>CYP1Az 

MALTILPILGPISVSESLVAIITICLVYLLMRLNRTKIPDGLQK LPGPKPLPIIGNVLEIGNNPHLSLTAMSKCYGPVFQIQIGMRPVVVLSGNDVIRQALL KQGEEFSGRPELYSTKFISDGKSLAFSTDQVGVWRARRKLALNALRTFSTVQGKSPKY SCALEEHISNEGLYLVQRLHSVMKADGSFDPFRHIVVSVANVICGICFGRRHSHDDDE LVRLVNMSDEFGKIVGSGNPADFIPFLRILPSTTMKKFLDINERFSKFMKRLVMEHYD TFDKDNIRDITDSLINHCEDRKLDENSNLQVSDEKIVGIVNDLFGAGFDTISTALSWA VVYLVHYPEVQERLQRELDEKIGKDRTPLLSDRANLPLLESFILEIFRHSSFLPFTIP HCTSKDTSLNGYFIPKDTCVFVNQWQVNHDPELWKDPSSFIPDRFLTADGTELNKLEG EKVLVFGLGKRRCIGESIGRAEVFLFLAILLQRLKFTGMPGEMLDMTPEYGLTMKHKR 

CLLRVTPQPGF 

>CYP1Bz

MMDVLLALRDLLQLSTRSVLLSLMVCLMLMFRRRQLVPGPFSWPVIGNAAQLGNTP HFYLSRMAQKYGDVFQIKLGSRNVVVLNGDAIKEALVKKATDFAGRPDFASFRFVSNGKS MAFGNYTPWWKLHRKVAQSTVRNFSTANIQTKQTFEKHIVSEIGELIRLFLNKSREQQFF QPHRYLVVSVANTMSAVCFGNRYAYDDAEFQQVVGRNDQFTKTVGAGSMVDVMPWMQYFP NPIRTLFDQFKELNKEFCAFIELKVSEHRKTISPSHVRDMTDAFIVALDKGLSGGSGVSL DKEFVPPTISDIF 

GASQDTLSTALQWIILLLVR YPEIQKRLQEDVDRVVDRSRLPTIADQPHLPYLMAFIYEVMRFTSFTPLTIPHS TTKDTSINGYPIPKDTVIFVNQWSLNHDPTKWDQPEVFNPQRFLDEDGSLNKDLTTNVLI FSLGKRRCIGEDVSKIQLFLFTSVLVHQCSFKAESTPNMDYEYGLTLKPKPFKVSVTARD SSDLLDSLVGTSQTPTEKR 

>CYP1C1z

MEAEFGLKSSSIMREWSGQ VQPALIASFIILFFLEACLWVRNLTFKKRLPGPFAWPLVGNAMQLGQMPHITFSKLAKKY GNVYQIRLGCSDIVVLNGDAAIRKALVQHSTEFAGRPNFVSFQMISGGRSLTFTNYSKQW KTHRKVAQSTLRAFSMANSQTRKTFEQHVVGEAMDLVQKFLRLSADGRHFNPAHEATVA AANVICALCFGKRYGHDDPEFRTLLGRVNKFGETVGAGSLVDVMPWLQS FPNPVRSVYQNFKTINKEFFNYVKDKVLQHRDTYDPDVTRDMSDAIIGVIEHGKESTLT KDFVESTVTDLIGAGQDTVSTAMQWMLLLLVKYPSIQSKLQEQIDKVVGRDRLPSIED 

RCNLAYLDAF

IYETMRFTSFVPVTIPHSTTSDVTIEGLHIPKDTVVFINQWSVNHDPQKWSDPHIFNPSR FLDENGALNKDLTSSVMIFSTGKRRCIGEQIAKVEVFLFSAILLHQCKFERDPSQDLSMD CSYGLALKPLHYTISAKLRGKLFGLVSPA

>CYP1C2z

MAQSDSEFSILKEWSGQIQPALIASFIILCCLEACFWVRNITLKKKRL PGPFAWPLVGNAMQLGQMPHITFSKLAKKYGNVYQIRLGSSDIVVLNGESAIRSALLQHS TEFAGRPNFVSFQYVSGGTSMTFASYSKQWKMHRKIAQSTIRAFSSANSQTKKSFEKHIV AEAVDLVETFLKIQHFNPSHELTVAAANIICALCFGKRYGHDDLEFRTLLGNVNKF SETVGAGSLVDVMPWLQTFPNPIRSIFQSFKDLNSDFFSFVKGKVVEHRLSYDPEVIRDM SDAFIGVMDHADEETGLTEAHTEGTVSDLIGAGLDTVSTALNWMLLLLVKYPSIQSKL QEQIDKVVGRDRLPSIEDRCNLAYLDAFIYETMRFTSFVPVTIPHSTTSDVTIEGLHIPK DTVVFINQWSVNHDPQKWSDPHIFNPSRFLDENGALDKDLTNSVMIFSIGRRRCIGDQIA KVEVFLISAILIHQLTFESDPSQDLTLNCSYGLTLKPFDYKISAKPRGSIVN* 

>CYP1D1z

MNLENISHTATSEVTLILCAFALLLLALHGRRRAPGVPVPPGPRPWPIVG NFLQMEEQVHLSLTNLRVQYGDVFQVKMGSLVVVVLSGYTTIKEALVRQGDA FAGRPDLYTFSAVANGTSMTFSEKYGEAWVLHKKICKNALRTFSQTEPKDSNASCLLE ERICVEAIDMVETLKAQGEEFGDSGIDPVQLLVTSVANVVCTLCFGKRYSHNDKEFLT IVHINNEVLRLFAAGNLADFFPIFRYLPSPSLRKMVEFINRMNNFMERNIMEHLVNFDT

NCIRDITDALIAMCEDRQEDKESAVLSNSQIVHSVIDIFGA GFDTIITGLQWSLLYLIKFPNIQDKIVQEI DNQVGMDRLPQFKDRPNMPYTEAFINEVFRHASYMPFTIPHC TTENITLNGYFIPKDTCVFINQYQVNHDI EIWDDPESFRPERFLTLSGHLNKSLTEKVMIFGMGIRRCLGDNIARLEM FVFLTTLLHRLHIENVPGQELDLSSTFGLTMKPRPYRIKIIPRN*

>CYP2R1z

MISIKRLTSPLSLSW

EQTLICLLGLFTTLLILLVIRQLVKQRRPRGFPPGPTPLPIIGNM 

LSLATEPHVYMKRQSDIHGQ 

IFSLDLGGIPTVILNGYDAIKECLYHQSEVFADRPSLPLFQKMTK 

KLAVNCFRYFGTGQRMFERISEECLYFLDAIDQHQGKPFNPKHLVTNAVSNITNLIIFG QRFTYDDGDFQHMIEIFSENVELAASSWAFLYNAFPWMEYLPFGKHQRLFRNANEVYKFL LQIIRRFSQGRVPQSPQHYIDAYLDEMEQSTPDKATSFSQDNLIFSVGELIIAGTETTTN CLRWAMLYMALYPRIQ 

EKVQMEIDSVLNGRQPAFED

RQRMPYVEAVLHEVLRLCNIVPLGIFRATSQDAVVRGYTIPKGTMVITNLYSVHFDEKYW SDPSIFCPERFLDCNGKFIRHEAFLPFSI

GKRHCLGEQLARLEMFLFFTTLLQRFHLQFSEGFIPSLSAKLGMTLQPQPYSICAIRRQQ* 

>CYP2U1z

MDVSAGLLLEYVFSP ANIAGLTALVLVFYVLQEYQWHQTYANIPPGPKPWPIVGNFGGFLVPPLIIKRFXKNSQE

FAKVVSNPLSPQAGLIEMSKLYGNIFSIFVGPQLMVVLTGYDAVRDAMLNHTETFSDRPH

IPLVTIITKRK 

GIVFAPYGPLWRTNRRFCHSTLRSFGFGRMSLEPCIHEGLAIIKTELQSLIETAGPSGID 

LTPLISNAVSNIISLMSLGQRFHHEDKEFRNMRDLMSHGLEISVNTSILLVNVFPWLYYL 

PFGVFKELRRAELDITAFLKRIIARHRATLDPENPRDFIDMYLVEMLAKQKEGSSEENLF

SEDDLFYIIGDLFIAGTDTTTNSMLWSILYMSLYPDVQ

EKVQKEIDAVVGSERVPSLTDKSSLPYTEATIMEVIRMTVVVPLSIPHMASETT 

EFRGFTIPKGTVIIPNLWSVHRDPTVWENPDDFNPSRFLDDQGKILRKDCFIPFGL GRRVCMGEQLAKMELFLMFTSLMQTFTFRFPEGATAPSMHGRFGLTLAPCPFTVCVKTR* 

>CYP2Y3z

MELSSSLLLVLVLTVLMLIRWRRKENGLSLPPGPLALPLIGNLLTLDKSAPFKSFMK WRKTYGSVMTVHLGPQRMVVLVGYETVKEALVDQAEDFAPRAPIAFMNRIVKGY GLAISNGERWRQLRRFTLTTLRDFGMGRKQMEQWIQEESRYLLKSFEETK SKPVDPTFFFSRTVSNVICSLVFGQRFDYEDKNFLQLLQIISKLLRFLSSPWGQ LYNIFPQVMERFSSRHHAILKDVENIRTFIRNKVKEHEQRLDFSDPSDFIDCFLIRLTQ EKDKLDTEFHKDNLMATVLNLFVAGTETTSTTLRYALMLLIKHPQIQ EQMQREIDRVIGQNRIPTMEDRKSLPFTDAVIHEVQRYMDIVPLSLPHYAMKDITFRGYKIPK DTVIIPMLHSVLRDEGQWETPWTFNPEHFLDSNGNFKKNPAFMPFSA GKRSCVGESLARMELFLFTVSLLQKFTFSSPNGPDGIDLSPELSSFANMPRFYELIASPR* 

>CYP2Y4z

MELSSSLLLVLVLTVLMLIRWRRKENGLSLPPGPLALPLIGNLLTVETSAPFKSFMK WSKSYGPVMTVHIGTQRMVVLVGYETVKEALVDQAEDFASRAPIPFTNRVLRGY GLIISNGERWRQLRRFTLTTLRDFGMGRKRMEQWIQEESRYLLKSFEETK

SKPVDPLFFMSRAVSNVICSLVFGQRFDYEDKNFLQLLQIISNLMRFASSPWG QLYNIFPKVMEILPGRHHTMFGEIDDLKSSIMTII 

KEHEENLDPSDPKDFIDCFLIRLNQ 

LQQEKHNPDT 

EFHKENMFATSLNLFTAGTETTSTTLRYALMLLIKHPHIQ EQMQREIDCVIGQNRIPTMEDRKSLPFTDAVIHEVQRCLDIAPLNVPHYALKDITFRGYKIPK DTVIIPMLHSVLRD 

EGHWETPWTFNPEHFLDSNGNFKKNPAFMPFSA GKRVCVGESLARMEIFLFIVSLLQKFSFSSPNGPDSIDPSPELSSFGNMPRLYELIASPR 

>CYP3A65z

MFFSAETWTLLAFLVALLVI

YGSWPHRYFKKLGIPGPKTIPFFGTMLRYKD 

GFHVFDMDCFEKYGRIWG 

IYDGRQPVLCIMDQTIIKTVLIKECYSLFTNRR NFRLNGALYDAVSIAEDDDWRRIRSVLSPSFTSGRLKE 

MFGIMKKHSHILVDSMGKTAKRGESADIKE FFGAYSMDVVTSTAFSVDIDSLNNPKDPFVTNIKKMLKFDLLNPLFLLI AFFPFMAPVLEKMDFALFPTSVTDFFYAALQKIKSDRDTKTVAKDNTK KRVDFLQLMVDSQTGVKHKSDGETHEK GLSDHEILSQSMIFIFAGYETSSSTLSFLFYNLATNPETMKKLQEEIDETFPNQAPVD YETLMSMDYLDAALSESLRLYPVAARLERVCKKTVEING LLIPKDLVVMVPTYVLHRDPDYWSEPESFKPER YETMMSMDYLDAALSESLRLYPVAARLERVCKKTVEING LLIPKDLVVMVPTYALHRDPDYWSEPESFKPER FTKGNKESIDPYMYMPFGLGPRNCIGMRFAQVTMKLAIVEILQRFDVSVCDETQ VPLELGFNGLLSPKDPIKLKLQPRKLSQSPDVCNNNQKS*

