNEGRYPERRPLVSVQIYREAKKLPAGLANLTGEEWQRVRSSVQKDMMRPKTVG
AYAALQDDVTRDLVDVIRALTGKEESGGQIHNFINYVYRWALEATISVVVLDKRLGSLTLDDLEPGSDAQLMINGVNDFEFRAFVKLELAA
FGLHRYISTPTWRRFEKAIDQWHYVAAKLLKEKLARSTTEDGKPAESDTDFLHSLLSREDVTFEEAMMMAVDLLAAGIDTTGNTLMENL
FCLARKNPEAQEKLYREIVEVVPPGQTIDDKILNRMHYLRAVVKETFRVYPTVGNNLRTLDRDIVLSGYVVPARTVIFMANDVISSLPEY
YPEPEKFKPERWLRDDGASGGIQPFAMLPFGYGPRMCIGRRFAEQELHLGLIRIVONFHVGWSGEDMKOENRFINAPDRDSFVERERF

>Sko CYPlO(Saccoglossus kowalevskii,; XP 006825134.1)
MEFSLRQVKLISECARFQOQAMFIASRCAMATSAALDISDDDNIISEEMVVKKFEDIPGPRGLPFIGSLLDYTIGPYQLDKLHLAATERFE
REYGPIFKETIGENTFINIIEASDVETLFRSSGKNPARPPMAPLQYIRELRKRNIGLASLOGEEWARVRKPVQQVMLKPKNVQSYIPIV
DEVTTEFTESIKRLRREDGEVDNYONEVYKWALECVGTLALGTRLGCMERNIQSGSDTQKMITATLGFFDTMRDLTFSMPLYKFGIYNK
TWKQFEKHHETFYKIAEKHIKKALDKLKRLSREGRLEEESKECSLLSYLLSKKSLSSEETAMVPVDIMOGGVDTTSHTATIFIMYQLATN
PDAQEKLHQEVDSVLANSQEMTLESLONIPYLKACVKETHRMMPTIDGTTRIPDKDIVLSGFHIPAKTVVRTHCIAGLMHEYFDEPHVE
KPERWLRVSSEEIDHHLLLPYGGGTRMCIGRRFAEQELHILIAKLIKNFRIEWHHGPMOOQLFRLANAPDVPAQFKEVDREQ

>Spu_CYP1l0(Strongylocentrotus purpuratus,; XP 0037279021

MLPASVGRTSACRMASMAQQILHRHVGTMVTSEHLEDAKPYDEIPGPKGVPFFGSLEFDYTGLGPYKLDKLHEATVDRFRNFGPIFKETL
AGVTHVHITIDPTDVRELFRNEGRSPKRTPIDAMVKYRRTRKRHIGMANTEGEEWQRLRKPVOQHLLMKPQSVYAYTIPITMEECADDEFVTLM
KETQDIESQEVPEFNHKMORWTLESVCAIVFDTRMGCLNTGLDNNPEALDMIVSVSNFFDSLKDLTFSFPFWKFGITTKAWTKFTEAQD



YFFGMSKKYATIALDRMKSAVGTSTOSESEGTFLECLLARRDFDIDSLCDLMNDLMIAAVETTASTLAFNLYCLAKNPEVQERVEFQEIN
QAIPPGTKITAQSLONLPYLKACIKETVRVFPTVDGTNRIPSREIALAGYRIPPDTIVRIHCIAGLMEEYFPSPEKFKPERWLRGDAEC
ENIDPYLILPFGYGSRMCTGRRMAEQDLYIMLIKIVONFKIEWHHEEDMELIFRLTNVPDRPAQFREVSRT

>Apl CYPlO[Acanthaster planci, XP _022096144.1)
MEFSASQSSTMFQLAKAAVGSRPVOLYLCRMTCTSSPANAAQAGVCPMANNQDMTEATADVALASAPQPRTGSVTGPNALSTARPYEEVP
GPKGLPVLGTLLDYTKLGDYSLEKMHEATIVDRFKKYGPIYKENTIAGAEAVHILDPKDVADLFRNEGRTPRRI IMEPMAFYRKTIRKKNAG
TANLOGEQWRKWRSALOQHTIMLKPKSVADWIPNMEACANDFITEMMAARRDDKGEVPDYLGOQTHKWALESSESTIVFGKRIGCLDPSTDTNP
DAAKLISSTNDFFTGLCNLTFGFPLYKYGIRTKKWSKFANAQDLLYNTAVKYTHQYTIEEMNNRDATSPADGOQKDIGDEQATVIDYLLRR
GTLEFEDLCTLTNDLLLAATIDTTSNLMAFCLYCLAKNPEVQERLHEEVNRVLPAGTPATAEALQTIPYLKAVVKETTRVFPPVDGTSRY
SNDDIAVRGYRIPANTLVRVHCLSGOMPOYFKEHHKFKPERWIRGHKEFEDIDPFLVLPFGTGSRMCLGRRLAEQEVYLLLARLVQRET
IEWHHEDLDYLFRLTNVPSRPLELTENDRA

>Aja CYPlO[Apostichopus japonicus,; PIK42398.1)
MISDLLNDLLLGAIDTTSSTFSFIIYNLAKNPECQEKVYEEISRVLSPDEPVTPEVLOMLPYLKACVKESARLFPTIDGTSRILDKNIT
LSGYNIPANSITIRIHAVAGMMSEYVPEPEKFQPERWLRAADRSILANPYLTITFGVGFAVAWGNDSLNSKSTRDLSSFCKISASNGTEK
ISLWTLRLPVDQAVQCNQRSLTGHEL

>Dpu_ CYP10[Daphnia pulex,; EFX79019.1)
MKDPRISKIIDPTCETDNVKTFEEVPGLRVLPIIGTTWGFFPHIGDGIPISRMLELOQKLRFKQFGYIWRDIVPGRPPIVYTADPEDVEK
LFKTEGKHPVRPGMETIKAYRAQRIQDFSSAGILLSSGEEWWNTRSKAQHTFLKPKNVTHY ITELSEIADDEVNRIRLIRPENNEMTPD
FINEMYRWALETVGVVGLNTRLGCLOODLAPDSEAQKMIDAANFSEFSAINELEHKFPFWKFEVTPMLRKLYDAQDEFEFTETTIKYINQTV
EALKGSSFDSYLSIIEQLLVNGMDPSDVTTMVIDMLMAGVDTSANTSAFLIYYLAKNPDKQEKLREEIFSVIGPKGSPITSNALNNLPY
LKACIKESFRLMPAANANARITDKDLVLSGYSIPKGSLVVALHQLMSHLDENFPDAQKEFIPERWIKGDAQESKTHHPYVVMPEGSGTRM
CIGRKLAELEIDQLIIKLLONFKIEYHHEDMSCFMRVTNMPDQPLLFKFIDL

>Dma_CYP10(Daphnia magna,; KZS08529.1]
MSKRMSATEFDNAKPFDOVPGLRVLPIIGTTWGMEFPHIGDGIPISRMLELOQKLRFKQFGYIWRDIVPGRPPIVYTARPEDVEKLEFKTEG
KHPVRPGMDTIKAYRAQRIKDFTSAGILLSSGDAWWQTRSKTQQTFLKPKNATHYIPVLNDIAEDFIDRIRLIRPENNEMKPDEINDMY
RWALESVGVVGLNTRLGCLRPDLAPDSEAQKLINAANFSEFDAINDLEHNFPFWKEFEFVTPMLOKLYDAQDFLTDTTIKYISQTVEALKGS
SEFDSYLSILEQLLVRGMEPSDVVTMVIDMLMAGVDTSANTSAFLLYYLARNPEKQEKLROQETILSVVGPKGSTATASALNSLPYLKACIK
ESFRLMPAANANARITDKDLVLSGYIIPKGTLVAALHQLMGRLDENFPEAEKFIPERWIKGDLOESHHHPYVTLPEFGCGTRMCIGRKIA
ELETIQQLTIKMLONFKVEYDHEDMSCEFMRMTNMPDKPLLEFKEFIDL



>Lgi CYP1lO(Lottia gigantea, XP 009056782.1)

MSSLIPKTFAKIAVTALPETATKRVVSTSVAHKQSARVIEVDPLTLGTCPFRSTFEKVESIVNPIEPKVEPQELTKETGIKSFEHVPGP
KGLPILGSLLDYFKKDGLREFDKMFEAFKVRSIEFGPVYKESIGPIDTVVISDPAEYAKVIRADGKEFPNRKEMEPMAFYREQKGIGLGLV
NSQGEEWHROQRSAVIKKMLMLNEVQODEFSQPMNVVANDFITHLSSSRDASGEIQQLDKQIFKWAMESIGTFLFEERIGCLNEKPTELAQE
FIDTLOKYFRLMOOQLMYNLPMYKVFRTKKWQEFEKLSDRIMEVGREFVDKKIEKLONADPSTSQEKGAFLTHLTISQKSLSTSDVTSNAV
DLLSAAVETTSNASLWCLYNLATNPEAQOTMENEINTVLPNKEDVTPOQALSKLPYVKAVLKETFRKYPITYATSREFLPENLEVGGYNIP
AGTHVOANLYGMYSDAKIFPEPEKFKPERWLRESKMDSQTKSLSNLTITWGHGARMCIGRRFAEQEMHTIMLTKITONFKLEYHHEPVEPTL
NTVMTPDRPVQIKFVPRS

>Cvi CYPlO(Crassostrea virginica, XP 0223129411
MAPIQKPOELTNLSQTSSVKPEDSIPGPKGLPVIGTLEFDYMKKDGFRENKLFEAYRORAQVFGPIFKENIANISTVVITDPTEYNKVVR
ADGKYPKRHQMEPWYHYREQRNRGQGLVDLEGSEWHRVRTVVSKKMLKLKDVQDYCTDMDEVSQDFTTHLSSLRNQHNEIVGIEKELFEFK
WSMESIGTFLENSRIGCLRPXPPOQETKDEVDHLOGFFKLMOPLMYNIPLYKVEFPTKIWXQYVTHADNIFNIGRSLVDKEALRLEQNPPA
EGEKSSEFIQYMMSQKSLTENEALSTVVDMLISATETTSSGTLWALYNLAXNPEVOEKLYEDTKRVLPNKETITPEKLSELQYVKAVMKE
TFRLYPITFATTRYLAEDTEVAGYTIPAGTHVQOGNLFGMFRDSKLEFPEPETFKPERWLKGSQMNQEIKALSNLVWGHGARMCIGRREFAE
QEMHILLTKIVONFRLEYNHPRWAVLNTVMTPDRPLQISETIPRN

