
(a) Shisa-like protein family: FAM159 
FAM159A: 
NP_001036158.1    Hom.sap     GACTSYVSAEQEVVRGFSCPRPGGEAAAVFCCGFRDHKYCCDDPHSFFPYEHSYMWWL--SIGALIGLSVAAVVLLAFIVTACVLCYLFISSKPHTKLDLGLSLQTAGPEEVSPDCQGVNTGMAAEVPKVSPLQQSYSCLNPQLESNEGQAVNSKRLLHHCFMATVTTSDIPGSPEEASVPNPDLCGPVP 

XP_001254546.1    Bos.tau     GACTSYVSAEQEVVRGFSCPRPGGEAAAVFCCGFRDHKYCCDDPHSFFPYEHSYMWWL--STGALVGLSIAAVVLLAFIVTACVLCYLFISSKPHTKLDPGLNLQTTDPDEAPSDCQGRNTGNSVEVRGVSPLRQSHPFLNSWLDCNEEQAKDPKRLLQHCFMATVTAGDLPRSPEEHLAFEFNQPPELAHTGVALPQSWVGNTLPNLCSRNPSLRAAEEEGSGVG 

XP_002810863.1    Pon.abe     GACTSYVSAEQEVVRGFSCPRPGGEAAAVFCCGFRDHKYCCDDPHSFFPYEHSYMWWL--SIGALIGLSVAAVVLLAFIVTACVLCYLFISSKPHTKLDPGLSLQTAGPEEVSPDCQGVNTGMAAEVPRVSPLQQSYPCLNPQLESNEGQAVNSKRLLHHCFMATVTTSDIPGSPEEASVPNPDPCGPVP 

XP_001146711.1    Pan.tro     GACTSYVSAEQEVVRGFSCPRPGGEAAAVFCCGFRDHKYCCDDPHSFFPYEHSYMWWL--SIGALIGLSIAAVVLLAFIVTACVLCYLFISSKPHTKLDLGLSLQTAGPEEVSPDCQGVNTGMAAEVPRVSPLQQSYSCLNPQLESNEGQAVNSKRLLHHCFMATVTTSDIPGSPEEASVPNPDLCGPVP 

XP_001112062.1    Mac.mul     GACTSYVSAEQEVVRGFSCPRPGGEAAAVFCCGFRDHKYCCDDPHSFFPYEHSYMWWL--SIGALVGLSVAAMVLLTFIVTACVLCYLFISSKPHTKLDLGLSLQTAGPEEVSPDCQGVNTGMAAEVPRVSPLRQSYPCLNPQLESNEGQVVNSKRLLHHCFMATVTTSDIPGSPEEASVPNPDPRGPVP 

XP_002750874.1    Cal.jac     GACTSYVSAEQEVVRGFSCPRPGGEAAAVFCCGFRDHKYCCDDPHSFFPYEHSYMWWL--SIGALVGLSIAAVVLLAFIVTACVLCYLFISSKPHTKLDPGLSLQTAGPEEVSSDCRGVNTGMAAEVPGVSPLWLSYPCLNPQLESNEGQAVNSKRLLHHCFMATVTTSDIPGSPEEAPVPPDPRGPVP 

XP_002915801.1    Ail.mel     GACTSYVSAEQEVVRGFSCPRPGGEAAAVFCCGFRDHKYCCDDPHSFFPYEHSYMWWL--SIGALVGLSIAAVVLLAFIVTACVLCYLFISSKPHTKLDPGLSLQPPGPEEAPPDCQGGNAGNSMDVPGVSILGQNHPFLNPRLDYNEEQAVDPKRLLQHCFMATVTASDIPGSPQEVPVPKLDPCGPTP 