>CYP3C1z

MFDLSSLSVTWTLVVLVITLLLI YGVWPHGFFKKLGIPGPRPLPFVGTALSYSK GICNFDIECSKKYGKVWGIYDGRLPLLLVTDLEMIKTILVKDCYSTFT NRRNMNPDLVGPFADGITLVKDERWRRIRSSLSPYFTSGRLKEIFPIAMTHADRFIKN MEKKDPNLPLKIKDVVAPYSLDVVASSSFSVDFDSINNPDDPFVTSIKSFFNINPLSP LFLLLAFCPSAANLLAKMGISVFSRSTTDFYYKALRKIKDEHNESNGRVDFLKLMIQN QIPDDQVKDTASEQPVKGLTDHEILSQSFIFILGGYETTSTTLSYLLYNLATNPDCLE KLVEEIDKNFPLDIPITYDALMRMDYLEMAIHESMRVFPAGPRLERVCKKTVEINGIT IPKNTLVGIPLYVLSRDPDLWESPNEFKPERFSPESKTEINQCAFMPFGLGPRNCIGM RFALMMMKLLVVKLLQKYTVETCKETQIPVQLNFFFQPKVPITLKLIPRSHKEKQ 

>CYP3C2z

MIDLSSLSVTWILVVLVLTLLYM 

YGVWPHGFFKKLGIPGPRPWPFFGTFLSYTK 

GFFNFDMECAKKYGKVWG 

IYDGRLPILMVTDLEMIKTIMVKECYSTFTNRR EINVDLAGPLADGITAVKDERWKRIRGTLSPYFTSGRLKE 

IFPIAMTHADRFIKNMQ 

KGDHEQPVKIKEV

MASYSLDVVTSSAFSVDIDSINNPDDPFVTNIKNFLKFN 

LFGLFVLLLT

VFPSIANLLGKMGLSMFSKPTVDFFYKALRKIKEEHKDSN GRVDFFRLMIQNEIPDDQVKDTTSEQPEK GLTDHEILSQSFIFIMGGYETTSTTLTFLLYNLAINPDCLEKLVEKIDKNFPLDT PISYDALMKIDYLEMSINESMRLLPTAPRLERVCKKTVEMNGITIPKDTMITIPTYVLNQ DPQLWDSPHEFRPER FSPENKSEFLQYAFMPFGLGPRNCIGMRYALMIVKLLVVKLLQNFSVETCKETQ IPLELNPVFQPKVPITLKLTPRKRNN*

>CYP3C3z

MIDLSSLSVTWTLVFLVITLLYM 

YGVWPHGFFKK LGIPGPRPWP 

FFGTFLSYTK 

GFFNFDMECAKKYGKVWG 

IYDGRLPILMVTDLEMIKTIMVKECYSTFTNRR EVNVDLAGPLADGISAVKDERWKRIRGTLSPYFTSGRLKE 

IFPIAMTHADRFIKNMQKRDHEQPVKIKEV VAPYSLDVVTSSSFSVDIDSINNPDDPFVTNIKNFLKFS 

LFSPLILFLT

LFPSIANLLGKMGISVFSRSIMNFFYTALRKIKDEHKDSN 

GRVDFLRLMIQNQIPDDQAKDTTSEQPVK 

GLTDHEILSQSFIFI LGGYETTSTTLSFLL

HNLATNPDCLEKLVEEIDKNFPLDT PISYDALMKMDYLEMSINESMRLLPTAPRLERVCKKTVELNGITIPKDTLVAIPTYVLNR DPQLWDSPQEFRPER 

FSPENK SEFLQYAFMPFGLGPRNCIGMRFALMIVKLLVVKLLQNFSLETCKETQ IPLELTPVFQPKVPITLKLTPRKRNN*

>CYP3C4z

MIDLSFLSVTWTLVVLVITLLFIYGVWPHRFFIKLGIPGPRPWP FVGTLLSYAKGLCNFDMECAKKYGKVWGIYDGRLPILMVADLEVIKVVLVKECYSNFI NRRKRTTGLAGPFSDGIIMVKDERWKRMRSTLSPYFTSGRLKEIFPIAMTHADRFIKN MQKKDPEQPVKIKEVVAPYSLDVITSSSFSVDIDSINNPEDPFVINVKKFIQFNMFNP LLLLILLFPSLAIPLKKMGVTLFSKSAMDFFYSVLKKIKDDHNKESEGRVDFLKLMLQ NQIPDDQIQDSDTSEQPAKGLTDHEILSQSLVFILGGYETTSTTLTFLLYNLATNPDC LEKLVEEIDKNFPLDTPITYDALMRMDYLEMAINESMRLLPTAPRLERSAKKTVVING LTIPEGTLVGIPTYVLSHDPDIWESPGEFRPERFSPENKSEFLQYAFIPFGLGPRNCI GMRYAVMIMKLFVVKLLQNFSVETCKETQIPLEMNVTFQPKVPITLKLIPRSCNKKQ

>CYP4F43z

MMLFGLSVTGILALSGAALLCALVTRIIINRRALRCFNQPPLRNWIMGHMGL MGHNEEGLQRVDDLVCKYGHSCSWFLGPFYNMVRLFHPDYIRSLLTAS

ASITLKDRIFYGFMKPWL 

GNCLLLQSGQEWSRHRRLLTPAFHFDILKKYVHIFNQSTNIMH DEWRRLLASGEHSVDMFEQISSLTLDSLLKCTFSCDTHSQE 

KPRQYISAILDLSRLLVQRQHYLPYHWD WLYWRSAQGRRFQQACAVVHQFTADIVQERRTQLDQQSDPESHPENTGRYRKRKNTDLIDLLLLAK 

DDKGEALTNEEIKAHADMFMFA 

GHDTTASALSWIFYNLAMNQDYQERCRAEVRDLLADRDTHTIGW EDLSQLTFTTMCIKESLRLHSPVLALTRYYSQNMKTPGDCVIPH 

GCLCLISIYGVHRNPQVWPDPL 

VFDPTRFDPHNSDSRSPHAFIPFSAGPR NCIGQNFAMAEMKVVVALTLARFKILPGPKPVRRLYQLVLRAEGGMILHFQELNEE*

>CYP4T8z

MLLYGISPFVLSVNHVFALIFLACLLTVVKLLIVRRKGVKTMER FPGPPAHWLFGHVKEFRQDGHDLEKIVKWMELYQFAFPLWFGPSLAVLNIHHPSYAKT ILTTTEPKDDYAYKFFIPWLGDGLLVSTGQKWFRHRRLLTPGFHYDVLKPYVKLISDS TKVMLDKWEVHSRSEESFELFKHVSLMTLDSIMKCAFSCNSNCQTDSGTNPYIQAVFD LCHLVNLRFRVFPYHSKAIFHLSPHGYRFRKAASIAHNHTAEVIRKRKEVLKMEEEQG IVKNRRYLDFLDILLSARDEHQQGLSDEDIRAEVDTFMFEGHDTTASGISWIFYNLAC NPEHQEKCRQEIQQALDGKDTLEWEDLNKIPYTTMCIKESLRLHPPVPGISRKLTKPL TFFDGRTVPEGCTIGVSIYGIHMNSTVWENPYKFDPLRFLPENAANRSPHAFVPFSAG 

PRFVTRSV 

>CYP4V7z

MGILFGLYILGILFTAVLLLLLASTAYNPLKNYIGKWNEMRPIPGMAGAYPIIGNALQFKTNAG DFFNQIIEGTNENRHLPLAKVWVGPVPFLILYHAENIE 

VVLSNSRHLDKSYSYRFLHPWLGTGLLT STGEKWRNRRKMLTPTFHFSILSDFLEVMNEQTDILIQKMQKLEDGEPFNCFNFITLCALDIIC

ETAMGKKIYAQSNADSEYVQSVYK MSDIITKRQRAPWLWPDWIYNKLKEGKEHAKRLKILHSFTAN VIRERAEFMSSEPDSDSDQGGRKRQAFLDMLLKTTYENGQKLSHEDIQEEVDTFMFE GHDTTAASMNWALHLIGSHPEVQKAVQAELQEVF GSSERHVGVEDLKKLRYLECVIKESLRIFPSVPLFARSICEACHI DGFKVPKGVNAVIIPYALHRDPRYFPEPEEFQPERFMPENSKGRHPYAYIPFSAGPRNCI GQRFAMMEEKVVLATILRHFDVEACQSREELRPLGELILRPEKGIWIKLQRRSK*

>CYP4V8z

MVAFVGVYTYGFVAASVCVICFAYITYQLLKSYLHKWKELKPIPGIGNTFPFIGNALQFKSNGG DFFLQLVGYTTEFQNSPLLKIWIGPIPFLILFHAETVE 

TVLNNPVHIDKAYAYQFLHPWLGTGLLT STGDKWRRRRKMLTPTFHFSILTEFLEVMNEQAEVLIEKLEKQAGKGPFNCFSHITLCALDIIC

ETAMGKRIYAQSNYDSEYVRTVYR MSDIITRRQRMPWYWPDFVYNYVGEGREHNRSLKILHSFTES VINERAEYLSYVESDSESDQGMRKRRAFLDMLLKTKDEDGKMLTHKDIQEEVDTFMFE 

GHDTTAAAMNWAIHLLGSHPEVQRKAQQELFEVF GESERPVNTEDLKKLRYLECVIKESLRLFPSVPFFARTICDDTQI DGFKVPKGTNIVVITYALHRDPRFFPDPEEFRPERFLPENCVGRHPYAYIPFSAGLRNCI GQRFAIMEEKVILAYILRYFNIVACQKREELRPLGELVLRPEQGIWITLERRKLTMS*

>CYP5A1z

MQLLVDGLKWFGVEASGLSLTVCLFLLFLSLLYWYSISPFSNLE RCGIKHPKPLPFIGNLMMFRNGFFKSQADLINKYGRICGYYIGRRSTVIIADPDMLRQ VMVKEFNKFPNRMTARGITKPMSDSLIMLKGEQWKRVRSILTPTFSAAKMKEMVPLIN TATETLLRNLKSHAESENSFNIHKCFGCFTMDVIASVAFGTQVDSQNNPDDPFVHQAS KFFAFSFFRPIMIFFMAFPFLLRPLAGLLPNKSRDEMNSFFTQCIQKMIKQRDDLSPE QRRKDFLQLMLDVRTNNKFLSVEHFDVVNDADEEAYDGHENSPANESTKRSQQKRMMT EDEIVGQSFIFLVAGYETSSNTLAFTCYLLAVHPECQKKLQEEVDEFFSRHEMVDYAN VQELKYLDMVICESLRLYPPAFRVARDVEEDTVLNGQFLPKGASLEIPTGFLHYDPEH WTEPTKFIPERFTPEAKARRHPFVYLPFGAGPRSCVGMRLAQLEIKVALVHIFRRFNV LACEDTEIPLELKSHTTLGPKNGVMVKITERENLEDAS 

>CYP7A1z

MILTISFIWAIVVGLCCCLWLITGIRRRHPAEPPLENGWIPFLG CALQFGANPLEFLRSRQKKHGHIFTCKIAGQYVHFLCDPFSYHAVIRQGRHLDWKKFH FDASAKAFGHESMDPSQGYTTENLHQTFLKTLQGDALSSLIETMMENLQGTMLQSGML KATTSEWQSDGIYAFCYKVMFEAGYLTLFGKELDGDQSIARQQAQKALVLNALDNFKE FDKIFPALIAGLPIHVFKSAYSAREKLAKTMLHENLSRRANVSDLISLRMLLNDTLST FNELSKARTHVAILWASQANTLPATFWTLFHMIRCPAAMKAASEEVRQTFESSNQKVD PTNSRLVLTREQLDNMPVLDSIIKEAMRLSSASLNVRMAKSDFLLQLDNKESYHIRKD DVIAMYPPMIHFDPEIYDDPLEFKYDRYIDEKGQEKTAFYRNGRKLRYYYMPFGSGVT KCPGRFFAVHEIKQFLSLLLSYFEMELLDSDVKEPPLDQSRAGLGVLQPTYDVDFRYR LKSL 