>Mye CYP10Mizuhopecten yessoensis; XP 021376627.1]
MASTTTKALTKLVKINTPIKRVVSTSTSSROGAQVLAVGADIAGTCPFRSTFETIDNMMSRPOQOTAATQVETPVIENKVONYDATPGPK
GLPLIGTLFDYLKKDGLRENKMFEAYRTRALEFGPIYKEKIATISTVIISDPDEYSKVIRDEGKYPMRREMEPMAYYRSKNGIGLGLVN
AQGEEWHKYRTVVSKKMLKMKEVLDYCGSMDTVAEDEVOHLKDRSTTKHEVPVLEKEIFKWAMESIGTFLFEERIGCEFGSPTPTQAQSE
IDNLOGFFKLMOQPLMYNIPLYKVMPTKMWKQYEAYADNVMKIGRSEFVDKKAKALEGVVPKENEKVSEFLTYLMSQESLTPDDALSTAVDL
LVGATETTSNGSLWVMYCLAKNPTVQEKLFQETQONVLPYKEATITPETLNKLPYTITKAVIKETFRLYPITFATSREVOQKDIEVGGYNLPAG
THVOANLYGMFRDPEYFPDPEEFRPERWLREANMESNIKALSNLVWGHGARMCIGRRFAEQEMHIMLSKMVONFKIEYHHEDIEPVLNT
VMTPDRPLKLSFVPRESECL

>0vu_CYP10(Octopus vulgaris,; XP 029640276.1)
MATFRRLTOOTYKKTVEYSNMRNISTSATGQORVAELDDTFITECPMRKTLNVLKTYASEERASSNLIGRPFEEIPGPKGLPILGTLLD
YFKKDGLSFTKMFEAYNKRALEYGPIFREQITTVKTVVISDLDEYSKVIKAEGRFPNRREMEPMMYHRYQRGIDLGLINSQGEEWHKYR
SVLSRKLLLSKEIQQHCSAMDAVANDEFITRLDLLOOSENGEVHNLEHEIFKWSMESVGTVLFEERIGCLDPEPPKLALDFIANLVGYFK
LMOPTIMYNAPIYKVEPTKOWNQEFVSEFADNVMNIGKTEFVERKLNKLOKEITEDGNVNSEETSKEFLSYLLTOQKSLSLCEATSSAVDLLSGAV
ETTSNSIVWVLYCLAKNPQVQEEIYKEVCKIVGPGEELTPAKLTSIPLVKACLKEALRIYPITFATSRVTINKDIEVCGYHIPAGTHVQC
NVYGLGRNSDVEFPQPLEFRPKRWIGNRSDNNGKALYNLTWGHGPRMCIGRRIAEQEIFILLTKITIONFRLEYHHEDVQPVLNTVMTPDR
PLLLKEFVPRDPENQ



>Cgi CYPlO(Crassostrea gigas,; XP 011439055.2]
MYRSQKRVVSLSSSSPOQTIVTNVAPIACPLQGGODSLDKSFEQNKDQQPLTPSVKAFDNIPGPKGLPIVGTLLDYMKKDGLPENKLYKV
YRORSLOYGPVFKEKLANFTTVVISDPAEYNKVVRAEGKYPLRRDVEPWFLYREKRKMGQGLVNSHGPEWHKYRSAASKKMLKMKEVSE
YCKSMDEVADDFIVHISCIRNQOGEVIGIEKECFKWAMESMGTEFLFESRLGIFSSNPPHEAQIFIENLOGLFRLMOQVILMYSLPTIYKIFEP
TKDWRQYVNYCDNVFRIGKSYVNKKAAQIRENPAKEGERTPFIEYMMNQESLTEQEALSTCVDLLVGATETTSSGILWALYCLAKNPVA
QEKLYKETITKLVLPNNEAITPEKLSKLQYVKAVVKETFRLYPLTFTTSRYLEEDLEIGGYNLPAGTHVQANMYAMEFRNSQYYSEPEVEKP
ERWLKDSGMDNNLKAMSNLVWGHGARMCIGRRFAEQEMYILLTKIVONYKVEYHHGSVEPLLNMVMSPDRPLOFSFIPRE

>Cte CYPlO(Capitella teleta,; ELT96518.1]
MKGGQVVRKEKKLKPFKDIPGPKGLPVIGTLLEFTKKDGLKENKMFEVMTSRSKEFGPVYKERIGMIESVIVSDPHEYAKVIQVDGKHP
HRIELFPMVHYROQKKKMALGTVNAQGEEWYRGRMVLSKVMLKPKEVQODYVIAQSDVGNDFIRHMKSIVSSDGQLISFEREIFKWALEST
CVVLFEERIGCEFPNPPTEKAQEFITNLIGFFKYMOPLMYNEPMYKIYPTKTWRQYEKHGDIVVGIGLDMVRKVKKESKSEFLTYLLAQK
SLSPVEANSHAVDLMMGAVETTANSMMWMLYCLSNEPDAQRKLOEEIDKIVPODERITPEVLSKMKYTKACLKETFRLEFPITFATSRMI
HEETELGGYHIPKGTHCQANLWGMGRDPDYFSDPLTFKPERWLRDIQTLEHHNPHAVLPFGHGARMCIGLRFAEQEIYTAVAKLMKHET
VKHEGELLPVLNTVMTPDRPVNFRFLLRTKPALSGLGDTKKPIAVELK

CYP17

>Hsc CYPl7(Holothuria scabraj
TPTWKLHRKLTYSAFRNLATGNNDRFERLVETMTARVAKILESKGDEEFDPKRIVSLAVYNFIAQMVFGKQYELDDPELLEWQKLSEEG
IEVVGNGLLADFFPIFSYIPTPGMRGLKDLVVRYYKLIDKELDRHKAYYNPRDEPKDEFTIEMLYHARQTMIDEGEEGIDQISESHIRQTV
MDIFSAGTDTSIFTMHWAIACMVDFPEVQEKVQKEIDEVIGRDRNPRMNDRGSVPYTECALYEVFRESSIAPIALPHATTTDVTFRGYH
IPKGTWVLPNIYSMHFDKKLWGDPENFRPEHFMDETGSVRQHPEGFLPFSTGRRVCLGESVAKAELFLIFTWLEFONFTFRKPAGKEEVM
YARVDKSELNPILKSYDIIVSKR

>Hsa CYP17(Homo sapiens; NP _000093.1)
MWELVALLLLTLAYLFWPKRRCPGAKYPKSLLSLPLVGSLPFLPRHGHMHNNFEFKLOKKYGPIYSVRMGTKTTVIVGHHQLAKEVLIKK
GKDFSGRPOMATLDIASNNRKGIAFADSGAHWQLHRRLAMATFALFKDGDOKLEKITICQEISTLCDMLATHNGQSIDISEFPVEVAVTNV
ISLICENTSYKNGDPELNVIQONYNEGIIDNLSKDSLVDLVPWLKIFPNKTLEKLKSHVKIRNDLLNKILENYKEKFRSDSITNMLDTLM
QAKMNSDNGNAGPDODSELLSDNHILTTIGDIFGAGVETTTSVVKWTLAFLLHNPOQVKKKLYEEIDONVGEFSRTPTISDRNRLLLLEAT
IREVLRLRPVAPMLIPHKANVDSSIGEFAVDKGTEVIINLWALHHNEKEWHOQPDOQFMPERFLNPAGTQLISPSVSYLPFGAGPRSCIGE
ILARQELFLIMAWLLOREFDLEVPDDGQLPSLEGIPKVVFLIDSFKVKIKVROQAWREAQAEGST



>Rno CYPl7[Rattus norvegicus,; NP 036885.1]
MWELVGLLLLILAYFFWVKSKTPGAKLPRSLPSLPLVGSLPFLPRRGHMHVNEFFKLOEKYGPIYSLRLGTTTTVIIGHYQLAREVLIKK
GKEFSGRPOMVTQSLLSDQOGKGVAFADAGS SWHLHRKLVESTESLEFKDGOKLEKLICQEAKSLCDMMLAHDKESIDLSTPIFMSVTNII
CAICENISYEKNDPKLTAIKTFTEGIVDATGDRNLVDIFPWLTIFPNKGLEVIKGYAKVRNEVLTGIFEKCREKEFDSQSISSLTDILIOQ
AKMNSDNNNSCEGRDPDVEFSDRHILATVGDIFGAGIETTTTVLKWILAFLVHANPEVKKKIQKEIDQYVGEFSRTPTEFNDRSHLLMLEATI
REVLRIRPVAPMLIPHKANVDSSIGEFTVPKDTHVVVNLWALHHDENEWDQPDQFMPERFLDPTGSHLITPTQSYLPFGAGPRSCIGEA
LARQELFVFTALLLORFDLDVSDDKQLPRLEGDPKVVELIDPFKVKITVROQAWMDAQAEVST

>Ssc _CYP17(Sus scrofa,; NP 9995931
MWVLLVFFLLTLTYLEFWPKTKGSGAKYPRSLPVLPVVGSLPFLPRRGHQHMNFFKLODKYGPIFSFRLGSKTTVVIGDHQLAKEVLLKK
GKEFSGRPRVMTLDILSDNQKGIAFADHGTSWOLHRKLALSTFSLFKGGNLKLENIINQEIKVLCDFLATRNGESIDLAQPLSTLAMTNI
VSFICENFSFKKGDPALQAIVNENDGILDAVGKEILYDMFPGIRILPSQTLENMKQCVRMRNELLREILENRKENYSRNSITNLLDIMI
QOAKTNAESNTGGPDHNLKLLSDRHMLATVADIFGAGVETSASVVKWIVAFLLHYPLLRKKIQDAIDONIGEFNRAPSISDRNQLVLLEAT
IREVLRFRPVSPTLIPHRAIIDSSIGEFTIDKDTDVVVNLWALHHNEKEWLRPDLFMPERFLDPTGTQLISPSLSYLPFGAGPRSCVGE
MLARQELFLFTAGLLOQREFDLELPDDGQLPCLVGNPSLVLQIDPFKVKIKERQAWKEAHTEGSTS