XP_852156.1       Can.lup     GACTSYVSAARELVRGFRCPRPGGEAAAVFCCGFRDHKYCCDDPHSFFPYEHSYVWRL--SIGALVGLSIAAVVLLAFIVTACVLCYLFINSKPHTKLDPGLSLQPADSREEGPPGCQGGNAGNWMEVPGTSTLEQNHPFLSPRLDGTEEQPVHPRRLLQHCFMARVTASDIPGSPEEAPVPNLDPCGPAP 

XP_002726636.1    Rat.nor     GACSSYVSAEQEVVRGFSCPLPGGEAAAVFCCGFRDHKYCCDDPHSFFPYEHNYMWWL--SIGALVGLSTAAVVLLAFLITAFVLCYLFISSKPHTKLDPGLSLQTTGSKEMSPDHQGLNTAIMMEVPGVSSPRQSSSLNTRLESNERQTVGPRGLLQNQFMATVTASHIPDSPEEASVPTPDPYGPAP 

NP_001092773.1    Mus.mus     GACSSYVSAEQEVVRGFSCPLPGGEAAAVFCCGFRDHKYCCDDPHSFFPYEHNYMWWL--SIGALVGLSTAAVVLLAFLITACVLCYLFISSKPQTKLDPGLSLQTTGSKEMSPDHHGLNTAIPMEVPGVSSPRQSSSSNTHLESNKKQTVSPTCLPQNQFMATVTASNIPGSPDEISVPTPGPHGPVP 

XP_002193583.1    Tae.gut     AECSSYLNADKVLVSGFSCPRAGGDARAVFCCGFQDVKYCCDDPHSFFPYEHSYMWWL--SVGALVGLSIAAVVLFAFIITVCVLCYLFISTKPRSKLDTGLSLQTADFPAMAPALHHCQDSSAVFLMPFIFVPDMFGTWGTGKAAGATAPLLPSNSIFLYGHEPCCKPIS 

XP_001915820.1    Equ.cab     GACTSYVSAEREAVRGFSCPRPGGEAAAVFCC-FRDHKYCCDDPHSFFPYEHSYMWWSLPSIGALVGLSIAAVLLLAFIVTVCVLCYLFISSKPLTKLDLGLSLQTTDAEEVPPDRQGGNMGGSVEVAGVSPLGKSHPFLNPRLDCNTDPKRLLQHCFMATVTASDIPGSPEEAPVPNLDPRGPAP 

XP_422478.1       Gal.gal     SECSSYLNADRVLVSGFSCPRVGGDARAVYCCGFQDVKYCCDDPHSFFPYEHSYMWWL--SIGALVGLSIAAVVLFAFIITVCVLCYLFISTKPRSKLDTGLSLQMADSGTRGGSIC 

XP_002931467.1    Xen.tro     AECSSYTTAEKVVVGAFSCPKADSDMGAIYCCGFKDIKYCCDDPNSFFPYEHSYMWWL--SVGALVGLSIAAVVLLAFIITVCVLCYLFISNKPHNKLDTGLSLQTAGTEQNSLEGPSRSSQSVAPNGFKRHFLSHKLDCDNQPQDPDRLFQRCFLATVTTINVQGPS 

XP_003201286.1    Dan.rer     SDCAGYQNTDNVFVSGFTCPKPDSDVRAIFCCGFNDVKYCCDDPNSFFPYDYGYMWWL--SLGALVGLSIAAVVLLAFIITLCVLCYLFIATKPRGLDNGLPLRAPGSGSGPQEGPSQPSTSTGPHGFRKHFLRGKLDCDNQPPDPDRLFQRCFMATVTTVNVEGPS 

CAF96360.1        Tet.nig     GECSAYSSADGASVQRFSCPRPGDAAAAVYCCGFNDVKYCCDDPNSFYPYEYGYMWWL--SVGALVGLSIAAVILLAFLISVCVLCYLFFSTKPSRPDNGLPLRA 