>CYP7C1z

MLEYLLTILLGFISVLLLYSFCGRRR 

KDGEPPLIKGWIPFLGKALEFRKNSQEFLTRLQKEHGDDFTVL CVSLGRYITFIMNPLQYPSVIKHGKQLDFHTFSDSAASRTFDYPPIRSGHFPGLSDQIQR SYTLLQGPALDPLTFSMMGNLQKVLRQLFLSGDEADDHWQQAELYKFCKSAMFQSTFKT LYGHSPHLDLDQLREDFEKFDDMFPLLMARIPIGLLGKTKEIREKLIHFFYPQRMM EWTAPCEFVQTRTALFQDYDTLQDRDKA AHHFAMLWASVGNTIPAALWCLYHLISCLEALAAVREEITNVLGEKNMQLIFKEDIAITR 

QQLEQMVYL 

ESSVNESLRLYSVSMNIRVVQEDFCLRLDGQRSINMRKDDIIALYPQSTHLDPEIYKEPK FQFDRFVKDGKEKTDFYKSGQKVRYYRMPFGSGATQCPGRFFAMNELKQFVCVTLLMCEM QLLDGQQEASMDNSRAGLGILPPANPIPFKYKTR 

>CYP7D1z

MLIITVFVCRKPGEPPLVTGWLPFIGVTKDYVSNPLGFLTETQKKHGNVFTCLIAGKYFTFV TDPFSFSSVVRQGKNLDFQKFAINFSQR VFGHADFNSPQLSGNYREIHSIFRQTLQGPSLQHLTQSMLCNLQTVLERCLPHEH DWLEEGVQSFTNRIMFEAGFLTLFGKEDIRFLQDHGMSGNRISMPKATQDFLVFDHAFPL LAAGVPIGLCTKAWRAREALAEELLHDELHRRKCISDLIQRRMDIFDRMLLDETGKART DVCMLWASQANTLPAAFWSLYYTLK 

SVDAFTAARTEVNRVLLGQSLNNKDQTVYLSKDQLDSMTVL ESIIEEALRLSSASMMIRVASDDFTLTLESDQTAAIRKGDYIALYPQLLHLDPEIYPNPT EFKYNRFLDENDQPKTNFFKSGRRLRNFLMPFGSG ASECPGRFFAVYEIKLFLALTLWHYDLQLRDPDVPVVQDSARAGLGIMPPSQDVLLRFR KKQRTPGNEHKDTK*

>CYP8A1z

MMWTALLLVGLSILVIVLYGRRTR 

RRNEPPLDKGMIPWLGHALEFGKDAAKFLTRMKEKHGDIFT VRAAGLYITVLLDSNCYDAVLSDVASLDQTSYAQVLMKRIFNMILPSHNPESEKKRAEM 

HFQGASLTQLSNSMQNNLRLLMTPSEMGLKTSEWKKDGLFNLCYSLLFK TGYLTVFGAENNDSAALTQIYEEFRRFDKLLPKLARTTINK EEKQIASAAREKLWKWLTPSGLDRKPREQSWLGSYVKQLQDEGIDAEMQRRAMLLQLWVTQ GNAGPAAFWVMGYLLTHPEALRAVREEIQGGKHLRLEERQKNTPVF DSVLWETLRLTAAALITRDVTQDKKIRLSNGQEYHLRRGDRLCVFPFISPQMDPQIHQQPE MFQFDRFLNADRTEKKDFFKNGARVKYPSVPWGTEDNLCPGRHFAVHAIKE LVFTILTRFDVELCDKNATVPLVDPSRYGFGILQPAGDLEIRYRIRF* 

>CYP8B1z

MALVQILLALLISVIGALYLLGSFRRRRTGEPPLEKGPIPWLGHVLEFRKDTAKFLNRMKA KHGDIFTVQLGGFYFTFITDPLSFGAVVKEARAKLDFTKFAEQLVQRVFGYHSIQSEHKV LQASSTKHLMGDGLVVMTQAMMYNLQNLMLHSVGSGNGKVWQESGLFAYSYNIVFRAGY LSLFGNESPKGTGKESVEKAKEIDRQESNDLFWEFRKYDQLFPNLAYGVLGPSEKMEAER LKRLFWSTLSVQKMRARDNISGWVSDQQQVRAEHGMQEFMQDRYMFLLLWASQGNTGPSA FWLLLYLMKHPEAMSAVRKEVEEILKEAGQEVKPGGPLIDLSRDMLLKTPILDSAVEETL RLTAAPILTRAVMQDMTIIMANGQEYKIREGDRVAVFPYVVHVDPEVHPDPLTFKYDRF LNADGSRKTDFYKGGKKLKYYSMPWGAGTTMCPGRFFATNELKQFVFLMLSYFDFELTNP NEQIPGIDIRRWGFGSMQPDRDIQFRYRPRI*

>CYP11A1z

MARWNVTFARLDQSLSSLKNLLQVKVTRSGRAPQNSTVQPFNKI PGRWRNSLLSVLAFTKMGGLRNVHRIMVHNFKTFGPIYREKVGIYDSVYIIKPEDGAI LFKAEGHHPNRINVDAWTAYRDYRNQKYGVLLKEGKAWKTDRMILNKELLLPKLQGTF VPLLEEVGQDFVARVNKQIERSGQKQWTTDLTHDLFKFSLESVSAVLYGERLGLLLDN IDPEFQHFIDCVSVMFKTTSPMLYLPPGLLRSIGSNIWKNHVEAWDGIFNQADRYIQN IFKQWKENPEGNGKYPGVLAILLMQDKLSIEDIKASVTELMAGGVDSVTFTLLWTLYE LARQPDLQDELRAEISAARIAFKGDMVQMVKMIPLLKAALKETLRLHPVAMSLPRFIT EDTVIQNYHIPAGTLVQLGVYAMGRDHQFFPKPEQYCPSRWISSKRQYFKSLGFGFGP RQCLGRRIAETEMQIFLIHMLENFRIEKQKQIEVRSKFELLLMPEKPIMLTIKPLNASR 

>CYP11A2z

MARWSLSARLDQSVSSLKHLLQVIVTRSGRAPAIGLQDSTVRPFNEIPGQWRNSLKSVF AFAKMGGLRNIHRIMVHNFNTFGPIYR EKVGFYESVNIIKPEDAAILFKAEGHYPKRLTIDAWTAYRDYRNRKYGVLLK DGEDWKSNRIILNKEVISPKVQGNFVPLLDEVGQDFVARVNKKIERSGQNQWTTDLSHELFKFALE AVSAVLYGERLGLLLDYIDPDSQRFIDCITLMFKTTSPMLYLPPGLLRPIRSK IWRNHVEAWDGIFNQ ADRCIQNIYRQLRKNPEGNGKYTGVLASLLMLDKLSIEDIKASVTELMAGGVDT TAITLLWTLYELARNPDLQEEIRAEISAARIASKGDMVQMLKMIPLVKGTLKETLR LHPVAVSLQRYITEDIVIQKYHIPAG TLVQLGLYAMGRDHQVFPNPEQYLPSRWVNSQNHYFKSLSFGFGPRQCLGRRIAETEMQLFLIH MLENFRIEKQRQMEVKSMFELILLPEKPIMLTIKPLNSSR

>CYP11B1z

MFSSCAGSVCARPHLCVRASVCVRPLHQSSRSA GAARLFQEIPDTGSNGWMNLLRFWRDGRFSRMHKHMEESFRRLGPIYR EHLGSQSSVNIMLPMDTGELFRSEGLHPRRMTLQPWATHRETRRHSKGVFLK NGTEWRADRLLLNREVMVSSSVHRFLPLLDEVAQDF CRSLRRRVQADGFEKAGQHTLTLDPSPDLFRFALE ASCHVLYGERIGLFSSCPSDESERFISAVERMLATTP PLLYLPPRLLLRLRASLWTTHATAWDDIFSH AEQRIQRSYQRLQARASAAPDCSFPGVLGKLMEAGQLSLELIQIHITELMAGGVDT TAVPLQFALFELARNPDVQECVRAQVLSSWRQASGDPLNALQGAPLLKGTLKETLR LYPVGITVQRYPVRDIVLQNYHVPAG 

TLVQVCLYPLGRSAEVFSRPECFDPSRWSADADAGSAGGFRSLAFGFGSRQCVGRRI 

AENEMQLLLMH 

ILRTFKLTVSSTEELSTKYTLILQPECPPRITFSTLTHQH*

>CYP17A1z

MAEALILPWLLCLSLFSAVTLAALYLKQKMNGFVPAGNRSPPSL PSLPIIGSLMSLVSDSPPHIFFQDLQKKYGDLYSLMMGSHKLLIVNNHHHAKEILIKK GKIFAGRPRTVTTDLLTRDGKDIAFADYSSTWKFHRKMVHGALCMFGEGSVSIEKIIC REASSMCEVLTESQNSAVDLGPELTRAVTNVVCALCFNSSYKRGDAELESMLQYSRGI VDTVAKDSLVDIFPW LQIFPNKDLRILRQCISIRDKLLQKKYEEHKVTYSDNVQRDLL DALLRAKRSSENNNSSTRDVGLTEDHVLMTVGDIFGAGVETTTTVLKWSIAYLVHNPQ VQRKIQEELDSKIGKERHPQLSDRGNLPYLEATIREVLRIRPVSPLLIPHVALQDSS V GEYTVQKGTRVVINLWSLHHDEKEWKNPELFDPGRFLNEEGDGLCCPSGSYLPFGAGV RVCLGEALAKMELFLFLAWILQRFTLEMPTGQPLPDLQGKFGVVLQPKKFKVVAKVRA 

DWEKSPLMQHC 

>CYP17A2z

YGPLFGLYAGPHLTLVVSEIGLVREVLLQRGREFAGRPKM VTTDLLTQGGKDIAFADYSPLWKNHRRLVHSSFTKFGEGSNKLQTI VQEAADSLCEELQACRGQSSDLSVVLMRAVTNVICRLVFSSSYQPSDPELQTVIQYNDGIVQTI 

ARGGLVDIFPWLK 

IFPNKDLKRLKECVSIRDQLLYKKLLEHK KSLTPGEPRDLLDALLIGQQRGSGGADDITEDHVLMTAAEAFGAGVETTSTTLLWTIAFLLHHPQ 

LQERVQAELDECVGVDRPPCLSDRPHLPLLDAVLCEVMRIRPVSPILIPHVAMQDTR LGGHSVPKGTRVLVNMWAIHHDPKHWTQPEQFNPG RFLEPSGKKKTQSSFLPFGAGPRVCVGESLARIELFLFVSRLLQRFSFSCPSEASLPDLQ GRFGVVLQPERYTVTVTPRH* 

>CYP19A1z

MAGDLLQPCGMKPVRLGEAVVDLLIQRAHNGTERAQDNACGATA TILLLLLCLLLAIRHHRPHKSHIPGPSFFFGLGPIVSYCRFIWSGIGTASNYYNSKYG DIVRVWINGEETLILNRSSAVYHVLRKSLYTSRFGSKLGLQCIGMHEQGIIFNSNVAL WKKVRAFYAKALTGPGLQRTMEICTTSTNSHLDDLSQLTDAQGQLDILNLLRCIVVDV SNRLFLGVPLNEHDLLQKIHKYFDTWQTVLIKPDVYFRLDWLHKKHKRDAQELQDAIT ALIEQKKVQLAHAEKLDHLDFTAELIFAQSHGELSAENVRQCVLEMVIAAPDTLSISL FFMLLLLKQNPDVELKILQEMDSVLAGQSLQHSHLSKLQILESFINESLRFHPVVDFT MRRALDDDVIEGYNVKKGTNIILNVGRMHRSEFFSKPNQFSLDNFQKNVPSRFFQPFG SGPRSCVGKHIAMVMMKSILVALLSRFSVCPMKACTVENIPQTNNLSQQPVEEPSSLS 