>Xla CYPl7(Xenopus laevis,; AAG42003.1]
MISYVAGALLLAFGLALISVWKFAGGKHRGAKYPNSLPCLPFIGSLLHIGNHLPPHILFCKLQEKYGSLYSFRMGSHYIVIVNHHEHAK
EVLLKKGKTFGGRPRAVTTDILTRNAKDIAFANY SPSWKFHRKVVHAALSMFGEGTVAIEKIISREATSLCQSLISFODNPLDMAPELT
RAVTNVVCALCENTRYKRCDPEFEEMLAYSKGIVDTVAKDSLVDIFPWLOIFPNKDLDILKRSVAIRDKLLOKKLKEHKEAFCNEEVND
LLDALLKAKLSMENNNSNISQEVGLTDDHLLMTVGDIEFVAGVETTTTVLKWTMAYLLHYPEVQTKIQEELDFKVGFGRHPVLSDRRILP
YLDATISEVLRIRPVAPLLIPHVALQESSIAEYTIPODARVVINLWSLHHDPNEWENPEEFNPERFLDENGNHVYSPSQSYLPFGAGIR
VCLGEALAKMEVEFLFLSWILOQRFTLELPAGDSLPDLDGKEFGVVLOVKKEFRVTTKLREAWKNIDLTT

>Dre CYPl7(Danio rerio; NP 9979712
MAEALILPWLLCLSLFSAVTLAALYLKQKMNGEFVPAGNRSPPSLPSLPIIGSLMSLVSDSPPHIFFQDLOKKYGDLYSLMMGSHKLLIV
NNHHHAKEILIKKGKIFAGRPRTVTTDLLTRDGKDIAFADYSSTWKFHRKMVHGALCMFGEGSVSIEKIICREASSMCEVLTESQNSAV
DLGPELTRAVTNVVCALCEFNSSYKRGDAEFESMLQYSQGIVDTVAKDSLVDIFPWLOQIFPNKDLRILRQCISIRDKLLOKKYEEHKVTY
SDNVQRDLLDALLRAKRSSENNNSSTRDVGLTEDHVLMTVGDIFGAGVETTTTVLKWSIAYLVHNPOQVQRKIQEELDSKIGKERHPQLS
DRGNLPYLEATIREVLRIRPVSPLLIPHVALQDSSVGEYTVQOKGTRVVINLWSLHHDEKEWKNPELEFDPGREFLNEEGDGLCCPSGSYLP
FGAGVRVCLGEALAKMELFLFLAWILQRFTLEMPTGQPLPDLQGKFGVVLQPKKFKVVAKVRADWEKSPLMQHC

>Bbe CYPl7(Branchiostoma belcheri; BAF61104.1)

MWLMTITVGVVTLVLVTWLRDYVRRWRMPPGPFFWPIFGNLSLFAGKFYLTFIDLAKKYGDVEFSLKOQGMTDVVVLNSLDATIREAFVKKG
VEFAGRPTFVSADIFTEGGKDIAFTDYSPTWKLHRKLFHTATRGYASGENLONKVHESLEETIAEFSKMEGQAVDLEDYTIYKLVYNVIC



SAAFGVRYNMDDKDENTLMKVSKDSAEVFGEGILADVFPSLRFLPTPGITAIQKIVRPFLDIMOHHLDOHRETFDPNNLRDITDHMIKA
OKDAEEEGMODINSLTDTHLROTIADIFGGGTDTTILTLRWAVLFLSAHPEIQEKVAAELDSVVGRDRLPELSDREATPYTEATIHEVM
RMGSIAPSSLPHTTTVDTTLRGHRIPOQGTWIMPNLWAVHHDPDTWGDPDVFRPERFLDENGKPIPKPPALMPEFSAGRRACPGEAVGKAD
TFLLLGGLVONFCFSIPEGEGPPDLTPDEKGGGVTSLPSPYKVVMTCRK

>Bfl CYPl7(Branchiostoma floridae; XP 002601863.1]
MWLMTITVGLVTLVLATWLRDYVKRWRMPPGPFEWPIIGNIYFFSGRMYTTCTDLAKKYGDVESLKMGMTDVVVLNSLDTVKEAFVKKG
VDFAGRPKILSMDIFSEGGKDIAFTDYSPTWKLHRKLFHGAIRGYALGENLOQTRVHESLEDTIAEFTKMEGQAVNIEDYIYQLVYNVIC
SAAFGVRYTMDDEEFNTLMKINKDTEEIVGOQGLLADVYPSLREFLPSPTLTNIRKMTKQYVGIMOQRHLEEHRETEFDPSNLRDITDHMIKA
OKDAEEEGIQDINSLTDTHLRQTISDIFGGGTDTTIFTLRWAILYLAVHPEIQEKVAAELDSVVGRDRLPELSDREATPYTEATILEVM
RMGSIAPLSLPHATTVDTTLRGYQIPKGTWVVPNLWALHRDPDTWGDPDVFRPERFLDENGKPVPKPAALMPFSAGRRACPGEAVGKAD
TFLLLGGLVONFSFSIPEGEGPPDLTPDDKAGGETLNTPSARTTVSPDVVKHLR

>Sko CYPl7(Saccoglossus kowalevskii, XP _002730850.1]
MIWSIHRPSGMPPGPRGFPIIGSMLSLTDNLHLDFLOMAKEYGDIFTIKIGSHQVVIVNSYELTIKETLVKKSTDFAGRPQTFTGNVGSE
GFKDIAFSDYSPSWKLHRKIAHQATRNYASGDKLEDMMRKDATIPLLTQILEDNEGKVIAPRPLLEFLTVNNIVAQFCFGQKYTLDDPELK
AFMDLIDEFANVIGKGLVADVIPWAAIFPTSAARKMDKVNNKYLGMIYKKFYEHRQREFDEDNLNDLIDYLLDAQRQAKEENADNINSLT
DTHLVQTVSDIFGAGIDTTTHTMDWSIIFLTRYPDVOAKVAREIHEVIGRDRLPLISDRPNLPYCDAVIHELMRIRTVVPMSVPHKALV
DSSIGGYLIPKNTWVMVNLWAVOMDEKHWDNPQEFRPERFIDKDGSLKAKQDNFIPEFSAGRRVCLGESLAKPETFLMEFTSLYQSFAFSQ
VPGKALPSLKGNVASLVLRAPEYEVVVKKRI

>Apl CYPl7(Acanthaster planci, XP 0221112521
MAILGDFYVNATTVLVAVCTLAAYALYRSTKRPANFPPGPFAVPLLGNVTAFMSNKTAVEVESDLHKKYGPVYSLKEFANRDVIMLNTVE
VVKEALLKKAVEFAGRPAIYSVEIFTEGYKDIVEFSNYGPOWRYQRKLGHTALRHFAKKEQLEKLVYSVTPEIAKVLDGLGDKPFAPKYT
IGOIVYNILASMCFGRQYEENQPELLOWIDLNVEAQKAFGNGLLPDYFPALSEFIPTQSEKKVCKIVGAMLDVEYGELKRHREQEFDPDNV
RDEFEFDSLLLTOQKQATEAGEEEADKITDTHIVQTVSDIFGAGTETTIITLHWAVGLMVENPDIQQKVAMEIDEVLGRDRLPSLDDRASLP
YTEATILEIFRYGTVAPTGLPHAVMEDTTLAGYDIPKGTTVMIDILALHNDTKEWNEPEKFKPERFLDDNGOQLLSKLPESFLPEFSAGRR
VCLGEDFAKKEIFLLETWLESRYTFYKVPGKESESVLTLNRVAALTHQPIDEMEVCVKKQY

>Spu_CYPl7(Strongylocentrotus purpuratus,; XP 789963.1]

MIDLLGAGESGFGQFNALTITATLGVVTATLALWT IMRPNRFPPGPRGLPIVGSIFSLNDSPEVVFGEWAKKYGDIFGFKAGERWMVVL
NRQALIKEAVLKQGVDFAGRPDEFYSVNIFTEGFKDIVFSPYSETWKLHRKLAHSALRHFATGKPLQGLISSVYPKVEKKLAMTEGQPID
PKVLITLIMYNVLAQMCEFGLSYELEDPNVTQWMDVNNDVNEKLGLGLAADIFSWAKYTIPTSGPRMIKETITETMFGFLRSQVDEAREHYD
PENINDFYSLLLKAQEDARKEGENVDKLTDTHIFQTVADIFGAGIQTTVETLYWAMALLVTYPEIQAKIRAEIDDVIGRDRLPTINDRG



NLPYTEASLYEVLRYSSTIAPIAVPHATSRDTEFGGYHIPKGTVVEFINTHSMHYDPOQEWDOPDKFLPEHFMDGSGTVREHPPSFLPEGAG
RRGCLGEAVAKADLFLIFSWEFLONYTEFSKVPGKESEDILNMIPOTAFGRLLLSYEIMINKRD

>Aja CYPl7(Apostichopus japonicus,; PIK40958.1]
MAFESSAVVVNSTSLTLVTITTVLAGMWIWSQOQKPTKNFPPGPKGWPLIGNILELARNEKPAFVVFTEYAKEYGDIFSIRVGQRWAVVL
NGAATIKEALLKKGVEFANRPTSVTIDLFTEGGQDIVEFGQYSPSWKLHRKLAFSAFRKLATGDNKRFEKLVYSTIIPALTANLDSKGSEP
FDTRRVLASSIYNILASLCFGKQYEFDDPELTRLMYLSKEGNDIAGSGLLADYIPIFKYVPTPGQTKLKATFKDFFSLVNKEVDEHREK
YDGGEPKDFIEMLFQSROQETIKDEGKEDMSLITEAHTIRQTVVDVEGAGTDTSIFTLOWCAGLMVQYPEVQAKVAEEVDRVVGRDRLPSLD
DREELVYTTATLYEVMRYSTLVPLAVPHATSADVELGGYTIPKDTWVLVNIYSMHYDEKLWDDPKKFTPEHFLDESGKVRLHPEGYMPFE
STGRRVCIGESVAKAELFLLFAWLFQHYKEFSKPIGQEEKDEFSEGDPQAALNMLKDIEVVVEKRE

>Cgi CYPl7(Crassostrea gigas,; XP 0114541881
MLKLSINIQTILAGMSIGLEVYYVIKRMRYRLPPGPWCIPLIGHYKIYSSPEFHLKTAALAKEYGPITRLSVGPQTWVVLNDINSVLEA
MVTKKTDFAGRPHITSGDVFTEGGKDITLANYSASWKLHRKIVGKALRNYLOGDLLENMIQDNMNKFLDKMAEEKGPEFVFKEYMDLITF
HOLYTICFGEKRPVDDPEVKRFIKLDNDLLEKFGSGFFEDVEFPYLRHIFTTAKWKKMLLLTEEVLNVLRKNLKEHKETFQPGVNRDETD
SMLTAKQEAKDEGDEAALEILDDTHLVQTISNIFFAGADTTREFLIDWEVYFMTRFPETQAKCQEETIDRVVGSKQLSMKDRGNLDYTEAC
IFETMRISNSVGFGIPHMTVCDSQVGGYDIPKGTTVLINYWALHHDPKQWKDPEQFDPHRFLDENGKMKPTKPDSWLPFSVGRRVCLGE
SLAKSDILLICANLLQRFEISLPEGVKPNLECHMKGFGMEMTSDYKIVVKERSG