Fam159B: 
NP_001157914.1    Hom.sap     RLCSGYYSLNQSFVEPFQCPRRGEGAALQYCCGFADLKYCCSEPGSYFPYKHSYMWSL--SIGALIGLGIAALVLLAFVISVCVLCYLFLYTKPQRLDTGLKLQHLEASSTQEGKSNGKTKALNSNAASNATNETYYEADDIIQEKTMDATQIHIAY 

XP_002815646.1    Pon.abe     RLCSGYYSLNQSFVEPFQCPRRGEGAALQYCCGFADLKYCCSEPGSYFPYKHSYMWSL--SIGALIGLGIAALVLLAFVISVCVLCYLFLYTKPQRLDTGLKLQQLEASSTQEGKSNGKTKALNSNAAPTNETYYEADDIIQEKTMDATXIHIAY 

NP_001180646.1    Mac.mul     RLCSGYYSLNQSFVEPFQCPRRGEGAALQYCCGFADLKYCCSEPGSYFPYKHSYMWSL--SIGALIGLGIAALVLLAFVISVCVLCYLFLYTKPQRLDTGLKLQHLESSSTQEGKSNEKTKALNSNAASNATNETYYEADDIIQEKTMDATQIYIAY 

XP_002744998.1    Cal.jac     RLCSGYYSLNQSFVEPFQCPRRGEGAALRYCCGFADLKYCCSEPGSYFPYKHSYMWSL--SIGALIGLGIAALVLLAFVISVCVLCYLFLYTKPQRLDTGLKLQHLEASSTQEGK 

XP_001072885.1    Rat.nor     RLCSGYYSLNRSFVEPFQCPRRGDGAALLYCCGFADLKYCCSEPGSYFPYKHSYMWSL--SIGALIGLGIAALVLLAFVISVCVLCYLFLYTKPQRLDNGLKLQHLEASSTLEGNVNRKAKGLISNAASNSTNETYEADDVTQERTMDTTQINIAC 

NP_001093843.1    Bos.tau     RVCSGYYSLNHSFVEPFQCPRRGEGATLLYCCGFADLKYCCSEPGSYFPYKHSYMWSL--SIGALIGLGIAALVLLAFVISVCVLCYLFLYTKPQRLDTGLKLQHLEAVSTQEGNSNRKSKAPRSNAASNSTNETFYEADDIIQEKTMDTTQINTAYC 

EFB17350.1        Ail.mel     RVCSGYYSLNHSFVEPFECPRSGEGAALLYCCGFADLKYCCSEPGSYFPYKHSYMWSL--SIGALVGLGTAALVLLAFVVSVCVLCYLFLSTKPQKLDTGLKLQHLEASSTREGNSNRKTKAPNSNAASNSTIETSYEADDIIQDPKMDTTQIKTVY 

NP_084260.1       Mus.mus     RLCSGYYSLNRSFVEPFQCPQRGDGAALLYCCGFADLKYCCSEPGSYFPYKHSYMWSL--SIGALVGLGIAALVLLAFVISVCVLCYLFLYTKPQRLDNGLKLQHLETSSTLEGNINRKAKGLNAVSNSTNETFYEADDGTQEKTMDITQINIAC 

XP_001381401.1    Mon.dom     QVCSGYYSLNHTLVETFQCPRHGEGATLLYCCGFADLKYCCSEPGSYFPYKYSYMWSL--SIGALIGLGIAALVLLAFVISVCVLCYLFLHSKPQKLDTGLKLQHLEASSGEAACCCQYYKLLLLLLLLLLPTSWDSLELFSKQAGKVEITFSLTLPTPKCLLTAYLGSPVCFH 

XP_002714047.1    Ory.cun     RLCSGYYSLNHSFVEPFQCPRHGEGAALLYCCGFADLKYCCSEPGSYFPYKHSYMWSL--SVGALIGLGIAALVLLAFVISVCVLCYLFLYTKPQTLDTGLKLQHLEAPFTREGNSNRKIKATNSNAASNSTNETSYGADDVIHEKINIVY 