VQLILRNTL 

>CYP19A2z

MMEHVVKDAVNIGAVVQGTLLLLTGTLMLILLHRIFGVKNWRNQ SALPGPGWWLGLGPVLSYSRFLWMGIGTACNYYNEKYGSIARVWINGEETVILSKSSA VYHVLKSNNYTGRFASAKGLQCIGMFKQGIIFNSNIAKWKKVRTYFTRALTGPGLQKS VEVCVSATNRQLDVLQEFTDASGHVDVLNLLRCIVVDVSNRLFLRIPLNEKELLIKIH RYFSTWQTVLIQPDIFFKLDFVYRKYHLAAKELQDEMGKLVEQKRQAINNTEKLDEMD FATELIFAQNHDELSVDDVRQCVLEMVIAAPDTLSISLFFMLLLLKQNSAVEEQIVQE IQSQIGSRDVESADLQKLNVLERFIKESLRYHPVVDFIMRQSLEDDYIDGYRVAKGTN LILNIGRMHKTEFFKKPNEFSLENFENTVPSRYFQPFGCGPRACVGKHIAMVMTKAIL VTMLSRFTVCPRHGCTISTIRQTNNLSMQPVEEDPDCLAMRFIPRAQNSNGETADNRT SKE 

>CYP20A1z

MLDFAIFAVTFVIILIGAVLYLYP 

SSRRASGVPGLNPTEEK 

DGNLQDIVNKGSLPEFLVGLH 

DEFGSVASFWFGARPVVSLGAVNQLRQHINPNWT TDSFETMLKSLLGYQSGSGVGLTESMMRKKVYEGAINKTLENNFPLLLQ QVEELVDKWASYPKSQHTPLCAHFL 

GLAMKAVTQLAMGSRFRDDAEVIRFRKNHEA 

IWSEIGKGYLDGSLEKSSSRKAHYES 

ALAEMESVLKSVAKQRPGQGSSQSFVNYLLQANLTERQ 

VMEDGMVFTLAGCVITAN 

LCIWAVHFLSVSEAVQDRLYHELVEVLGDELVSLEKIPQLR YCQQVLNETVRTAKLTPVAARLQEVEGKVDQHVIPKE 

TLVIYALGVVLQDADTWSLPYR

FNPDRFAEESVMKSFSLLGFSGSQACPELR FAYTVATVLLSTLVRRLRMHRVDGQVVEARYELVTTPKDDTWITVSKRN* 

>CYP21A1z

MCFSVVSVVLLLFILWMLVVKFWRQSHRRTDG IVILICVSFYCPIAVFPKLLHSLYKLFFSTVSPTISGPRSL PLLGNMLDLAQDHLPIHLTALA KCYGNIYRLNCGSTS AMVVLNNSEIIREALVKKWSDFAGRPYSYTG XDIVSGGGRTISLGDFSEEWKAHRRVTHSALQRCTTDSLHSVIEKQAQHLCQ

VLRDYSGKAVDLSEDFTVASSNVITTLTFSKA 

YDKSSAELQKLQECLNEIVSLWGSPWISALDSFPLLR KFPNPPFSRLMKEVARRDELIGKHIEEFK 

KSEHKEGGTLTSSLLKCLEPQQGAANHT 

TLTDTHVHMTTVDLLIGGTETIAALLNWTVAFLLHRPE VQDKVYEELCCVLDVRYPQYSDRHKLPYLCALISEMLRLRPVAPLAVPHRAIRNS SIAGHFIPKNTIIIPNLYGAHHDPEVWDDPYSFKP ERFLEGGGGSLRSLIPFGGGARLCLGEAVAKMEMFLFTAYLLREFKFLPASKEEPLP ELRGVASVVLKVKPYTVIAHPREQ* 

>CYP24A1z

MRAHLQRAPQILELLKKKTAGLQHCKPTSSVCVLDSKDAAGSAPCAHS LDSIPGPTNWPLFGSLIEVIRNGGLKRQHETL IHFHKKFGKIFRMKLGSFESVHIGSPCLLEALYRKEGSYPERLEIKPWKAYRDMRDEAYGLLIL SEVAADLIKRIGKVNGKMDDLYFELNKWSFET 

ICYVIYDKRFGLLQDSVSKEGMDFITAVKT MMSTFGTMMVTPVELHKTLNTKTWKDHTEAWDRIFST AKHYIDKNLQKQSNGEADDFLSDIFHNGNLTKKELYAATTELQVGGVET TANSMLWVIFNLSRNPCAQGKLLKEIQDVVPAGQTPRAEHIKNMPYLKACLKESMR VSPSVPFTSRTLDKDTVLGDYTLPKG TVLMLNSQAIGVSEEYFDNGRQFRPERWLEEKSSINPFAH VPFGVGKRMCIGRRLAELQIQLGLCWILRDYK 

IVATDLEPVDSLHSGTLVPSRELPVAFVPR

>CYP26A1z

MGLYTLMVTFLCTIVLPVLLFLAAVKLWEMLMIRRVDPNCRSPL PPGTMGLPFIGETLQLILQRRKFLRMKRQKYGCIYKTHLFGNPTVRVMGADNVRQILL GEHKLVSVQWPASVRTILGSDTLSNVHGVQHKNKKKAIMRAFSRDALEHYIPVIQQEV KSAIQEWLQKDSCVLVYPEMKKLMFRIAMRILLGFEPEQIKTDEQELVEAFEEMIKNL FSLPIDVPFSGLYRGLRARNFIHSKIEENIRKKIQDDDNENEQKYKDALQLLIENSRR SDEPFSLQAMKEAATELLFGGHETTASTATSLVMFLGLNTEVVQKVREEVQEKVEMGM YTPGKGLSMELLDQLKYTGCVIKETLRINPPVPGGFRVALKTFELNGYQIPKGWNVIY SICDTHDVADVFPNKEEFQPERFMSKGLEDGSRFNYIPFGGGSRMCVGKEFAKVLLKI FLVELTQHCNWILSNGPPTMKTGPTIYPVDNLPTKFTSYVRN 

>CYP26B1z

MLFESFDLVSALATLAACLVSMALLLAVSQQLWQLRWTATRDKS CKLPMPKGSMGFPIIGETCHWFFQGAGFHASRRQKYGNVFKTHLLGRPLIRVTGAENV RKVLMGEHSLVTVDWPQSTSTLLGPNSLANSIGDIHRKRRKIFAKVFSHEALESYLPK IQQVIQETLRVWSSNPDPINVYRESQRLSFNMAVRVLLGFRIPEEEMHCLFSTFQEFV ENVFSLPIDLPFSGYRKGIRARDSLQKSIEKAIREKPLHTQGKDYTDALDVLLESAKE NNTELTMQELKESTIELIFAAFATTASASTSLVMQLLRHPAVLEKLREELRSCGLLHD GCLCQGELRLDSIISLKYLDCVIKEVLRLFAPVSGGYRIATQTFELDGVQVPKGWSVM YSIRDTHDTSAVFKDVEAFDPDRFSPERSEDREGRFHYLPFGGGVRSCLGKQLATLFL KLLAVELAGGSRFELSTRTFPRMISVPVVHPTDGLRVKFFGLDSNQNQIMAKSDEMLD 

ATV 

>CYP26C1z

MFDHGFCLVSALLSVADAVLPTVLLLAVSRLLWEFRWSITRDKTCKLPLPQGSMGWPLVGETFHWLFQ GSSFHISRREKHGKVFKTHLLGKPLIRVTGAENIRKILLGEHTVVCTQWPQSTRIILGP NTLVNSVGDLHKRKRK VLAKVFSRGAQ*APFIRLQDVVEFDIAKWCNKTGFVEVTSAAESLTFRITVGVVLGMHLK DQQITYLSKALEQLMNNLFSLPIDTPVSGLRK GIRAREILHSAMEKIIEEKLKKQQASDYCDAFDYMLSSARENDYELTMQELK SPAVELIFAAHSTTASASTSLIMQLLRHPDVSERARAELESEGL ITDGHGHCRSRCNGNEEGEAAEKSTSDRRSAINKATYFEAGDKEEGR RSRTHVPYLSLEKLSQLSYLDCVVKEVLRFLPPVSGGYRTVLQTFELN GYQIPKGWSVMYSIRDTHETAEAYQNPEFFDPDRFCVGREESKSERFSYVPFGGGVRR CIGRELALIVLKTLAVELLATADCTLATQTYPRMQTVPIVHPVNGLHVFFNYR 

TQGIERNRRESTHI* 

>CYP27A3z

MFSNSLLRTGLFLCKQDCSGIKCLTSMFLNARTTSTLIGGDKQKTMDDLDGPS FLTSLYWLFGKGYFQTTHQMQIEHSKIYGPLWKSKYGPLVIVNVASAHLIKQVLRQ EGRHPIRTDMPHWRGYRKLRNHAYGPLTEM GPEWQRIRSILNPRMLKPKHVSNYTNAINGVVSDFIEKMAKLKTTKGNDVMVYDVAGELYKFAFE GISSVLFETRMGCLNDEIPEETQKFIFSVGEMFRLSPIVILFPKFLWPYMPF 

WKHFVAVWDHLFKV ADELVQQKMTEIQEKVKTGSPVEGEYLTHLLISEQMSFTEVLGSITELLLAGVDTVSI TISWALYHLAREPEIQQKLHEEVVSVCPGDKTPSSDDITRMPLLKAIVRETLR LYPVVPANARVVAQNEIVVGDHLFPK 

QTLFHLCHFAVSYDETVFPDPFAFLPQRWIREQKQLSQH

PFGSVPFGFGIRACLGRRVAELEMYLLLSR 

LIKRYEVRPDPSGKTVKPITRTLLVPATSIDLQFIDR* 

>CYP27A4v1z

MAVSFALSSAERLGWCFLRPTTAATGFRRAAGNSAAASVSVQDGHRKLKTEA DLPEIKIFTMLYQMLFKGYLNSVHELQ LYQKQVYGPLWKINAGNLQGISITSVELLEELLRKDEKYPCRGYMTLWTEHRDLRGISYGPFTE EGEKWYKLRAVLNKRMLHPKDSLQYGDVVNAVITDFIKRIYYLREMSPTGDLVSNLTNELYRFSLE GIASILFETRIGCLEKEIPAETQEFINSIAQMFTYNMHVALLPNWTRNYLPFWQKYIDGWDGIFKF GTKMINLKMEAIQTRLDTNQEVAGEYLTYLLSSGKMSCKDVYGSVSEVLLAGVDT TSNTMLWALYLLSKDPAAQETLHQEVTKVLKGDRIPTAEEVNSMPFLKAVIKETLR LYPVVPVNSRLIAESEVIIGEYLFPKK TTFNLFHYAISHDEKVFPEPQKFKPERWLRDGRTRPNPFGSIPFGFGVRACVGRRIAELEMHLALAR LIKLFEMRPDPTVGEVKANFRSVLVPNKKVNLHFVERQKTET* 

>CYP27A5z

MAVCFALSSAERLGFGFLRPTAAATGFRRAAGNAAAASVSVQDGHRKLKTEA DLPEIKIFTMLYQMLFKGYLNSIHELQ IYQKQVYGPLSKINSGNLQGISISSVELLEELLRKDEKYPCRGYMTLWTEHRDLRGIGYGPFTE 

EGEKWYKLRAVLNKRMLHPKDSLQYGDVVNAVITDFIKRIYYLREMSPTGDLVSNLTNELYRFSLE XIASILFETRIGCLEKEIPVETQEFINSIAQMFTYSMHVALLPNWTRNYFPFWQKYIDGWDGIFKF GTKMIDMKMEAIQKRVDTNQEVAGEYLTYLLSSGKMSSKDVYGSVSELLLAGVDT TSNTMLWALYLLSKDPAAQETLYQEVTKVLKDDRIPTAEEVNSMPFLKAVIKETLR LYPVVPVNSRLIAETEVVIGEYFFPKK TTFNLCHYAISHDEKVFPEPQKFKPERWLRDGRTRPNPFGSIPFGFGVRACVGRRIAELEMHLALAR LIKLFEMRPDPTVGEVKANFRSVLVPNKKVNLHFVERQKTET* 