>Mye CYP17Mizuhopecten yessoensis; XP 0213610851
MEDIKDQLRDGFQOLKETLGPMHKYVTPTSALVGLGAGLSVYWLIKRSKYNLPPGPTPIPVVGNYSLMGDKDFHASCVKLSHKYGPVIT
IYLGMSPVIIVNTIEAATEVLVKSKADFADRVEFPSGNKESEGGKDIAFAHYTPTWKLHRKIAGSALRTYLKGGKLEEATHGSLSQVIE
LFENLKEEPFVPHPYIDLAVENITHGLCFHKVYKFDDPRFKRLVDLDNELITTEFGSGFLEDLFPFLLKIWPSSREFNKAMOLAEQVLQFL
DDELQEHITSFDEGNIRDFADALILARKEAENDEDTELLDOQLTEAHLROQTLNDIFFAGEFDTTRFTLOWEFFLYMAANPEEQKTIAQKEIDT
AVGGDRLPGLGDRNAMPYTEAVLHEVMRIASVAPFGVPHAARNDSKLYEYDIPKGTMVMINHWALHNDPKHWKDPSKEFDPKREFLDSDGN
LAPKPVSWLPFSAGRRVCLGESAAKPELHLICATILQQFEIMLPPGVTADESPDVSGIGGYTANQYKIVVQKRT

>Lgi CYPl7(Lottia gigantea, XP_009050593.1]
MLETYLNKIPVSTTTQALLLGVTIGAITYTLFKKKTKIPPGPRPLPLIGNLLLLNSSEPLFKLLFKWRKEYGSIITLYMGNEFFKMITLN
NADVVNDALVKKGGDFAGRMHLHSLEVISEGYKSTAMADTTYAWKLORKLSLOGLROQYLSGNKLEEKLHESVSRTIRLLKEKENEPVST
LSYISLTVFNLLTGVCFSKSYEMGDKEFIELVSDFDTFSTEFGNGLWEDIVPLLKYWPTKKYNRLMKMENSFLDVMYKNYHEHVQSFSE
DNLKDETDFMIYAKKQAAVDDPNIENIITDTHIVQTIADIFGAGVDTSROQTIVWTLYLLAENPEIQKKVQSEIDEILDLNQAPSVKDRS
SLPYTEAVLHESMRICPVAPLSVPHTSQCDTTLGEYETIQKGTTILINTWALHMDPETWGDPEVFRPERFLDEDGSLAPKTMSWLPEFSAG
RRNCLGETIARPELHLILAVLLRNFTFDKAVGPSGETWTMEPASGGFTFLPPDNYMKIQSRK



>Cvi CYPl7(Crassostrea virginica, XP 0223447721
MGILSLNTQTVLAGVCIGLLVYYVIKRMRYRLPPGPWCIPLIGHYSVYSSMEIHKKVRDLSKEYGPVLRLSFGPOMWIFLNDSETVLEA
MVKKKADFAGRPQEFSSGDYFTEGGKDIAFSNYSHSWKEFHRKAAGKALRTYLOGDLLENMIQDNMNKELDKMAEEKEPEMEKNIADLMVE
HOIYTICFGEKRPADDPEVKKLLELGNDLLATEFNNGLVEDIVPYLKDIYPTARWKKMVALIDQILNVEFRGKLOEHKDTFKPDLNRDEID
SMLIAKQEAQAEGDKASLESLDDTHLVQTLSDIFFAGVDSTRFTIDWEVYFMTRFPEIQTECQKEIDRVVGSDQPSMKHRSKLDYTEAC
LFETLRLGSVAGLGVPHMTICDSQVGGYDIPKGTTVLINYWALHHDPKOQWPDPTKEDPSRYLDENGKLESTKPASWLPFSAGRRNCLGE
TLAKPEILLMCANLLQREFDIRLPEGVKPHLEHNLKGFGIELPMDYKIVVKERSTN

>Pda CYPl7(Pocillopora damicornis,; XP 027053398.1]
MILEIAFVEVCVTTIAFFVHRAHAQKSKKLAPGPRPYPLIGNMPRLAGKPGHLAMTELAEEYGKIYTLYLPGGQRCVVINSIDLAREAL
LARRDEFSGRPVTEFVGDYLSRGGRNIICADFTOSMILLRKIAHSALRMYGSGLKHLECLISSEVDHMAKRITSQQGKPFDPKKEIQLTT
LNVICAVVYGESYDIEDEEFLRITIQYNDDFIRLEFGSYNILDLLPWLRFFPLODMKTLRESRQTIRDDILGAKYQEHKKRFEEDSANNNFEE
IEDLTDALLKAYHEAQEEDGKVAQLLTEDHLVMTMNDVEFNAGLETSATTLRWLLAFLVTYPDIQARVHAELDDVIGSGRMPCLNDRGNL
PYLESTIAEVLRIRAIVPLSLPHKATCDTTLGGYDVPKDTMLISNIWAMHHDKNEWQONPEVFDPSRFLDKDGKLLGSERKFSAAGVRSY
LPFSAGRRGCLGESLAKTEMFLVASRLLHQFKFENPAGRPLPDLSGEVGVVLMPGPFEICAKDRL

>0fa CYP17(0rbicella faveolata,; XP 020626306.1]
MILEIALVCSCVMLIIFLIQRARGOKALSLAPGPSPYPLIGNMLRLAGKPGHOQAMTELAEEYGKIFTLYLPGGQRCVVINSIDLAREAL
LTKRDDFSGRPSTFISGYLSRGGKDIICADFTQTMILLRKIAHSALRMYGSGLOHLEGLICSEVSQLAKRISAHEGEPLDPKNDLQLTV
LNVICAVVYGESYDIEDEEFQRITEYNDDFIRLFGSYHILDLLPWLRELPLEDVKTLRKSRAIRDDILGTKYREHKKRFEEDNANNNEE
MEDLTDALLKAYHEAKEEDGKVEQLLTEDHIVMTMNDVENAGLETTATTLRWLEFAYMAHYPEVOQARLHAELDDVIGCGRMPCLKDRGNL
PYLESTIAEVLRIAATVPLSLPHKATCDTTLGGYDVPKDTMLITNVWAMHHDKDEWEKPEVENPERFLDKEGKFGSSERKVSAAGVRSY
LPFSAGRRGCLGESLAKTEMFLIVSREFLHQFKIENPPDKPLPDLTGRVGVVLMPGPFEVCIKERE

>Spi CYPl7(Stylophora pistillata, XP_022798766.1]
MILEIAFVIVCVTTIAFFVHRAHAQKSKNLAPGPRPYPLIGNMPRLAGKPGHLAMTELAEEYGKIYTLYLPGGQRCVVINSIDLAREAL
LTRRDEFSGRPVTEVGDYLSRGGRNIICADFTQSMILLRKIAHSALRMYGSGLKHLECLISSEVDHMAKRISSQQGKPFDPKKEIQLTT
ILNVICAVVYGESYDIEDEEFLRITIQYNDDFIRLFGSYNILDLLPWLRFLPLODMKTLRESRQIRDDILGAKYQEHKKRFEEDSANNNEE
IEDLTDALLKAYHEAQEEDGKVSQLLTEDHLVMTMNDVEFNAGLETSATTLRWLLAFMVTYPEIQARVHAELDDVIGSGRMPCLNDRGNL
PYLESTIAEVLRIRAIVPLSLPHKATCDTTLGGYDVPKDTMLISNIWAMHHDKDEWLNPEVEFDPSRFLDKDGKLLGSERKESAAGVRSY
LPFSAGRRGCLGESLAKTEMFLVASRLLHQFKFENPVGKPLPDLSGEVGVVLMPGPFEVCAKDRM



CYP3A

>Hsc CYP3A[Holothuria scabral
FHKFIKQGEFVOQALQGMRERHGPIYGAYIGSTPATILADADILKEVLIRNFSHFHNRRGTKIDDYPLNKALTRLEGARWKEFVRNTITPAF
SASKMKPISVLTNRCCDNLIVHMKTLIATNPEFEVKGVYGNMTMDTIAQSAFGLEIDSQSNPNSPFVKHAMATIMNMKLTSPRILMAFWE
POLAPIFNYFRIGMIPNIHKQFFIDVTSKAVSLRKDPKNKRLDILQLMVDAQENPDKSESEEIPDLAGYKEKDEMKKELTTEELMAQAV
VEFLAGFETTNIALSFMSYLLATHPEIQEKLYQEIQDVSSSAESEFSYDVVNKMEYLDMVVSEALRLYPPGSVADRVCTEDITINDVKES
KGDSIFYNIYSLHHDSRYWEDPQKEFDPERFSKENKDKIHPFAYLPFGTGPRNCIGMRFAVLVVKTALARVVQKFKFEPCEKTQIPVKLG
KRSIMPEIGITLRVIERE

>Mmu_ CYP3A[Mus musculus,; BAB20498.1)
MNLEFSALSLDTLVLLAIILVLLYRYGTRTHGLFKKQGIPGPKPLPFLGTVLNYYTGIWKEDMECYEKYGKTWGLEFDGQTPLLVITDPET
IKNVLVKDCLSVEFTNRREFGPVGIMSKAISISKDEEWKRYRALLSPTFTSGRLKEMFPVIEQYGDILVKYLRQEAEKGMPVAMKDVLGA
YSMDVITSTSFGVNVDSLNNPEDPEFVEEAKKFLRVDFFDPLLFSVVLFPLLTPVYEMLNICMEPNDSIEFFKKEVDRMOESRLDSNQKH
RVDFLOLMMNSHNNSKDKDSHKAFSNMEITVQSIIFISAGYETTSSTLSFTLYCLATHPDIQKKLQAEIDKALPNKATPTCDTVMEMEY
LDMVLNETLRLYPIVTRLERVCKKDVELNGVYIPKGSMVMIPSYALHHDPOHWPDPEEFQPEREFSKENKGSIDPYVYLPFGIGPRNCIG
MRFALMNMKLAVTKVLONFSFQPCOQETQIPLKLSROGILQPEKPIVLKVVPRDAVITGA