XP_002934242.1    Xen.tro     ESCSSYYTANNTFVDTFGCPRKEDGSDLIYCCGFVDLKYCCNEPGNYFPYKHGYMWSL--SVGALIGLGIAALVLLAFIVSVCVLCYLFLYTKPQRIDSGLKLQRVGSAASHGEKVKKKAKPVGADKRASETFPEPDRNVQEKLMEITQMNTTKL 

 
 
(b) Shisa-like protein family: KIAA1644 
NP_001092764.1    Hom.sap     RVCEPYTDHKGRYHFGFHCPRLSDNKTFILCCHHNNTVFKYCCNETEFQAVMQANLTASSEGYMH-----NNYTALLGVWIYGFFVLMLLVLDLLYYSAMNYDICKVYLARWGIQGRWMKQDPRRWGNPARAPRPGQRAPQPQPPPGPLPQAPQAVHTLRGDAHSPPLMTFQSSSA 

XP_002831294.1    Pon.abe     RVCEPYTDHKGRYHFGFHCPRLSDNKTFILCCHHNNTVFKYCCNETEFQAVMQANLTASSEGYMH-----NNYTALLGVWIYGFFVLMLLVLDLLYYSAMNYDICKVYLTRWGIQGRWMKQDPRRWGNTARAPQPGQRAPQPQPPPGPLPQAPQAVHALRGDAHSPPLMTFQSSSA 

XP_001172418.1    Pan.tro     RVCEPYTDHKGRYHFGFHCPRLSDNKTFILCCHHNNTVFKYCCNETEFQAVMQANLTASSEGYMH-----NNYTALLGVWIYGFFVLMLLVLDLLYYSAMNYDICKVYLARWGIQGRWMKQDPRRWGNPARAPRPGQRTPQPQPPPGPLPQAPQAVHTLRGDAHSPPLMTFQSSSA 

XP_001078061.2    Rat.nor     RVCEPYTDHKGRYHFGFHCPRLSDNKTFVLCCHHNNTVFKYCCNETEFQAVMQANLTAGPEGYMH-----NNYTALLGVWIYGFFVLTLLVLDLLYYSAMNYDICKVYLTRWGIQGRWMKQDPRRWGNPARAPRPGQPAPQPQPPPGALPQAPQAVHTLRGDTHSPPLMAFQSSSAW 

NP_001156617.1    Mus.mus     RVCEPYTDHKGRYHFGFHCPRLSDNKTFVLCCHHNNTVFKYCCNETEFQAVMQANLTAGPEGYMH-----NNYTALLGVWIYGFFVLTLLVLDLLYYSAMNYDICKVYLTRWGIQGRWMKQDPRRWGNPARAPRPGQPAPQPQPPPGTLPQAPQAVHTLRGDTHSPPLMTFQSSSA 

XP_002922964.1    Ail.mel     RVCEPYTDHKGRYHFGFHCPRLSDNKTFILCCHHNNTVFKYCCNETEFQAVMQANLTAGSEGYMH-----NNYTALLGVWIYGFFVLMLLVLDLLYYSAMNYDICKVYLARWGIHGRWMKQDPRRWXXXXXXXXXLLPQAPQAVHTPQGDAHSPAPMTFQSSSACLVGYRFTQADFGECVTIHNLTATPQIQCFLGTRHRPLS 

XP_003126023.1    Sus.scr     RVCEPYTDHKGRYHFGFHCPRLSDNKTFILCCHHNNTVFKYCCNETEFQAVMQANLTAGSEGYMH-----NNYTALLGVWIYGFFVLMLLVLDLLYYSAMNYDICKVYLARWGIHGRWMKQDPRRWGNPARAPRPGQPAPQPQPPPGPLPQAPQAVHTLQRDSHSPPLMAFQSSSAWRGEARPGAPGSASKNNFNKTPRRAEAAAAVAVAEEEVLPVPKPPSVDV 