>CYP27A6z

MAVCFALSSAERLGWCFLRPTAAATGFRSAAGNAAAASVSVQDGHRKLKTEADLPEI KIFTMLYQMLFKGYLNSVHELQ LYQKQVYGPLWKINAGNLQGISISSVELLEELLRKDEKYPCRGYMTLWTEHRDLRGISYGPFTE EGEKWYKLRAVLNKRMLHPKDSVQYGDVVNAVITDFIKRIYYLREMSPTGDLVSNLTNELYRFSLE XIASILFETRIGCLEKEIPAETQKFINFIAQMFTYSMHVALLPNWTRKYFPFWQKYIDGWDGIFKF GTKMIDMKMEAIQKRVDTNQDVAGEYLTYLLSNGKISRKDVYGSVSELLLAGVDS TSNTMLWALYLLSKDPEAQETLYQEVTKVLKDDRIPTAEEVNSMPFLKAVIKETLR LYPVVPVNSRLIAETEVVIGEYFFPKK TTFTLCHYVISRDEKVFPEPQKFKPERWLRDGRTRPNPFGSIPFGFGVRACVGRRIAELEMHLALAR LIKLFEMRPDPTVGEVKANFRSVLVPNKKVNLHFVERQKTET*

>CYP27A7z

MAVCFALSSAERLGIGLGFLRPTAAATGFRRAAGNAAAASVSVQDGHRK LKTEADLPEIKIFTMLYRLLFKGYLSRMHELQ LYEKQLYGPLYKINVGNFQSVALNSVDLLEELLRKDEKFPSRGDMTLWTEYRDMKGIGYGPFTE EGEKWYKLRAVLNKRMLHPKDSVQYGDVVNAVITDFIKRIYYLREMSPTGDLVSNLTNKLYRFSLE GISSILFETRIGCLEKEIPAETQHFINSIAQMLTYSMPVVFMPNWTRNYLPFWQRYIGGWDGIFK FAGKMIDMKMEALQKRVDANQEVAGEYLTYLLSNGKMSSKDVYGSVSELLLAGVDT TSNTMLFALYHLSKDPETQDILYQEVTNVLKDDRIPTAQEVNTMSYLKAVIKETLR LYPVVPMNARLIAENEVVIGGHLFPKN TTFTLCHYAISRDEKVFPEPQKFKPERWLRDGRTRPNPFGSIPFGFGVRGCVGRRIAELEMYLALAR LIKLFEIRPDPTVGEVRSLNRTVLAPDRKVNLHLVERKKTEA* 

>CYP27B1z

MMMVLHQALKVTGRSALPLLRFAERWADVIRAPPTPQVKTLEQMPGPSPARFIRDLFMKRGFS 

RLHQLQ 

LEGRQKYGPMWKASFGPILTVHVAEPELIQQVLRQEGQHPMRSELSSWKDYRALRGEG 

YGLLT 

SEGEEWQCVRSLLSKHMLRPQAVEAYDGALNAVVSDLLQKLKLRSQESSSRIVSDISAEF 

YRFGLEG 

ISSVLFESRIGCLDAVVPVETERFIQSINTMFVMTLLTMAMPQWLHRLLPKPWDTFC 

RCWDVMFEF 

AKGHIDQRLQQEKQKLECGEQLEGRYLTYFLSQAGLPLTSVYSNVTELLLAGVDT ISSTLSWSLYELSRHPDVQTALRXEVLSVMKGRRSVPQASDVAAMPLLKAVVKEIL RLYPVIPANARVINKDIEVGGYVIPKN 

TLITLCHYATSRDP 

QQFRDPDSFRPQRWGDRSDRSHPYATVPFGVGKRSCIGRRIAELEVYLALSR ILMHFTVEPARQDDTVHPMTRTLLVPERQIDLRFTER*

>CYP27C1z

MARKNLLQESCRQLLIQTHGLHKSVASGSLEIAAHSQADLKEESAVSPAEEVQ KAARVKSLKEMPGPSTVANLLEFFYRDGFSRIHEIQ MEHAKKYGKIFKSRFGPQFVVSIADRDMVAQV 

LRSESATPQRGNMESWKEYRDLRGRSTGLISA 

EGDEWLKMRSVLRQLIMRPRDVAVFSSDVT 

DVVADLVKRVKTLRSQQDDSQTVLNINDLFFKYAME GVATILYETRLGCLENEIPKMSQEYITALHLMFSSFKTTMYAGAIPKW LRPIIPKPWEEFCSSWDGLFKFS IHVDKRLSEIKKQMEKSEEIKGGLLTHMLVTREMNLEEIYANMTEMLLAGVDT TSFTLSWSTYLLARHPTIQQQIFEEVDRVLGGRVPTGEDVPYLPLIRGLVKETLR LFPVLPGNGRVTHDDLIVGGYLIPKG TQLALCHYSTSMDEENFPRPEEFRPDRWIRKDASDRVDNFGSIPFGYGIRSCVGRRIAEL 

EMHLALTQ 

LLQNFHIEVSPQTTEVHAKTHGLLCPGASINLRFTDRK* 

>CYP39A1z

MEWITLILTVSVVIISFHLLFGKSHPNAPPCIRGWIPWFGAAFEFGKAPLHFIQQARAK YGPVFTVVAAGKRMTFVTLNEDFRVFFTSKDVDFEQAVQEPVHNT ASISKDNFFESHPTCSAIIKGRLTPGNTAMLSPHLCEEFNDHLESLGSEGSGQLNELIK SVMYPSVMSNLLGRCNSPSSALSRQEFLEKFTTYDEGFEYGSQLPEMFLK 

EWSNSKHWLLSL LRKMVIKSEETLYSESDRK 

TLLQHLAASISEQYLPNYGLLLLWASLANAIP 

VTFWAVAFILSNPTAYKIVMDQINSVLGRQG KQKTKVTLDDLQQMPYVKWCIMEAIRLRAPGAITRKVVRPLKLX NYVIPPGDMLMLSPYWAHRNPKYFPDPEDFKP 

ERWETADLEKNVLLEGFVAFGGGKNQCPGR 

WYAIMELHMFVALILYKFEFAQLDPMPK 

>CYP46A1z

MIFEWVLYIVFSLLAAVFTAFLGYCLYIHHLHQKYDHIPGPPRD

SFLLGHSSSLTKAVYSDNNLIHDLFLYW

AEKYGPVYRINTLHYVTIVVYCPEATK 

TIMMSPKYTKDPFVYRRVFNLFGKR 

FLGYGLITAVDHDIWYRQRRIMDPAFSSS YLRSLISTFDEMSERLMDKLEEIANNKTPAVMHDLVNCVTLDVICK VAFGVDLNFLTQKDSPFQNAVELCLKGMTFDVRDPLFR IIPKNWKLIQQVREATELLRKTGEKWIQNRKTAVKNGEDVPKDILTQILKSAGM QNVTSTEDFEQMLDNFVTFFMA 

GQETTANQLSFAIMELGRNPEIYKR 

AKAEVDEVLGTKREISNEDLGKLTYLSQ 

VLKETLRLYPTAPGTNRWLHEDMVINGIKIPGGCSVM 

FSSYVSQRLEKFFKDPLKFDPERFDVNAPK 

PYYTYYPLALGPRTCIGQVFSQ 

MEAKLVLAKLLQRFEFSLVPGQSFDIKDNGTLRPKSGVICNIKQCS*

>CYP46A2z

MVSEWILYIIFYLLSAVFTAFLAYCLYIHHLHQKYDHIPGPPRDNFLLGHSPSLTKA MYSDDSLIHDLFLQW

AEQYGPVYRINTLHYIAIVVHCPEATK

TILMSPKYAKDPFSYSRLFNLFGKRFLGNGLVTAVDHDIWYRQRRIMDPAFSSSYLRSLI STFDEMSERLMDKLEEMANNKTPAVMHDLVNCVTLDVICKVAFGVDLNFLTQKDSPFQ NAIELCLNGMALDARDPLFRIFPKNWKLIQQIRDAAVLLRKTGEKWIQNRKTAVKNGE DVPKDILTQILKIAEEENVNSSEDLEQMMDNFVTFFIAGQETTANQLSFAIMALGRNP EIYKRAKAEVDEVLGTKREISNEDLGKLTYLSQVLKETLRLYPTAPGTNRWLHEDMII NGIKIPGGCSVMFSSFVSQRLEKFFKDPLKFDPERFDENAPKPYYCYYPFALGPRTCL GQVFSQMEAKVVLAKLLQRFEFSLVPGQSFDIKDTGTLRPKSGVICNIKQCS*

>CYP51A1z

MTILEVGSQLIESAVLQMSLTSVLLTASVFTLTLGYISKLLFTQ HSSEHTKYPPHIPSSLPFLGQAVAFGRSPIEFLEKAYEQYGPVVSFTMVGKTFTYLLG SDAAALMFNSKNEDLNAEDVYARLTTPVFGKGVAYDVPNPLFLEQKKMLKTGLNIAQF KQHVEIIEEETKDYFRRWGESGERNLFDALSELIILTASRCLHGCEIRSLLDERVAQL YADLDGGFTHAAWLLPGWLPLPSFRRRDRAHLEIKKIFYNVIKKRREDTEKHDDILQT LIDATYKDGRPLSDDEIAGMLIGLLLAGQHTSSTTSAWMGFFLARDRALQERCYSEQK SVCGEELPPLHYDQLKDLSLLDRCLKETLRLRPPIMTMMRMAKTPQKVGEYTIPPGHQ VCVSPTVNHRLQDTWAERLDFDPDRYLHDNPAAGEKFAYIPFGAGRHRCIGENFAYVQ IKTIWSTLLRMFDFELVDGHFPPVNYTTMIHTPHNPIIRYTRRNAQPQQ 