>Ssc_CYP3A[Sus scrofa,; AAL13316.1]
MDLIPGEFSTETWVLLATSLVLLYLYGTYSHGLFKKLGIPGPRPLPYFGNILGYRKGVDHFDKKCFQQYGKMWGVYDGRQPLLAVTDPNM
IKSVLVKECYSVEFTNRRSFGPLGAMRNALSLAEDEEWKRIRTLLSPTFTSGKLKEMFPIISHYGDLLVSNLRKEAEKGKPVTMKDIFGA
YSMDVITSTAFGVNIDSLNNPODPEFVENSKKLLKESFFDPFLLSLIFFPFLTPIFEVLNITLEFPKSSVNEFTKSVKRMKESRLTDQQOKR
RVDLLOQLMINSONSKEMDPHKSLSNEELVGPGIIFIFAGYETTSSALSLLAYELATHPDVQQOKLOEEIEATFPNKAPPTYDALAQMEYL
DMVVNETLRLYPIAARLERACKKDVEIHGVFVPKGTVVVVPVEVLHRDPDLWPEPEEFRPERFSKKNKDTINPYTYLPFGTGPRNCIGM
REFALMNMKLALVKVLONEFSFKPCKETQIPLKLTTQGLTPTEKPVVLKILPRDGPLSGA

>Mfu CYP3A[Macaca fuscata, BAE45352.1]
MDLIPDLAVETWLLLAVTLVLLYLYGTHSHGLFKKLGIPGPTPLPLLGNILSYRKGFWTFDMECYKKYGKVWGEFYDGROQPVLAITDPNM
IKTVLVKECYSVEFTNRRPFGPVGEFMKNAISTIAEDEEWKRIRSLLSPTFTSGKLKEMVPITAKYGDVLVRNLRREAETGKPVTLKDVEGA
YSMDVITSTSFGVNIDSLNNPODPEFVENTKKLLREFDFLDPFFLSITIFPFITIPILEVLNISIFPREVTSFLRKSVKRIKESRLKDTQKH
RVDFLOLMIDSONSKETESHKALSDLELVAQSIIFIFAGYETTSSVLSFIIYELATHPDVQQOKLOEEIDTVLPNKAPPTYDTVLOMEYL
DMVVNETLRIFPIAMRLERVCKKDVEINGIFIPKGVVVMIPSYALHHDPKYWPEPEKFLPERFNKKNNDNIDPYIYTPFGSGPRNCIGM
REFALMNMKLAIIRVLONEFSFKPCKETQIPLKLRLGGLLQTEKPIVLKIESRDGTVSGA



>0la CYP3A[Oryzias latipes,; AAG35209.1)
MGNFLYFSAETWTLLVAFITLLLVYAYWPYGTFKRLGIPGPKPVPFFGTMLAYRKGFPIFDEECHKKYGKTWGIYDGRQPVLCITDPAT
IKAVLVKECYSLFTNRRNFHLNGPMYDSVENAEDDQWKRIRSVLSPSFTSGRLKEMFDIMKHHSANLVNSMKKKADKDEPLNLKDHEGP
YSMDVVTSTAFSVDIDSLNNPSDPEVINIKKMLKFDFLNPLFLLVAFFPFLGPIMEKMELSEFFPASAFDFEFYSALQKIKSDHKNNKQKS
RIDFLOQLMIDSQKNNONGLODKGLSDHEILSQAMIFIFAGYETTSSSLTFLAYNLATNPEVMKKLOKEIDATFPNKAPTIQYAPLLEMEY
LDSVVNESLRLYPIAARLERVAKATVEVNGLVIPKDMVVMVPTWPIQRDPELWPEPEKFKPERFSKETKETEFDPYTYMPEFGAGPRNCIG
MRFALVSMKLALVEILQQYSFSVCKETEIPFELDIQGLTAPKRPIFLKLVPRSAC

>Sko CYP3A[Saccoglossus kowalevskii, XP 002731620.1]
MEMSWEFHSESPTTEVLVVIVIVLLYLYSTWTESTFKNMGVRGPTPWPFIGSMLEYRKGMVIKDLEWSKKYGKVEGIYEGRSPMLLVTDP
EMCKQICVKHEFSSFRNRKAIPLRSKPMSSGLEFQLADSRWKVTRNTLIPSEFSGSKMRLMSPLISRCADELIKNMEAHCKEGKTVQCKELE
GGYVVDSIASVGFGMDVSSQTQPEHPEFVEHAKVAFTEFGVESPAFAIVEFFFPEFLVPLLNYFEIPLLPKKTVDYFAQVVEEAIKLRKSDEC
ASQRVDFLOQILMINAHDVYDEYVKNKEDEEDRDEGVNRVEFIKDGAHSPVNLSKGLSKDEMLAQSIVFEFIAGYETTNTTMSEFVCYNLATN
PETQVKLOREIDEVMRNYDDVGYEAVSKMKYLDMVVSETLRIFPPPSREFNRECNQDVNINGINIPKGMTVSVSPYVIHHDPDNYPDPEK
FIPERFTKEEKEKRHPYAWIPFGAGPRNCIGMRFALIEAKIGLVRVLOKFTFEPCAETEIPPVEGKQLILSPPNGIKLSVKLRA

>Aja CYP3A[Apostichopus japonicus,; PIK42887.1]
MELTTWVLIASVIITIACVYDYWRKSYFKQRGIPCDTILPFLGHYHKFISGGFTEFIHRSAKQHGKIFGMLLGSSPVVVIGDADILKETL
VRKFSSFHNRRPQAIDDYPVNKALTRLEGARWKQVRNTITPAFSASKMKPIAALLNDSCDALTKHMKAKVATNPDIEVKEMYGNMTMDC
IAKGGFGLQVDSQEDPNDPFVNHAKATIINMNLLNPRVIIASKKFFMDVTQOAMHMRHDKASKRVDVLOLMVDAQETDDSPAESEDMPE T
AGGEEKGLHRKTELTEAEIMAQSLIFFLAGYSTTTVALSEFVSYNLATHPELQDKLFQEVQEMAPDRDSVNYDTVNKMEYLDKFLSETLR
LFPPLLYSTIRISETGAHHVGADRVCQODSVTVGDFHFEKGMDIFYNIIGIHYDPDYWEDPEKFDPERFTKEATEKRHPFAYLPEFGTGPRN
CIGMRFALLVLKMAIVRMVQTFQFEPCEQTQIPIKFGKRSVSPDKGITLRVVARE

>Apl CYP3A[Acanthaster planci, XP_022082383.1)
MELLGFELSLTWEFLIICVVLVAAWYDRWCHQYFQRRGIPVPDYIPFEFGNILOWRHGVQKTEFTDYVKKHGRVVGMYDFRRPVLIVNDPDI
LKNVLVKNFESSEFYNRRKFPLGOQEPLNRGLTQLVNEEWKETRNVITPSESASKMROMSVMINECCDTLVTNESKAQEGGKSADCRVLEGG
FTMDATAKCGFGLKVDSQONKDDPEVONAKKAFEFSLEFNPAFMIVSAFPALAPVLAYLKEFDLEFDPKTVKEFFMDVTEAACNIRRQEGSEA
SKHIDFLOQLMLNAHNDEEHDEEDTPTIENGTDKGVVHRRALSKIDVMAQAITFFLAGYETTNTLLSFTAYLLATNQDVQEKLHAEIDDL
APTRDNLGYDVIAKMEYLDMVINESLRMYPPAVIFDRMCNETITYDGLTIEKGVNVEVSLWTLHYDEEFWPNPTKFDPERFSPENKAST
KPCTYMPFGFGPRNCIGMRFALLESKMALVRVLOQYREFDVSSETEIPPTLGKTGFLAPKSLMLKAVQRN

>Spu_ CYP3A[Strongylocentrotus purpuratus,; XP 0116661251
MNRELWNLTYFWRRGIKCSRPLPLLGNILSCTKGEFYSYIYTCQONYGNIFGLYFFRSPLIVVCDPDVLRDVLVKSFSKESNHYQFFLKN
RPLDQGLLDLRDQRWKDVRSVISPTEFSALKMKQOMSPVINECCDVLVTNLKKKQGEDINVNSVFEAFTMDGIAKCAFGLQVDSQNNPDDP



FVKHAKRIMDGTVESPVAMIAGVFPPAAYLEFNALDIALFPAETRKFFRDVVVKAIELKKRSAGNERRDFLOLMMNAHNDDEHDSRSKVI
KDDNDLHNLIEDHODKHVSNAQONTKTQLTMDEIFAQAVLEEFVAGYETTNVTLGFLAYALATNPDIQDRLIEEVDEVTPTRDSVDYNSIA
KMSLLDMVVCETLRLYPPAVMGDRCCSETHTVNGLTIEKGVQFLYSIYNIQRDPTLWPEPEKFDPSRETKENRANRHPFAWIPEFGAGPR
NCIGMRFALMETKMAVVRILOKYRFVPSPKTDIPVKFGTGNTLKPDGGIFLRVEERQ

>Cvi CYP3A[(Crassostrea virginica, XP 0223151981
MDVLGFLDIKGWILLTAFSLLSVYLYFKWKFGLWKRLGVPSPNYFPYIGFIKAIRDKGFAELDVELVOKHGKLEGLYFGNTPSLVISDP
DVMKDIMIKDFSKAPNRYALINRRDELKHSLTEVVDDHWRFMRNTILPTFSSGKLRKMTPLLKVKYOMLMDGLKKRADQGEVIEFKEVE
GNYTMDVIASLGEFGMEIDSQTNPKNSEFVKYAKELFAVDEFNPLIVLAAFSSKEDAVLDYFKISPLNNRRIMGEYQSAVQQOAMEMRDDTDK
NRKDMLQLMLNAHTDTDSNEIEDKHAYKNPEEWKKRGLTVDEITGNAILFMLAGYDTTSSTMTEFMAYNLATNPECQDRLINEIDSVLGE
EMPTYDNMOKLDYLDMVESETLRLYPPATRTNRCNSEEIVIDGVKIPKNIELVEPIFATIHRDPNYWPEPEKFDPERFTAENKANRHPYV
YLPFGHGPRNCIGORLAAMEAKCAIVYILQHYRFVTCEETEIPLKLNKEALVSPANGVKLRLEKR

>Cgi CYP3A[Crassostrea gigas,; XP 0114567481
MDVQCLLDIKGWILLATAVLLTMYMYIKWKFGIWHRLRIPGPDFMPY IGOMKQFREKGLAQLDVELVOQKYGRLVGLFFGSTPSLMISDP
ELIKNIMVKDFSKAPNRFALITRRDELKYSLTDVVDDHWRFIRNTILPTFSSGKMRKMSSILOVKYKMLLDALNKRAAEGEVIEFKEVY
GNYTMDVIASLGFGMEIDSQTNPDNTFVKYAKELFTVKFTPLLILAAMSSKIDAVLNYFKISPLNNRKVMEFYKSAVHQAVGMRDDTDK
DRKDMLOQLMLNAHKDTDRNETEETHTYENPEQWKKRGLTVEEITGNSILFLLAGFDTTASTMTFMTYNLATNPECQDRLTIEETIDSVLGT
ELPTYDNIQKLEYLDMVFCETLRLYPPATRINRSNLDEMDINGIKIPKETELTFPVFAIHRDPEFWEEPEKFDPERFTPENKAKRNPYV
YLPFGHGPRNCIGQRLAAMEAKCALVYILQHYREFVTCSETEIPLELSKDALMKPANGVKLKLEKKITD

>Med CYP3A[Mytilus edulis,; BAH24057.1]
MDVLGLVDIPSWIFTILLEFIFTLYLYTLWKHTLWRRLGVPGPIPFPILGSIKDLAVKGVSKTDOQDLVPKYGSVVGVYNGTIPVLLVTDT
DLIKEIFIKEYQTEFTNRVLILKTDDLLDSMITAAEDDHWKFIRSTMTPTEFTSGKLKNMLPMILRCCDDLVNNINGKLEQNDTVEMTEVE
GGFTLDVIASTAFGLQVNSQKEPDNEEFVTINTKKTLTDSVVKPYEVIVMIFPFLKNLMGTLEFKAPVFGEGSEDEFFRNIVOQOLVAERKSNS
NSHFRDFIQLMLNSHKDKTKEKENGRIDELGGLDEFSEYKNRGMNENEILTNSMVEFGAGEDTTKTTPSFAAYVLALHPDMQERLFTEID
NELGKSPPTYDSLPNMKYLEMFLAEVLRLYAAVPRINRRAKSDITVNGMFIPKDTDVTIPISALHRNPKYWPEPEKFDPERFTDENKAT
RPMYSYLPFGLGPRVCIGMRLALIETKYALISTVONFKEFVVGSKTEIPMPLEKGEFITRPLNGIHLKIEKR

>Mye CYP3A[Mizuhopecten yessoensis; XP 0213507921

MEVLGLVDIPTWLOWVMLLVGLVVTYVIYMSWDHNTFKKMGIDGPKPDPVEFGNMRMLTEDGVIKAELDMYRKYGKVEGMYESYVPVLY T
ADPALLKDILVKDFKNEFVNRRDTFRKFSDSKMNLMLTQLODDHWREVRNTITPTFSGKKLROMTSLINNSADKFMEHIDQKIKEDEDID
MKGFIGGFTMDVIASTGFGLDVNSOQNNPDNSFTKHARYFSDPTSIAVLVVIVEFFLPFFWWILRLSAFLGENLTKVRTAMNEFFARVTEKA
LTERRQSPGEHFDFLGIMVKAEKGDEPTEEEKGDELLKENDASETLSTWTRKTLTVEEITAQATLFFVAGYDTTSNSLCFLMYHLVLYP



ETCDNLLOEIDDKLNGQAPNYDNVAKLSYMEMCINETMRLFPAASRLDREAKNDVTIGNIRIPKGMI INTPVGATHMDPEYWPEPEKED
PERFTPEAKANRDPEVEMPFGAGPRNCVGMRLALLAMKIAIVRILONYRPVKSPKTEIPINVSKMGNIPLGLYLKFEKRT

3beta-HSD

>Hsc 3beta-HSD[Holothuria scabraj
MSSDWIGSRVLILGGTGEFIGRHMVKYLLONELTTKIRVVDKTPIEMAWMNEEHK

>Hsa 3beta-HSD[Homo sapiens,; NP 0001891
MGWSCLVTGAGGLLGOQRIVRLLVEEKELKEIRALDKAFRPELREEFSKLONRTKLTVLEGDILDEPFLKRACQDVSVVIHTACIIDVEG
VTHRESIMNVNVKGTQLLLEACVQASVPVEFIYTSSIEVAGPNSYKEITQONGHEEEPLENTWPTPYPYSKKLAEKAVLAANGWNLKNGDT
LYTCALRPTYIYGEGGPFLSASINEALNNNGILSSVGKEFSTVNPVYVGNVAWAHILALRALRDPKKAPSVRGQEFYYISDDTPHQSYDNL
NYILSKEFGLRLDSRWSLPLTLMYWIGFLLEVVSEFLLSPIYSYQPPEFNRHTVTLSNSVEFTESYKKAQRDLAYKPLYSWEEAKQKTVEWV
GSLVDRHKETLKSKTQ

>Mmu_ 3beta-HSDiMus musculus,; NP _038849.2]
MPGWSCLVTGAGGFLGORIVQLLMOEKDLEEIRVLDKFFRPETREQFENLDTNIKVTIVLEGDILDTQYLRKACQGISVVIHTAAVIDVT
GVIPRQTILDVNLKGTONLLEACIQASVPAFIFSSSVDVAGPNSYKEIILNGNEEEHHESIWSDPYPYSKKMAEKAVLAANGSMLKIGG
TLHTCALRPMYIYGERSPEFISNTIITALKNKNILGCTGKFSTANPVYVGNVAWAHILAARGLRDPKKSPNIQGEFYYISDDTPHQSYDD
LNYTLSKEWGFCPDSSWSLPVPLLYWLAFMLETVSFLLSPIYRFIPPENRHLVTLTGSTFTESYKKAQRDLGYEPLVSWEEAKQKTSEW
IGTLVEQHRETLDTKSQ

>0ar 3beta-HSD[Ovis aries; NP 001129404.1;
MAGWSCLVTGGGGFLGRRIICLLVEEKDLQEIRVLDKVFRPEVREEFSKLOSKIKLTLLEGDILDEQCLKRAFQGISVVIHTASVIDVR
NAVPRETIMNVNVKGTQLLLEACVQASVPVFIHTSTIEVAGPNSYREI IQDGHEEEHHESAWFCPYPYSKKLAEKAVLEANGWALKNGG
TLYTCALRPMYIYGEGSPFLSAYMHGALKNNGILTNYCKFSRVNPVYVGNVAWAHILALRALRDPKKVPNIQGQFYYISDDTPHQSYDD
LNYTLSKEWGFCLDSRMSLPISLOYWLAFLLEIVSFLLSPIYKYHPCENRHLVTLCNSVEFTFSYKKAQODLGYEPLYTWEEAKQKTKEW
IGSLVKQHKETLKTKIH

>Rno_3beta-HSD[Rattus norvegicus,; NP 058961.4]

MPGWSCLVTGAGGFLGORIVQLLVQEKDLKEVRVLDKVFRPETREEFFNLGTSIKVTIVLEGDILDTQCLRRACQGISVVIHTAALIDVT
GVNPROTILDVNLKGTONLLEACVQASVPAFIYCSTVDVAGPNSYKKIILNGHEEEHHESTWSNPYPYSKKMAEKAVLAANGSILKNGG
TLHTCALRPMYIYGERSPFLSVMILAALKSKGILNVTGKESIANPVYVGNVAWAHILAARGLRDPKKSONVQGOEFYYISDDTPHQSYDD



INYTLSKEWGLHLDSSWSLPLPLLYWLAFLLEIVSFFLHPVYNYRPSEFNRHLVTLSNSKEFTEFSYKKAQRDLGYKPLVSWEEAKQKTSEW
IGTLVEQHRETLDTKSQ

>Dre 3beta-HSD(Danio rerio; NP 956103.1]
MSNNNKSKLTYVITGGCGFLGOQHLLRVLLEKKKNVKEIRLEDKNVEPSLOSESTEDVKVVIIQGDITKYEDVRNAFLGADLVFHAASLV
DVWYKIPEKVIFAVNVQGTENAIKACVEIGIQYLVYTSSMEVVGPNVKGDEEFVRGNEDTPYNIFHEMPYPKSKAAAEKIVLEANGTKVE
GGNILYTCCLRPTGIYGEQHQLMKDEFYLNSVRNGGWVMRGVPPHTEHGRVYAGNVAWMHLLAARALQEHPNRLGGECYFCYDDSPYKPY
DEFNMQFLSAFNFRSLRLPVWMLWI TAWMNDMVRWVLKPIYNYTPLLNKYTLAVACTSEFTVSTDKAFRHFQYQPLYSWQQCLSRTQSWV
NTEFPFETSTKDK

>0la 3beta-HSD[Oryzias latipes,; NP 001131037.1]
MSLRGDVCVVTGACGFLGKRLVRLLLEEEETAETRLLDKHVPQOVLOSLEDCRGGTKLSAFEGDIRDSDEFVRKACRGATNVEFHTASMID
VLESVEYSEIYGVNVKGTQLLLEACLHENVMSFIYTSTIEVVGPNPRGDPMVNGTEDTVYDSRLTLSYSKTKKEAEDRTLOANGQLLON
GGRLATCSLRPAYIFGEGCRFLLGHMTDGIRKGNVLNRLSAREALVNPVYVGNVAFAHLQAARSLKEPQKRDTVGGKFYFITDDTPHLS
YADENYCMMSPLGEFSVQODKLOMPLRIFYIVIFFLEALCMLLRPEFIRIVPPMNROLLTLLNTTEFTESYQKAKRDLGYFPKYSWEEARRRT
FDWLASQLPQORETLQSN

>Sko 3beta-HSDiSaccoglossus kowalevskii,; XP 002738669.1]
MSSEEEGDVILVTGASGEFVGQHVVKLLMERCRDVREVRAFDIRPFKWIKELRVTETYVDLVHVRGDITQLSDIRKACRGVDAVVHTAGY
VDVGSLPDMEKLKAINIVGAENVLKACIDNHVTRLVYTSTQDVVLGMEPIENADESSVGIPNTFLYEGYAGTKYEAEKITILKANSLILE
NGRKLKTCSLRPTTMYGEGDIYFLPPTLKASKQOGGVLMRIGDGKALFHASYVGNVAWAHILALQQLKRORSEDDISGQACFISDDTEP
MNLFDFMEPFLOARGFRLSRYHIPYWFMY IVAFIVEFLAWFLOPESKINFPINRNVLHHMCTSCYFSYHGAKRYLNYSPLESVEESMER
TVRYVKRLRL

>Spu_3beta-HSD(Strongylocentrotus purpuratus,; XP 0116641721
MPGTEGEVVMVTGASGFLGQHILKQLLEQGEFLIKEVRTFDLOPFTWCPELEVHNPTTQLSHIKGDLLCMEEVRRAFKGVTVVIHTAGV
IDVSPVPDAELLRSVNIQGSENVLQACIHHNIQYLVYTSTVDVVIGQEPITAGTETILGIPQHHHFGLYATTKYEAEKIVLKASNLILK
NGKRLQTCALRPTPVYGEGDTYNRDVLRQACHYKMMVRMGSESSRYQCTYAGNIAWGHVLAVKELLKPTTNESPAGQAFFLTDETPVSK
VSDFFTPFVIGVDAKMSSEFSLPFWLLYSTIAVVIEICAWLLOPIYKVKFFLTTATVTYAYGVYYFQCEGAERCLGYEPLYTYDDAVERSL
VYYRRECGLS