>CYP1A

MALFFLLPVSATEFLAGLAAFCISYMLVHAFRNKIPKGLKQPPGPRSYPLVGNVFDLGKD

PHLTLTKMSETYGDVLQIQIGTRPVVVLSGLNTLKQALIKKGDDFIGRPALYSFQFISNG

NSLTFNTDLGDVWSARKKLAQSALRIFSTDESKDTTYSSVLEEHVSKEAKYLVTKLMDIM

KTNGSFEPFRYTVVSVANVICALCFGKRYSHDDQELLSCVNMSKEFGTVAASGNPADFIP

ILRFLPNRTLRRFIDLNNRFNAFIQKIVQQHYKTFDK

DNIRDITDSLINHCQDKKMDENANIHMSDEKIVTIVNDLFGA

GFDTITTALCWNFMYLASYPDIQKKIHKEL

DEVIGRERRPRFSDRSVLPYTDAFIYETFRHSSFLPFTIPHC

TVRDTAVNGYFIPKNTCIFINQWQVNHDP

KLWEDPSAFCPERFLNKDQISLCKTETEKIMTFGMGKRRCIGESIGRSQVFLFLIVLLQH

LEFYAAPGQVLDMTPEYGLTMKYKRCDLQVRMRFPTEESA*

>CYP1B1

MNIIGLYQEASKPSLQSAL

LVFLTFLVAMHFWRLIQQWDRKCRKGAKPPGPFPWPLIGNAAEIGNAPHISFTKMAKKYG

EVFQIKLGSRTVVVLNGECAIKQALIKKGTDFAARPDFTSFKVVSGGKSMAFGSYTDLW 

KIHRKIAQSTVRAFSTIKPHTKQVFENHVIGEIRELIIRFLEKSKDRNYFNPANNVV

VAIANVMSALCFGKRYNHDDKEFLSIIGRNDQFGKTVGAGSLVDVMPWLQYFPNPVRTVF

NNFKSLNREFYDFIHEKVIQHRATIKTGTIRDMMDAFITIIDNGKFVTQNGHELDKDYVS

STVTDIFGASQDTLSTALQWIILFLVR

YPEVQAKIQDEMEKTVGRERLPSIEDQSHMPYIMAFFYESMRFSSFVPLTIPHCTTTNTS

MGYHIPQNTVVFINQWSVNHDPQKWQNPEKFDPLRFLDETGSINKDLASSVMIFSVGKR 

RCIGDELSKVQLFLVTSILVHQCIFTANPDEDPSFDFSYGLTIK

PKAFTINVTLRDNMDLLDTGFERTKKAQGIQ*

>CYP1C

MDILDTTFGLSGSNNNKEWGGQVQPALIVTFVFLICLEACLWVRNIRQK

RSPPGPFAWPLVGNAMQLGHLPHLTFSKMAQKYGSVFQIRLGRHDVVVLNGESTIRQALI

KQSNEFAGRPNFGSFQVISGGKSIAFGRYTTLWKVHRRIALSTLRDFSTANTQSMK

FFEEHVVAEALDLVQVFMRLCANGLYIDPSHEFTVAAANVLCVLCFGKRYSHDDLEFKAL

LGRINRFGQAVGAGSLVDAMPWLQAFPNPVRSVYQNFKELNQEFFDFVKGKITQHRNTYD

PETTRDMSDAFINVIEHGAGAEDGLTKEHVEGTVTDILGAGQDTTSTALHWILLLLLKY 

PHVQTRLQEEIDNVVGRDRLPAAEDKSRLPYLEAFIYETLRFTSFVPVTVPHSTTRDVDI

AGFHIPNDTVVFVNQWSVNHDELKWRDPGAFDPSRFLDENGVINRDLTSSVMIFSVGRR 

RCIGAQISKLEIFLFTAILLQQCTFEAHPSEKISMDCTYGLTLKPLP

FTVSAKLRGKVLGLPEKVLS*

>CYP1D1

MIPRVFTGERTFI

SASDVTVALFAIVVILFAIKKRRNNHQDIKVPPGPMSWPIIGNMLQMGEYPHISFTKLR 

EKYGNVYQIKLGSLTVVVLSGIDTIKQALVRQGESFAGRPDLFTFSLIGNGASMTFGEKY

GQCWTLHKKIAKNALRTFSQTEAQNSTCSCLLEEHICSETTELVKLLVELSKKEEAFDPI

DGLTSSVANVICALCFGRRYDHSDKEFLTLVQINHEVMRAFGSGNAADFFPIFRYLPSPT

LRHLIQFIKRMNNFVARNIEEHYNTYDK

NCIRDITDALIALCEGRTIEHESMVLSNEQVVSTVNDIFGA

GFDTISTGLHWCLLYLIHYPEIQTNIQQEI

DEKIGSSRLPRFDDKVSMPYTEAFINEVFRHTSYVPLTIPHC

TTKNTIFNGYFIPKDTCVFINQYQVNHDE

ALWKDPHLFSPERFLDANGQINKDLTEKVMIFGMGKRRCLGDNFARIEIFIFLTTLLHQL

NIENPSGQILDLSPNYGLTMKPKHYKITVCQRTG*

>CYP2R1

MSPGNRSPLELLPSASQVGFAVGSLALFG

LSLLLVRQLLKQRRPKGFPPGPTPLPLIGNILSLSSEPHVYMKKQSNIYGQ 

IFSLDLGGISAVVINGYDAIKECLVHQSENFADRPSLPLFQKLTNMG 

GLLNSKYGQGWAEHRKLVVSCFRYFGYGQKC

FESKISEECMFLIEAVDTYKDKPFDPKHLITNAVSNITNIIIFGERFSYEDTEFQHMV 

EIFSQNVELAASAWAFLYNSFPWIGILPFGKHQLLFKNASEVYDFLLKSIKYFSENRKPQ

SPRHFIDTYLDELDHNAKNPESTYSMENLIFTVGELLIAGTETTTNALRWAVLYMALYPNIQ

EKVQKEVDFVVGQNRMPMLEDRGRMPYTEAVLHEVLRFCNIAPLGIFHATFKDTIVRG

YSIPQGTTVITNLYSVHFDEKYWMSPEQFSPERFLDSNGNFIKKEAFVPFSL 

GKRHCLGEQLARMELFLFFTALLKKFYWHLPQGSIPNLKPKLGMTLQPYPYLICAKRC*

>CYP2U1

MVGVLLLAALGVLLLLWWWLLLLPP

WGSRSALAGQLPPGPRPWPLLGNFGFLLIPSRFLKRAGEERGAPCSAPARPLLCPHVVLM 

EMGKVYGNVFSIFIGTRLMVVINGYEAVREALVTRAEVFSDRPNVPSITIFTKKK

GIVFAPYGPVWRQQRRFSHSTLRHFGLGKLS

LEPRIQEEFLFVKREMLKHGKDPFNPSSLISNAVSNVICSMSFGRRFESEDSEFKRLL

NLMARGLEISVNSQAIFVNVCSWLYYLPFGPFKELRQVEREITAFLKRIIRQHRETMDPQ

SPQDFIDMYLLEVERRQKEDKGSTFSEDYLFYIIGDLFIAGTDTTTNTLLWSILYMSLYPDV

EKVQQEIDMVVGRDRAPSLADKASMRFTEATIMEVQRMTVVVPLAIPHMASQTT 

VFQGYTIPKGSVIIPNLWSVHRDPTVWEKPDDFNPNRFLDENGEVNKPEAFIPFGI

GRRVCMGEQLAKMELFLMFANLMQSFTFTLSDTDRKPSLDGRFGLTLAPCPFKICISER* 

>CYP2Y

MTSSGLLSLVLSFLLSFLVLVFFLKKKTTVRLPPGPPALPLLGNILQLDRKAPFKTFIQ 

LSKTYGPVFTVYIGTQPVLVLCGYKAVKEALVDHGEEFSGRGAIPILKRITNGY 

GLAFSNGERWKQLRRFSLMTLRNFGMGKRDIEERIQEEAQYLVEEFSKTK 

ELPFSPVFRISCAVSNIICSIIFGDRFDYEDKNFLKLMHMINEIFRLMSSGWGQ 

LYNAFPNLMYYLPGPHNKIFENAEKLKSFISERVKMHQDTFAADSCRDYIDSFLLKIHE 

EKNNPSTEFHLENLVITTINLFIAGTETTSTTLRYGLLILLRYPHIQ

EKIHQEIDQVIGRNRSPAMEDRMKMPYTEAVLHEIQRFIDIVPMNVPRSVIQDTQFRGYTIP

GTTVFPLLSSALHDPEHFNSAETFNLGHFLDENGRFKKNEAFIPFST 

GKRMCLGEGLARMELFLFFTTLLQNFTFKPLVDPEEIDLTPELSGFGNLPRPYEFCAIKH* 

>CYP17A1

MALILAVFILTLSLVVFSWSSLHQRKFH

GTHLPKSLPSYPLVGSLLSLRSSLQPHVLFQSLQKKYGVLYSLMMGPYYVVIVNKYHHAK 

EVLMKKGKIFAGRART 

ITTDILTRDGKDIAFGNYSPSWKLHRKLVHSALCMFGEGCLSIEKI 

VGQEAASMCQTLTEMQGTAVDLGPELTRAVTNVVCSLCFNSCYERGDPEFEAMLTYS

KGIVDTVAKDSLVDIFPWIQ 

IFPNDDLRTLKKCVAIRDELLYQKYEQHK 

ANYDDNSVTDLLDTLLRAKLNAENNNNSVVQDIGLTDDHVLMTVADIFGAGVETTTT 

VLQWAIVYLLHNRK 

VQETIQAEIDSKIGFERQPKLSDRGSLPYLEATISELLRIRPVAPLLIPHVAMADSS 

ARFLDEEGNHIYSPSASYLPFGAGVRVCLGEALAKMELFLFLAWILQRFTLELPNGCPL

PDLEGKFGVVLQPKKFKTNARLREAWKNLESYE*

>CYP21A1

MTPALWILLSILIAVKALLR

WRTAVEPSNPGAALPGPTGLPLVGNLLDLKKPELPVHLAELAKRFGPVYRLRFGCQ 

TLVVLNSTEVIREALVRKWADFAGRPHTFT 

GEAISFGGKDLSLGDYTPTWKIQRKLVYASLQHCFKTNLEAVVTGEARKLCE 

FRNSCGISLDPAHDFSMHVCNIICSLAFRTT 

FEKDDKDFLEIHACLDEIVQRWGSPSIGALDSFPILR 

KFPNAAWKSMLAVVQKRDSIVRRYLKQHKVSEHRQEPLLPPKGHGVVGGVRKIAIKQL 

FSEEHVHMAIVDLFVGGTETTASWLAWAVAFLVHRPE 

VQDRIYSEICEVIGVERLPVYADRDRLPFLNATITEVLRLRPVAPLAIPHATTKDTS 

VAGYFIPKGVTVIPNLYGAHHDESKWRDPTHFRP  

ERFADATNPRKAAQGIIPFSAGARVCLGETVAKVELFIFTAFLLREFKFLPPDSGELPDLKGNYGIVLKP 

KPYTVKITPRATLHADS* 

>CYP3C

YGIKPYGFFKKLGIPGPRPLPYIGTLLHYRK  

GWLNFDMECFKKYGKIWG  

IYDGRVPIFCITDTGMIKTILIKECYSLFTNRR  

KIGPSGPLKDALGNTDDEHWKKMRSVLSPVFTSGKLKE 

MFPIIKQYAGILLKSIQKKVKMDQSVDTKE  

IFGAYSMDVVTSTSFSIDVDSLSNPKDPFITNIRKLLDFNLLSPILILS  

VVFPAVVTFLEKISVNNLSADSLNFFYDSFRKIKNEREKGMHM  

DRIDFLQLMIDSQISKDSSEPNGNDHSYKGK  

ALTDSEVLAQSVVFVFAGYETTSSSLSFLAYNLATHLDVQKQLQEEIDEVFPNK  

APMTYDGLMHMEYLDMVINESLRLFPPAGRLDRVCKKSVEINGITIPQGAVVQIPIFVL 

HHDPALWPDPEEFRPER 

FNKKNKESQDPYSYLPFGAGPRNCIGMRFALLSMKVALVSILQSFIVYEETQ  

VPLELESKFLLSTKKPIVIKLKPRNPTEIEE* 

>CYP5A1

YSVSAYSQLAKIGINHPKPSPFLGNMFFFKQ  

GFWDGQLKLVKEYGRICG  

YYTGRQKTIVLADPEMIKQILVKNFNYFPNRM 

QLKLATKPLTDSILALRDDRWKHVRSVLTPAFSAAKMKE 

MAPLINQAADTLLENLRTFADAGEHMDVHK 

GFGYFTMDVVASVAFGTQVDSQKNPDDPFVKHAKLFFQISIFRPLIIISSTF 

PFIMMPVIRLLPNKRLEQINRFFMHVIGNIITQRDLQPPSK 

RRRDFLQLMLDARSSVQRVAVENFDIVNRADEAIQNQTLMGEPAARDKDAKKTLT 

DDEVVGQAFIVLLGGYETSSSALAFLVYSLARHPECQDKLLKEVDEFYETH 

EIPDYNSVQKLKYLDMVISETLRMYPPAFR 

FSRESAQDVVVNGQLFPAGVLVEVAVGYLHYDAEYWPEPEKFIPER 