>Aja 3beta-HSD[Apostichopus japonicus; PIK61940.1]

MTNQEGVTILVTGGAGFLGQHIVKELMEQEVFPVKEIRSFDIQPFKWHHGLHPSKNSQKLYHIEGSICDPAALTQACENVDVVIHNCSC
VAFGAYPNRKSTRAVNVDGTENVVDACIEQNVECLVYTSSTIEVANDLKKPSVNASETSVTVPATINPTIFHVYSKSKYDAEKMVLTANNKT
LKNGKKLRTCALRPCGIYGEGDHILTTNLGYFLNAGIAFRIGEPSGKSQYAYAGNLAYSYVFAVKSLLRPDEKTDISGEAFFLGDDTPI



YSIGELVSHFAKALVAETGTATPPYWLMYTIAFFLTVMCWLVSNLKYWEMPFHTNAVRYMFGEYHYSWEKLOQRVLGYKPRYTYKEAFDR
TITYYEHFFGLNNKSNQTKKQOK

>Isc 3beta-HSDiIxodes scapularis; XP 002407062.1]
MGDGDSSRKYRFLVLGGTGFIGRHLVDFLLKHNLATKIRVVDKVPPOMGWLNANHKVVFEDPIVEYKSANLINQASCKAAFEGSEEPED
FAVNLAGETKINLPDSVYQEGIAKLSENCAKEAIAHNIKRYIEISSGHIYAEGKKPSQEESALDPWTAVARFKRDVEKTLEAFKDLDYV
ILRPALVYGVADKRSITPRILVGAVYKHLKETMKLLWTKDLKMNTVHVSDLCSAVWHVCLHGKAREVYNVVDPGDTTQGKITDIICEIF
GVNHGYWGTAASFLAKADMOGAVQEINEKHLAPWAEACQKDAIANTPLSPYLSQELLYDKNLCMDGSKLOSIGFTYRVPEINKDCINEI
IDDYIEMNIFPKSLIK

>Aae 3beta-HSD[Aedes aegypti; XP 001650664.1]
MDKKADMEAKEVILITGGAGFLGOHLIRTLQERDPKVREIRVVDLKPYENILGHIDTHRVVSYVGDICQPSKIESAFEGVDCVFHMAAY
INFDFPPNHQELQRVNVDGTOMVIDLCRKYNVPRLVFTSDCLTHMTPYMGRANFTIVCNQTEPKTKVPAKESEFQIPGYASSKEFRAENL
VLAANDTPTANGGMLKTIATIRPPVVFGEGDQRFIPSTIIKVALRFNGEIPKLAGPGGKQQLVYAGNVAWAHLRAKDALLTKPKEISGHPV
FVTDDSGIEDTTRFCQRLSRANETLKLRPSWYQIPLFLSFFLAFLLELLIKALNPIVKIKLSFPPCGLLSYMSSILLYNRIRASIYLDY
EPTYGEEKAVSNAALWYEKWYQDYCQQHKLKKLKVK

>Dma_ 3beta-HSD(Daphnia magna,; KzS512706.1]
MGSEVVLVTGGOGFLGOHITRLLOQDPKVAETIRVIDKKMEFTNRIGFEEKKVVKSEFVADISKPETMGNEIFDGVNCVIHTAAETGESHEP
SAKIMEEVNVNGTRHVIHKCITANVGCLIFTSTTHVVIPKKDPLFLATEHLAKAPPKDGFLFGHYGRTKHDAENLIRDANGKRLADGSG
NLATLCLRPTLLYGELDPYYVTHALKIAKDHGGCLYRIGWGGERIQVTYAGNAAWAHITLAKDQLMKEPTIVGGEVIEFVTDDTVIQONAFE
FLDPFLKARSMKASTEVYPATLAVIFVLFLYFVSRMLRPLVHLKNPFPHPSTLYFIVCEFYCEFNRLKATLRLGYKPIYSPEEATISKSLDY
YKNVPLS

>Tme 3beta-HSD(Tropilaelaps mercedesae,; OQR69050.1]
MYRSSGKQFGLRSRLRYILSSGPEGVISGHQRQRQTSKMVPLPSIENTEDIDSLWRGPSVGARTTDTVLVTGSSGCLGQHIVKLLQEHD
STCKNIRLEFDVKPYKNLLNHAVOQKPMKETIQGDLTNAKEVLDACEGVDCVIHCAALVDISLEFPNEAALEAINVEGTRNVIDACIRQONVPY
LVFTSTTDTVVSSNHIFYGAENTTFVPKNFLMGPYAETKHRAEQLVLOQANNRLLADGSTKLRSCVLRPTVFYGEQDEHFTIPRIMKIAKY
YGGNKVQORVKSIDERFOQVTYVGNAAHAHIVAKNRLRENSDCAGEVYYITDDTPLOQELYSAIKPYVDSQOGKFRISDWSIPYLLAILGISI
LVLIVRLVRPIYQVGKYFPTPAAVTYACTSVFFNRQKATLRLKYYPHYTVEESHENSLKYYKDLKV

>Nle 3beta-HSD[Neodiprion lecontei; XP 015514980.1;

METANFETKPGVIVLGGCGFIGRNLVEYLLDNELVSYVRVIDKVPPQTAWLNKKHQRIFEHPLLEFRSANLINSASCDNAFAGEQRIDI
VENCAGETKYGQTDPVYKDGIHKLSMNCAQKAAELGVQRYIEISSGHLSSSEKVPHKEDDEVDPWTEFIAKHKVQVENDLKNIPGLKETI
FRPAIIYGPGDRNSLAPRLVVGAVYKHLGEMMKLLWGPNLRMNTVHVRDVVRAMWHVTREPNTIGQIYNVVDESDSTQGSISALVSELFE



NINHDYWGAALSMLAKVDMTTIVEEVNDKHMSPWAEACSKDGVENSPLSPYINRELLYNKNLYLOPGKLSSTTNEFTYLYPKLMKESLKE
VVDDYVEMKIFPHSLVL

>Can_3beta-HSD(Crassostrea angulata, AFK26304.1]

MCTVTVTGGAGFLGQHVIQHLOLSAPWVTEIRVFDLIPFSRSLDYTPRLDVITYTGNLGDTESLRKAFHNASAVLHLASAIDARFQPDK
KLLOEVNVKGTANVIAACVEEGVPILIYCSSIGTVQGYENCQOGGSETELKDVRPLLEFRDYGGTERVAEQQVLKADQTPLANGKKLRTMS
LLPPTMYGEGDKLIAMMLQYAEDNNGSEFIRMGNGENLEAYAYAGNVAWGEVCCLKTMYNNPSFGNERMFIMDDTPPQSIQALSRPYLES
RGFOMTSYYVPLSIVFFICFLVETVCLLISPFKRESFPLSLSGIIFSARKFYVRYDKAKTLIGYVPPFSVEGARERSLPYYNNVKLRKN

>0Ovu_3beta-HSD(Octopus vulgaris; XP 029645198.1]
MEFLLOOQHRRHHLNVKALRYSSNMAPERRAKQVCVVTGGSGEFLGOHIVHLLOTKCDDVREVRTEDIRPIKKFLEYEDNFSSRHITIGDVTN
YTDIMQALDGVDVVYHVAGVVSYGTRPDTELMOKVNVSGTENVIHACIEMSVPRLIFCSTVDVVVGDKNIVDGTEDTAITPSHELEPGY
POTKHEAEDLVCRANGSHLANGGRLYTVSLRPNVMYGEGDPFLIPSALQSAYSAGGWSVCVGNGKAIFQVSYAGNVAWAFLMANRTLLD
NKLTNVEGQYFEVPDDTPATSIYTTLEPYLHDRGEFKHMPVYIPYWLIHGLLSIRDLEFLWLISPLVKINAQPPICSIKYINMTLTFKNDK
ARTYLGFRPLENPEEALQRSRKYYKKIKLN

>Mye 3beta-HSDMizuhopecten yessoensis,; XP 021363944.1)
MRNGLTFWTRRGKYHSHLSRSLSKGRKLPANNFAMTTTKDENQSAAGEVVMVTGGAGFLGQHITIGHLQEKASHVSEIRVLDIRPYSNKL
GHRESKPLTSTLGDICDQQTVQQACQGVTTVIHVAGLVSYGTEFPDINGMORINVOGTRNIVESCLNTGVERLIFCSTVDVVVGEDDIRE
GMETTTCVPKQFLFPGYPATKYEAECLVLNANGQKSVNGNPLWTMSLRANVMYGEEDPFYVTSGLRSAASNRGRLVQVGNGQSKFQQVY
VGNTAWAFVCADRALRLNYNLGGEIFYIPDYTPVONSFLEFMOPYLESRNYGLSQYRLPCGLVYYSLYLMELVLHLLAPLTIRINLPTASC
SVRYINMDLYEFNGSKGRRLLGYQPLYSPQEAEKRSLEYYKHVKL

>Cgi 3beta-HSD(Crassostrea gigas,; XP 0114387731

MPCTVLVTGASGFLGQHVVKTLHEKAADEVTYLVLEFDKDTEFVQKLDYKPKIPIECITGSITDPEVVRKAVQKVDCVIHLAAVISVSTEP
NVKAMQDVNVKGTALLLDACVGANVGIVITCSTOQDTAVDLTDQTMVDETYKVEPRNLAFGDYARTKLEAEKIVLAKHGSRLKNGDRLRT
VVLRPGVLYGELDAIFVTEVIRNAKKQGGVLYHFGSPQAVSQYAYVGNVAWGEVCALRKLSQDTSIGGEAYFIGDETPLMQLFKESELF
IKLYGGRLSSRPIPYTLILVIVLLLEWIVWLISPIKQINLPISSSTVRYANKKWSESYNKAKTELNYSPLEDWEESYSRSCEYYKTAVT



17beta-HSD

>Hsc 1l7beta-HSD[Holothuria scabraj
LSREGKVDILINNAGYGQSGSFEHVSLEKCRALFETNFFGAVHLTQQFIPSMKKRKSGHILFISSTVSTFGIPFCEIYTASKCAVDGVA
EALAPSLALFNIKVTLICPGPVETNFAPNIIMFGODENDEETMDIKNQYLKNLQQIIGENLOQKRDEVAAVIKEATEAEKPNLRYYTSEK
DLODAKNKLVDTTGNCAIEFLNNSYFKGVKLNSQ