FTKEAKEQRHPFVYLPFGAGPRSCIGMRLALLELKIAVVRIFQKYRFEVCPETQ  

VPLQLISNTVLGPKDGIILKILSRQC*

>CYP4V

LTTYLQQWKQMKGIPGISPVYPIVGNALLFKPGGG 

DFFDQMIEYTTVFRNEPLMKLWLGPVPFVVLFHAETVE 

xILSSSKHMDKSYAYKFLHPWLGTGLLT

TGEKWHSRRKMITPTFHFTILTEFLEVMNEQSNILIEKLAKKVGQEKFNCFTDITLCALDIIC 

ETAMAKKIYAQSNSDSEYVRAVYK

MSDIVHRRQKMPWFWPDVFYYTVGEGVEHDRNLKILHSFTES 

VIAERAQKMERLEEDTCNDSSDSESRSTKKRKAFLDMLLNTTDEEGNRLSLTDIREEVDTFMFE

GHDTTAAAMNWVLHLVGSHQDVQRKIHDELDEVF 

GESDRPVLMEDLKKLRYLECVIKESLRLFPSVPFFARTLCEDCYIR 

GYRVPKGANAIIISYALHRDPDYFLDPEAFKPERFLPENLTKRHPYAYIPFSAGLRNCI 

GQRFALMEEKVVLSAILRHFWVETKQRREDLRPVGELILRPQDGIWIQLKNR 

>CYP4Ta

MAESAVGPLCSLANLGR

CLHLLAIFCVVSMLVKLIKLYQERQKNLKIYEKFPGPPVHWLIGHMHV  

YTDDEKALINLTKCVIDHPAAIGFWSGPFNAQLLLYDAEYAKTIFTTT  

EPKDDLVYPFLLPWI 

GEGLLISSGQKWFRHRRLLTPGFHYDVLKPYVKLVADSTNVML  

DKWEKLINKGQSLEIFQHVSLMTLDSIMKCAFSYHSNCQIERS  

NVYIQAVYELCDLINQRFRCFPYYNDLIYYLSPQGRRFRKACKIAHNHT 

ASVIEERKKTLKEEKELEKIQAKRYLDFLDILLCAK  

DEDGKGLSDENIQAEVDTFMFEGHDTTASGISWILYCMALYPEHQQRCREEIQDVLTGRDTLEW  

ADLGNLVYTTMCIKESLRLYPPVPGVGRMLTKPMRFFDGRSLPE 

GCIVAISIYCLHRNPQVWENPE  

VFDPLRFSPENSTNRHPYAFIPFAAGPR  

NCIGQHFAMNEMKVAVALTLNRLKLAPDLAKPPLKVPRLVLRSINGIHLKITKTI* 

>CYP4Tb

MAEGTSPHPWFTVNPSRVLHLLAVFCLVSLLVKAIKLNRRRQENLKSFEVFSGPRRHWLYGHLQW 

FQANEKGLINLVKHAADYAYGFLLWIGPVHAQLMITHPEYVKTIYSST 

GEGLLVSNGQNWFRHRRMLTPGFHYDILKPYVKLTADSTNVML  

DKWEKLISKGQSLELFQHVSLMTLDSIMKCAFSYHSDCQTKRS  

NPYVKAVYELSYLLQVRFRFFLYHNDLLFYLSPHGYHFRKACKIAHEHT 

EKVIQERKQVLKNESEVEKIKGKRHLDFLDILLCAR 

DEDSKGLSDESIRAEVDTFMFEGHDTTASGISWILYCMALYPEHQQRCREEIQDVLAGRDTLEW  

VDLGKLVYTTMCIKECLRLYPPVPGTGRQLSKPMRFCDGRVLPE 

GSYIGISIYCIHRNAQFWENPE 

VFDPLRFLPENSTDRHPYAFIPFAAGPR

NCIGQHFAMNEMKVATALCLSRFEFALDPNKLPLVIAQVVLRSLNGIHLKVKKIV* 

>CYP4Fa

RLKCFDEPPRRNWLLGHLGM 

NNTEEGLQEILHIYECYVNVCTWWMGPFYPIVRVFHPNYAKPILLASGS 

FLGEGLLLSNGEKWSRHRRLLTPAFHFDILKLYIKIFNQSTDTMH 

AKWRRMAAAAEDGTVLLDSFEHVSLMTLDSLLKCTFSHNSNCQE 

xSEYIAAIYELSTLVVKRENYLPHHLDCVYYLTSSGRRFQRACQIVHKFTSDVVQLRQTTL 

REQGDEAWLKSKQGKVMDFIDVLLLSK 

DEEGNGLSDEDLMAEVDTFMFE 

GHDTTASGISWVLYNLACHPQYQDKCRDEITQLMQGKETEELEW 

DELSQLPFITMCIKESLRIHPPVTTIARRCTEDVKLPDGRVIPK 

GVICLISIYGTHHNSAIWDNPx 

VYNPYRFEPENSQNRSSYAFIPFSA 

SPRNCIGQNFAMTEVKVVVALTLYRFRVMLDETKTIRRIAELILRAENGLWLKLEPI 

>CYP4Fb

RNWFLGHLGM

IKPREEGVQKVQQLVCQFRYLMKIWFGPAHAMLVLFYPDYIKPVLLAS

AAVAPKDELFYGFLKPWLGEGLLLS

NGEKWSRHRRLLTPAFHFDILKSYTKIFNQSTDTMH

AKWHRRMAAVAEGTVILDMFDHVSLMTLDSLLMCTFSHNSNCQE 

KPSEYIAAIYELSALVLKREHYLPHHLDCVYYLSTNGRKFQRACQVVHKFTNDVVQL 

RRSALREQGNEAWLRSKQGKVMDFIDMLLLSK

DEEGNGLSDEHLMAEVDTFMFE 

GHDTTASGISWVLYNLARHPQYQDKCREEITQLMQEKETKEFEW 

DDLSQLPFTTMCIKESLRLHSPVTSIARRCIEDVKLPDGRIIPK 

GVICIVSIFGTHHNPAVWEDPxx

YNPFRFDPENSQSRSSHAFIPFSA

PPRNCIGQNFAMTEIKVVIAMTLYRFRVMVDETKTIRRKPELILRAE 

NGLWLKVEALRTLQ 

>CYP7Aa

MMLSIALIWGVVVALCCCLWLVLGIRRR 

HPGEPPVENGYVPYLGCTLQFGTNPLEFLRARQKKYGHI 

FTCKIAGRFVHFLTDPFSYHSVIRQGRHLDWKKFHFSASVK 

AFGHDSMDPNDGYTTENLHQTFIKTLQGDALKSLIETMMENLQYVMLHSNTLKL

NSREWATDGLYAFCYKVMFESGYLTLFGKELNFSEDKVTARLEAQRALILNALENFKEFD

KIFPALVAGLPIHVFKNAHSARENLAKNLLHENLRRRNNISDLISLRMVLNDTLSTMN 

DMAKARTHVALLWASQANTLPATFWSLFYLIR  

SPEAMKAATEEVQKTLEKSGQKASLDGSHISLMREELNNMPVL 

DSIIKEAMRLSSASLNVRVAKENFTLLLDNDESYSIRKDDVIALYPQLLHFDPKIYEDPM  

TFKYGRYLDENGQEKTTFYRDGRKLKYYYMPFGSGVTKCPGRFFAVHEIKEFLTLLLTY 

FELELVDKNAKCPPLDQSRAGLGILQPTHDVDFKYRKAL* 

>CYP7Ab

MAVFLLLSAVLGLLSIFWLVLGFRKR 

QPHEPPLEMGWIPYLGCALQFSKNPLTFLQRRKAKYGEIFTCKITNNYY 

HFIADPLSYGNVSRHGKYLDWKKFQFATSTK  

VFGHGNMDPKFGNTSENLHDTFVKMLQGEPLGHMTENMMENLQYVMLGSRNASK

QAKFDWTSEGLYSFCYEKMFEAGYMTLFGKDLKDHEENNYSKLEAHRFLILNALKDFQRL

DKVFPALVAGFSIHLFRNAYKSREALAEGLCHSVLQKWQKLSPLITLRILLNDTLSNF 

DEMEKGRTHVAILWASHANTLPATFWALFYILR 

CPKAKQAIQKEIKMMLQKTKQKVGQQQSVIKQDDFGLMPIL 

DSAVKEALRLSSASLNIRAVKEDFRFVMDSGRSYAIRKDDYIVLYPPLLHFDPEIYENPM 

DYQYDRFLDSAGQEKKVFYKNGRMLKCYFLPFGSGMAKCPGRHLAMNEIKQFLVLMLCYYD

IELLEPNGAIPPLDQSRAGLGVLPPTFDIKFRYKRKRL* 

>CYP7C

KAGEPPLEQGWIPLIGKTYGFIQDPLKFLRARQEKYGDIFTVYIAGK 

YITFVMDPFLYINVIRYRKQIDFQQFADDIASKTFGYPAINEDKFPSLNERIHKSYKY 

LQGETLENLTETLRNNLQWIFKRELPEVRDWRNEEMYHFCCRLMFEANFLTLYGK 

NCAIGGHKQMTEIRSMFEKFDKMFPYLVARIPIQLLGSTRSIREKLINYFPKNM 

AVWKESSEIVQARKQLLEQYEVLMEKDKA  

AHHFAFLWASVGNTLPATFWALYYLVMHPEALAAVHDEID 

HVLRSTGQEIDPDYIIHLTREKLDGLIYL  

GSAINESFRLCSASMNIRVAQEDFTLKFEETKAISLRKGDWVAFYPQSLHLDPEVYENPE 

VYKFDRFVEDGKEKTAFYKNGKKLRDYLMPFGSGVSKCPGRFFAVNEIKQFLILLIKYYD 

MEILPGERQVGLDSSRAGLGILLPNSPVHFRYKLRT* 

>CYP8B1

MAFLLPVLLAILVSVLGGLYLLGMFRQRRPKEPPLDKGWLPWLGHVLEFRRDTARFLMGM

QRKHGDIFTVQIAGYYFTFLMDPLSFGAVVKEARSKLDFDAFARELVARVFGYHAMENEH

KHLQVTSTKHLMGDGLVVMTQAMMENLQNLMLHELEIECGDKAWKQEGLFYFSYNIVFRA

GYLALFGNEPIKARGSTDKAKEFDRVHSEELFHEFRKYDRLFPRLAYAVLPPKDKLEAER

LKRLFWNMVSIREMRQKDNISGWITEQQQLLEENGVPEYMQDRHMFLLLWASQGNTGPSA

FWLLLYLMKHHDAMEAVKKEVEKVLKETGQEVKAGGRGLINLTRDMLLQTPVLDSVVEES

LRLTAAPVLIRAVLQDMTLKMADGQEYTIRKGDRVALFPYIAVQMDQEVHPEPHKFKFDR

FLKPDSTKKTDFYKKGKKVKYYNMPWGAGTTICPGRFFAVNELKQFVFLMLTYFDFELLN

PEEEIPPIDSSRWGFGSMQPTHDVQFKYRLR

>CYP39A1

MELGIILFTLALLFVAYIIIFQKRYPNSPPCITGWIPWFGAAFQFGKAPLEFIEDARVK 

YGPVFTVVAAGNRMTFVTEEEGFNLFFTSKDVDFQEAVQDPVQHT 

ASISKESFYKNHTATHDMLKGRLAPSNLHLFSEGLCQEFTEHLQYLGEKGTEELSDLVR 

HVMYPAVVNNLFGKGICPTSKDAIKEFEEHFLKFDEDFEYGSQLPEIFL

PNYCLLMLWASQANAVP

VTFWSLAFIVSHPSVYKTAMDKISSVFGKKG 

KDSVKVSETHLHQLCYIKWCILEAIRLCSPGAIARKVIRPLKVQ 

NYIIPPGDMLMMSPFWAHRNPKYFPEPEQFIP 

ERWRKADLEKNVFLDGFVAFGGGRYQCPGR 

WFALMEIHMLVIMMLYSYEFTLLDPLPK 

xSPLHLVGTQQPVGPCRVQYQRR 

>CYP11A

AGSSVRPYDSMPGNWRNGWINLYRFWNSDGFRNIHNLMEKSFQTFGPIYR 

EKIGYYESVNIINPQDAAALFRAEGMFPERLKVQAWMAYRDYRKRKYGVLLK  

SGEEWRTNRLILNREVLSPKVTDNFVPLFSEVSQDFISRVYKQIQKSGRGSWTADLLNELFRFALE  

SVCNVLYGERLGLLQDHIDPESQRFIDSVTMMFKTTSPMLYIPPDLLRRVNAKVWREHVEAWDVIFMH  

ADRCIQNIYREFRLKKKNEDDFPGILSNLLQQDQLPIEDIKASVTELMAGGVDT  

TSTSLLWTLYELARNPAVQSQLRAEIASAEKAACGNLTKMLKSVPLLKAAIKETLR  

LHPVAVSLQRYTRQDLVIQNYLIPSG  

TLVQVGLYAMGRNPDVFHKPEKYDPERWVIGDNHFKGLGFGFGPRQCLGRRIAETEMQLFLIH  

ILQNFKIETNRLADVKTTFDLILVPEKPIILTLRPLN* 

>CYP11B