>Mna 1l7beta-HSDMiniopterus natalensis; XP 016057672.1)
MDRTVVLITGCSSGIGLHLALRLASDPSQSFKVYATLRDLSTODOQLWEAARSQGCPPGSLETLQLDVQDADSVAAARARVTEGRVDVLV
CNAGRGLHGPLEAHSADAVGSVLDVNLVGMVOMLOAFLPDMKRRRSGRILVTGSMGGLMGLPEFNAVYCASKFAVEGLCESLAVLLPPFEG
IHVSLIECGPVRTAFPEKVQODGLDVVLEGADAQTRDLESQYQRHFEQVEFREGAQDPEEVTEVFLRALRSSQPALRYFTSERILPLVRLR
LADPSGCSYVAAMHRAVESDKPAAGSDGAQTEAGGGELGGPELSASPAALK

>Npa 1l7beta-HSD[Nanorana parkeri; XP 018426360.1]
MEKRVVLITGCSSGIGLGLAVLLASDSHOQRFKVYATMRDLSKKEQLLECVRDCHVDTFEILOMDVTDQQSMIGTIEKIKEQRVDILVCN
AGVGLMGPLECHTYDTMKKIFDVNLEFGTIGTIQAFLPGMKORRSGHITIISGSVGGLOGIPENDVYCASKFAVEGEFCESLAIVLQHENVH
VSLIECGPVNTNEFMNKLONGEPSNSQLONVDSDTRSLYAQYLQHCQATFOQDVAQDTDETILQVFLEATEAQVPSLRYFTTQFFMPLTKLK
LSCASGSEYIHAMHKEFVEFSEAKPKE

>Xla 17beta-HSD(Xenopus laevis, XP 018107456.1]
MEKRVVLITGCSSGIGLGLAVLLASDTCQREFKVYATMRDLSKKENLMECVKDCHADTEFEILOMDVTDQQOSVVSTTKKIKEQRVDILVCN
AGVGLMGPLECHSYESMKKLEFDVNLEFGTISTIQAFLPGMKORKSGRVIISSSVGGLOGIPEFNDIYCASKFAVEGLCESLATALQHENIH
VSLIECGPVSTNEMNNLHSVDTSDSCLQEVDSDTRLLYDQYLOHCQSTIFQDVAQDTEEILQVEFLEATEAPTPSLRYFTTQFEMPLIKLK
LSCAGGSEYVRAMHKEVESGTKQKEEEK

>Cau_l7beta-HSD[(Carassius auratus,; XP 026063884.1]
MEQKVVLITGCSSGIGLSLAVHLASNLSKAYKVYATMRNLDKKQOQRLMESVRGLHKDTMAILOMDVTDQQSILDAKRNITEGRIDILVCN
AGVGLMGPLEAQSLDATHAVLDVNLMGTLRTIQTFLPDMKRKRHGRILVTGSMGGLOGLPFNEVYCASKFAVEGACESLAILLOHEFNIH
VSLIECGPVNTDEFLMNLKRTEPSEEALEVDPHTRSLYDQFLOHCQTVEFQONAAQDTDDIIQVYMEATEAQTPFLRYYTNRALLPMSSLKL
TSMDGSQYIRAMSKLIFSAPDTDPQI

>Dre 17beta-HSD[(Danio rerio,; AAP74564.1)
MEQKVVLITGCSSGIGLSLAVHLASNPAKAYKVYATMRNLDKKORLLESVRGLHKDTLDILOMDVTDQOSILDAQRNVSEGRIDILVCN
AGVGLMGPLETHSLDTIRAIMDVNLLGTIRTIQTFLPDMKKKRHGRILVTGSMGGLOGLPFNEVYCASKFATEGACESLATILLQHENTH



ISLIECGPVNTDFLMNLKRTETGDKELEVEVDAHTRSLYDQYLOQHCQOQSVFONAAQDTEDITQVYLEAMEAQTPFLRYYTNRALLPMSSL
KLTSMDGSQYIRAMSKLIFSSPGTDAQK

>Bbe l7beta-HSD[Branchiostoma belcheri,; XP 019619357.1]
MAAAPGRLAGRLALVTGGGSGIGRAVCQAFAAQGSKVAVVDINEAPANETLOSLSCDOGSEHHAFGCDVSSTQSVSRLLTDVTQKESCA
PCIAVNCAGITKDEFLLKMDNRMEDQVIKVNLKGTFLITQAVGRAMVEGKVPNGSIINMASIVGKVGNLGOQCNYAASKAGVEGLTRTSA
KELAKFGIRCNAILPGFIETPMTDAVPOQKVLDKEFRDFIPIGRLGKPSDIADVCVFLASDESSYITGASIEVAGGLHM

>Bfl 17beta-HSD(Branchiostoma floridae; XP 0026094751
MAAGTGRLVGRLALVTGGGSGIGRAVCQALAAQGSKVAVVDINEAPANETLQOSLSCDQGLOQHHSEFGCDVSSTQSVSRLLTDVTQKESCA
PCITVNCAGITKDEFLLKMDNRMFDQVIKVNLKGTFLITQAVGRAMVEGKIQONGSIINMASIVGKVGNLGQCNYAASKAGVEGLTRTSA
KELAKFGIRCNAVLPGFIETPMTDAVPOQKVLDKFRDVIPMGRLGKPSDIADVCVFLASEESSYITGASIEVTGTLS

>Aja l7beta-HSD[Apostichopus japonicus,; PIK53404.1)
MGMKVVVISGCSSGIGLATAVMMAKDSGQRYKVFATMRNLSKKTDLEISAGDQLGKTLFIKELDVSKEESVKKFAEDILESEGRVDILI
NNAGYGQAATLENASLEKSRQLFETNFFGAMHLTQKFIPSMKRNKSGHITFISSTVTITFGIPFCEVYTASKCALNGLAETLAPQLALFEN
VKVSIVCPGPVGTKFAPNMATIIDDAESDTETKAVREKYMKTLTEFISGNLOQTGEEVAAVVQEATQAEKPDFRYYTSPKDLQSASTKYSD
TTGNGVIQFVSKLYFKDIKVGHSSD

>Apl 17beta-HSD[Acanthaster planci; XP_022080934.1;
MAPQTVLITGCSTGIGLATAVMMAKDARYKVYATMRNLKSKTDLEKAAGDTLNKSLEIRELDVTKEATIKLVAGEILKENGRIDVLVNN
AGYGEVDAIDQLSLEACQAMMDTNEFWGTVRTTRAVLPAMKROKSGRIINVSSIVAVWALPENTIYAATKFAVEGEFTEATAVTLKRAYNI
RMSLVEPGPVQTPMVTKEFGSVSPAERTKDYDPPLRDEYMNEFIEKLAGPMMNTAVSADEVANLILEATVSENPHLRYQIHEVYKKAAAKK
FIDPHTDAQLDMKNFMDMIN

>Spu_1l7beta-HSD[(Strongylocentrotus purpuratus,; XP_780174.1]
MAPRVAIITGCSSGIGLSTAVMMAKDPSKGYIVYATMRNLAKKGDLEKAAGATLNKTLEFITQLDVTRGDSIKRAVKDVETKHKRIDILV
NNAGHGSSGYIELVTDQOMRALEFDVNFFGVVHLIQEVLPIMKKQRSGRITISVSSVGGITAWPFGEIYAASKFALEGFTESLSIGYRPEN
IWVSSCQPGPVKTAFIANMGSANNQPEFLKLTEEKNIDKESKEVCGKIFKLLINSPTHDEEQQTPEETIASVIKGALEDEKPHLRYATSK
LRLDYAKKYFVDPTGDSFCDTIVPHIIPDSLKQKK



>Mye l7beta-HSD[Mizuhopecten yessoensis,; AXY92159.1]
MASAVGLLAGRLALVTGAGSGIGKAVCQVFAKEGATVAVVDLHADTANSTLETLPKGDHQAFGADVSCSASVNDLIGQLKDKFSAVPTV
TVNSAGITRDKLMLKMSEEDFDEVIRVNLKGTYLVNQAVGRALVESKAKSGSITINISSISGKVGNVGQTNYAASKAGVVGLTKTVAKEM
GREFGIRVNAILPGFIETPMTDKVPDHLIQMTKMLIPLSRLGKPEEIANACLFLASDHSSYVTGTTLEVAGGLEP

>Cgi_ 1l7beta-HSD(Crassostrea gigas, XP 0114309251
MLSGRLAVVTGAGSGIGRAVCRVFASEGATVIGADMNEKGMEETLAMIKDTGDHQSFQCDVSSSASVNNLLDKIKEKYSSAPHVAVNSA
GITRDRTMMKLTEEDFDKVVNVNLKGTWLLNKAVGKAMLTNKVQOGSIVNISSLVGKTGNIGQTNYAASKAGVIGITKSMAKEMGKENTIR
VNAVLPGFIETPMTETVPENLMOMTKLLTIPLGRLGNPEETIANTCAFLASDKSSYITGATIEVTGGLEM

>Pva 17beta-HSD[Penaeus vannamei,; ROT63560.1]
MASGNNFDGKIALVTGGGSGIGRAVCQILARDGARVSVCDINLOQGAQETLASLNQPGVHVALHMDVADKESVREALSATQEKLKGTPTL
LVNSAGISRRSSFLEMSEEAFMKVVDVNLKGTFLVSQLVCNAMIERGEAKGGSVVNIASLAGRNGLAMNCQYAATKGGVMAFTKSCAKE
LAKTGIRMNCILPGAIRTPMMAVIPEELIKEALRVNALGROGEPEGKIVAEMVAFLLSEKSTYMVGACVEVTGGHYA

>0bi 1l7beta-HSD[Ooceraea biroi, EZA54209.1)
MAFICWEKALLVIFAVVTLRILIKLGILVWKKLIAPNLGFGIDLRTQGRWAVVTGATDGLGKAFARALAQKGLDIVLVSRSMSRLKDVA
AETIEQEYRVETRVVQADLTEGQVVYAETAKTTQDLEVGVLINNAGASYDHPELFTNVSEEILARILOLNVAGVTGVARAVLPGMMERKK
GVLINVSSLAAAIPSPYLSVYSASKAYIIKLSADLATEAAPRGVTVQCVLPGPVATKMSKIKRATWMAPTPEKEVEATLKTVGIESHTT
GYPPHSLIIGVVNTLRYVCETGALWLVTKTMLNIRGRALRKKMKSQAGGRNVSQEDAAVMS
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