PLCDEQKASSQNLTSKILVESVPGALPYHAIPSTGKNGWLNLLRFWKNDEFRNFHHVMLD 

NFKKYGPIYR 

ERIGKHESVNILFPEDIALLFRSEGLFPRRRRIEAWVKHRQYRNHSLGIFLK 

NDEEWRTDRLLLNKEVMDPPAIRKFLPLLDVVAADFVSYVYRRITRSTRHSMTADI 

SGDLFRYALE

SGCHVLYGERLGLLDDNLNAKSQQFFTAIEQMLSTTVPMLYIPPSFLKLINAKL 

WRDHIAAWDVIFEH  

ADVCIHNIYNKFRQGPKLQKQYSGILAELLLQAKMPLNNVKAN 

VTELMAGSVDT  

TAVPLLFMLFELARNPSIQADLREEIVSAYSQAQGDMAKILNTTPLLKAAIKETLR 

MYPVGIMLQRYLVEDLVLQNYHVPAG  

TLVQVGLYPMGRSPDIFSRPEQYQPERWLTKENNSFKALAFGFGTRQCIGRRIAEL 

EMQLFLIH  

>CYP24A1

LPPCGHSISTIPGPTSWPIVGSLLDIIRKGGLKRQHEAL 

VDYHKKFGKIFKMKLGSFESVHIGSPCLLEALFRKESNYPQRLEIKPWKAYRDYRDEAYG

LLIL 

EGEDWQRVRNAFQKKLMKPAEVVKLD 

GKINE 

VLAGFMQRMEVICDKSGKVEDLYSELNKWSFES 

ICLVLYDRRFGLLQQNVEEETLNFIKAIKTV 

MMNTFGMMMVTPVQMHKNLNTKTWKDHTEAWDHx

FLTAKCYIDKRLTKYSATPTDDFLCDIYHCSELSRKELYAAITELQIGGVET 

TANSLLWAIYNMSCNPHIQEKLHKEIQSVLFTSQSPKAEDLKNMPYLKACLKESMR 

RITPSVPFTSRTLSRDTVLGDYMLPKG 

TVLMIDSHALGSSEEYFDDGKKFKPERWLEEKNAINPFAHVPFGIGKRMCIGRR 

LVQKYKIIATDSDPVGALHSGILVPNRELPVAFHKR 

>CYP27Aa

FHLHFFIQIIHKKMYGPLWRSKFGPYMNINIASAQLMEEVLRQEGKYPMRSDMAAWKEH 

RDQRNWAYGPFTE 

xxKQWHHLRSILNQRMLKPKEAALYIGAINEVVSDLIQKLYYLRETSQSGVMVRDLTNELYQ 

FTFE 

GIAYILFETRIGCLQKKIPPKTQEFIDAIGCMMKTSAYVTLIPKWAQNLFPYWERYIE 

AWDTIFNFG 

SAKTLIDKKMENIQARLERGEKVEGEYLTYLLSSDKLNTHEVYGSIPELLL 

AGVDT

TSNTLSWALYHLAKDQEIQSSLYKEVIDVIPEDRLPGIEDIQKMPLLKAVIKETLR 

TMFHLCHFAISHDETEFPEPYKFIPERWFRDKGMMHHPFGSIPFGYGVRACLGRRIAELE

MY

ADVLQIMKVFEVKPDPNGGEVTAISRITMAPGNPINLQFIERSS 

>CYP27Ab

IEHKKIYGPIWKSKYGPLALVNVASADLIEQVIRQEGKYPIRTDMPHWREYRRLRSHAYG 

PLSE 

xxxxWHRIRSALNPKMLKPKEVSLYAPAINKVVTEFISKVYWLREKDGSGVLVKDLANELYKFAFE 

GICTVLFETRMGCLEEKVPEDTQKFISAVGEMFRLSYIVM 

LFPKPTWPYLPIWKTFVACWDHLF 

LISAKVFIDKKMAAIQENVKKGEPVEGEYLTHLLASQKLSVT 

EIYSSITELLLGGVDT

TSNTISWALYHLAQDPVSQNKLYEEVTAISPGKQIPTVEEIGKMIFLKAVIKETLR

LYPVVPGNARVPSEKEVVVGGYLIPKK

TLFHLCHFAASHDENDFPDPFAFQPERWMRGNEKWKHHPFSSIPFGFGVRACVG 

RRVAELEMYCTL 

>CYP27B1

KAKYGPMWKASFGPILTVHVADPALIEQVLRQEGKHPIRSDLSSWKDYRQYRGHAYGLLT 

FSEGEEWQTLRSMLGKHMLKPKEVEAYSDVLNQVVTDLIRKIKDQRSKSADMVVKDI

ADTFYKFGLEGLK 

SILFESRIGCLEPNVPEETERFIQSINTMFVMTLLTMAMPKFLHKIFKKPWQQFCES 

WDYMFAFGKYL 

IDKRMVEIAEKVSRGEVIEGKYLTYFLSCQNLPMKMIYGNVTELLLAGVDTV 

SSTMSWSLYELSRHPEIQTALYREIREVVKDNVVPSAADVARMPLMKAVVKEVLR 

LYPVIPANARVISDRDIQVGEYIIPKK 

TLITLCHYATSRDENVFSDPDSFCPERWTQKSESHHPY 

ASIPFGFGKRSCIGRRIAELEVY 

xFFLKILTHFEVKPEQKSSTVKPMTRTLLVPGKEINLQFIER 

>CYP19A1

GPSFWIGVGPLLSYIRFLWTGIGNASNYYNEKYGDIVRVWINGEETLIIS 

CRSSAAYYVMKHGHYVSRFGSKHGLQCLGMNENGIIFNNNPSSWKQIRTFFMK  

ALTGPGLQRALAVSVESTKNHLNSFDEVTNFNTHVDVLKLMRLITLDIANKLFLRVSLx  

EKEIVSKIKNYFEAWQVLILKPSPFFKFARLYKKYEAYV  

SQDLQHSIEDLVQKKQQKLSEDEILEENIDFASDLIFAQxx  

GDLTAENVQQCLLEMLIAGPDTMSVTLFYMLMLVAQHPDIEQKIMEEIHAITG  

GESEIQNSDLQEFRILENFINESMRYQPVVDFIMRKALKDDVIDGYYVKKGTNIILNLGH 

MHKFELFPKPNEFSLDNFEK  

xVPYRYFQPFGCGPRACAGKYIAMIMMKGILVTLLKRYKVCVLEGKCLENIQNSNNLSHHP

IEPQAQLEMIFILRHR 

>CYP20A1

MLDFVIFAITFLIILISAVLYLYP 

ASRQASGIPGLTPTEEK

DGNLPDIVSKGSLHEFLVNLHEQYGPAASFWFGKRLVVSLGSMDLLKQHINPNRT

ADPFEMMLKSLLGYQSGFSGDAAESHVRKKMYENGVNKALQSNFLLILK

xxEELVSKWTSYTASQHVPLCQHMLGFAMKSVTQAAMGSKFEDDQEVIRFRKNHDA

IWSEIGKGFLDGSLEKSATRKQYYEE

ALTEMETILKKVGKDRKGKHFNHQVFMDALLQGNLTEKQ

VVEDSMIFSLAGCMITAN

VCTWAVYFLATSEEVQEKLFQEMSEVLGKSPVTADNIEQLK

YCRQVLCETVRTAKLTPVAARLQELEGKVDQHVIPKE

TLVIYALGVVLQDNTAWPLPYR

FDPDRFQEELPMKNLTMLGFSGSQECPELR

xAYTVATILLCTIVRKLRLHPVQGQVMDTRYELVTSPREEAWITLSKRN

>CYP26A1

MVLHSLFATVLCTFVLPLSLFLAAVKLWEIYCVSGRDPSCDRPLPPGTMGFPFLGETLQMILQ  

RRKFLQMKRKKYGYIYKTHLFGRPTVRVMGAENVRQILLGEHRLVSVQW 

PASVRTILGSGCLSNLHDSQHKHRKK  

VIMKAFSRQALENYIPVIVEEVRSAVCQWLSSGSCVLVYPEVKRLMFRIAMRILLGFEPQ 

QTKPENELQLVEAFEEMIRNLFSLPIDVPFSGLYR 

GLKARNVIHEKIEENIKAKLTKPNTETQHKDVLQLLIEQYEKNGEQLNMQ  

LKESATELLFGGHETTASAATSLITFLGLHHEVLEKVRKELKTKVSLHSYFIF  

YNKYLDMEVLEQLKYTGSIIKETLRLSPPIPGGFRVALKTFELS  

GYQIPKGWNVIYSICDTHDVADIFSNKQEFNPDRFMSSYPEDSSRFSFIPFGGGS 

RSCVGKEFAKILLKIFTVELASSCDWQLLNGPPTMKTGPTVYPVDNLPTKFTHFNCKT* 

>CYP26B1

MLFESFDLVSALATLAACLVSVILLLAVSQQLWQLRWAATRDKNCKLPIPKGSMGFPIIGETFHWILQ  

GSEFQSSRREKYGNVFKTHLLGRPLIRVTGADNVRKILMGEHTLVSTEWPRSTRMLL

GPNSLVNSIGDIHRNKRK 

VFSKLFSHEALESYLPKIQVVIQDNLREWSSNPEPINVYRESQKLTFRMAIRVLLGFRV

SEEEMNHLFEAFQQFIENIFSLPLDLPFSGYRR 

GICARDSLEKGLEKAIREKIQSNQGKDYADALDILIESSKENSRELSMQELK 

DATIELIFAAFATTASASTSLIMQLLKHPVVLEKLHEELRSNGILHNGCLCEGSLSLE

IILSLKYLDCVIKEVLRLFTPVSGGYRTALQTFELE 

GFQIPKGWSVLYSIRDTHDTAPVFKDGDTFDPDRFGQDRSEDKDGRFHYLPFGGGVRTCL

GKQLAKLFLKTLAIELASTSSFELATRTFPRVTTVPVVHPIDGLKVKFFGLDSNQNEIVT

ETEAMLGTTV*

>CYP26C1

MFLLEFSYLSIVDTIITSIMSSLLLLAVSRQLWTLRWNLTRDRGSKLPLPKGSMGWPLFG

ETMHWLVQ

xxxFHVCRRKKYGNVFKTHLLGKPVIRVTGAENIRRILLGEHSLVSTQWPQSTRLILGPNTLV

NSNGELHRQRRK

ILAKVFSHTALEIFLPRIQELVRGEIQGWCREQAAIAVYPVTKALTFRIAVRILLGLSID

DRQLQNLAKTFEQLIDNLFSLPLDIPFCGLRK

GMKARDTLHEYMEKAITEKLQKKHSEGYHDALDFMMSSAKELGVELSMQELK

ESAVELIFAAFSTTASASTSLILQLLKHPFAVEKVRRELVSHGINLNCHCLQSSI

PHLNLDKLSRLCYLGCVVKEVLRLLPPISGGYRTVLQTFELE

GYQIPKGWSVMYSIRDTHETSSVYQNPDLFDPDRFGSERNEGKSGRFNYVPFGGGIRG

CIGKELAQVILKILAIELVSVARWELATVSFPKMQSVPILHPVDGLQLYFHSLHATTIE

>CYP46A

YCGYVKYIHMKFDHIPGPPRD

xxxxxxxxx

LFSSCFSDPYVLFLLFFRAEKYGPVCRLNFLHQVYLLVTSPEAIK 

xxMMSPKYPKDPYTYNLLFSLFGTR

FFGQGLLTDSDHEHWYHQRRIFDPAFS

DSYLKGMMGVFNEKSERLMEKLNEKANGRSVVSMHSMVNCITLEIITK

VAFGLKLNLFEDKQETFINAISTCLQGMEHYLRNPYMQ

YMPWHRKFVAKVRESAEFLRQTGQECIKKRKKMMQDEEEVPEDILYQILKSA

GQETTANQLAFVIMELTSQPEITKK

MRDEVDEVIGSKQDISFEDLGKLQYLSQ

VLKESLRLYPPGPGTSRWVPEDAVIEGIKIPGKVSIIV

FNSYAMGRMDKFFKDPLTFDPDRFHPDAPK

PYYCYFPFALGPRSCLGQVFSQ

MEAKVIMAKILQRFEFNLVPGQSYRILDLGTLRPRDGVECTLK

>CYP51A1

KYPPHIPSSIPFLGHALSFGRSPIQFLENAYEK

YGPVFSFTMVGKTFTYLLGSDAATLLFNSKNEDLNAEDVYSRLTTPVFGSGVAYDVPNP

VFLEQKKMLKTGLNVAQFKQHVTLIEEETQEYFKRWGDSGER

NLFEALSELIILTASRCLHGKEIRSLLDEKVAQLYADLDGGFTHAAWLLPGWLPLPSFR

RRDKAHREIKQIFYRVIQRRRQFGEKEDDMLQTLLDATYK

DGHPLSDDEIAGMLIGLLLAGQHTSSTTSAWMGFFLARDKSLQDQCYAEQKAVCGEELPPLDYDQ       

LKDMSLLDRCLKETLRLRPPIMTMMRMAKSPQ

GRHRCIGENFAYVQIKTIWSTLLRLYEFDLVDGYFPKVNYTTMIHTPNNPVIRYKRRLYQ* 