XP_001256398.2    Bos.tau     RVCEPYTDHKGRYHFGFHCPRLSDNKTFILCCHHNNTVFKYCCNETEFQAVMQANLTAGSEGYMH-----NNYTALLGVWIYGFFVLMLLVLDLLYYSAMNYDICKVYLARWGIHGRWMKQDPRRWGNPARAPRPGQPAPQPQPPPGPLPQAPQAVHTLQRDSHTPPLMTFQSSSAWGVLLLLLRSLGLNAHGTGTSPKVPSQQGQHVMGVAGRGAEPQFRIRKLGGGG 

XP_001106595.1    Mac.mul     RVCEPYTDHKGRYHFGFHCPRLSDNKTFILCCHHNNTVFKYCCNETEFQAVMQANLTASSEGYMH-----NNYTALLGVWIYGFFVLMLLVLDLLYYSAMNYDICKVYLARWGIQGRWMKQDPRRWGNPARAPRPGQRAPQPQPPPGPLPQAPQAVHTLRGDAHSPPLMTFQSSSAWTHLRLKEQAVEGPTRGAAMPPGLSRARERRHVPATCCTVFITAAVAGVLGDLLSLQSLSPQGQLLDVHGCVQDSAQMSQDSRSTRLSS 

XP_002743884.1    Cal.jac     RVCEPYTDHKGRYHFGFHCPRLSDNKTFILCCHHNNTVFKYCCNETEFQAVMQANLTASSEGYMH-----NNYTALLGVWIYGFFVLMLLLLDLLYYSAMNYDICKVYLARWGIQGRWMKQDPRRWGNPARAPRPGQRAPQPQPPPGPLPQAPQAVHTLRGDAHSPPLMTFQSSSAW 

XP_001914739.1    Equ.cab     RVCEPYTDHKGRYHFGFHCPRLSDNKTFILCCHHNNTVFKYCCNETEFQAVMQANLTAGSEGYTH-----NNYTALLGVWIYGFFVLTLLALDLLYYSAMNYDICKVYLARWGIHGRWMKQDPRRWGNPARVPQPGQQAPQPQPPPGPLPQAPQAMRTLQGDAHGPPLMTFQSASAWDRKGCTIGVRVRPPLQPDSTSPGARRHQFLELENGDPRQHLGV 

XP_002188572.1    Tae.gut     RVCEPYTDYKGRYHFGFHCPRLSDNKSYIFCCHHNNTVFKYCCNETEFQTVMQMNLTGNADGYMH-----NNYSALLGVWIYGFFVVILLILDLLYYSSMNYDICKFYLARWGIHGKWMTQGQSRWINPAQDPRQTQPQPETQPQTQPQPPTSQTVHTLKGDALSPPLVSFQSTSAW 

CAG08635.1        Tet.nig     RVCEPYSDHKGRYHFGFHCPRLSDNKTYMFCCHHNNTAFKYCCNETEFQTVMQLNLTTTSDGYAH-----NNYTALVGVWIYGFFVMVLLALDFLYYSAINYELCRVYLEKWGLGGRWLKKARSQWNRSMPEESETQAQAQPMVPGPYQPRHSLRGESQSPTLLPYNTSTA 

NP_001025312.1    Dan.rer     RVCEPYSDHKGRYHFGFHCPRLSDNKTYIFCCHHNNTAFKYCCNETEFQSVMQLNLTANSDSFAH-----NNYTALIGVWIYGFFVMVLLALDFLYYSAMNYELCRVYLEKWGLGGRWLKQARSQWHSTVQEGELNTGPGLSQQQQQQQQLHLHHHHHHHHPRHSLRGDTQSPTLLSFQTSTAW 

XP_510599.2       Pan.tro     HLCQTTRDVHGRHYPGFFCPPLSDSPEEAYCCHLQ-AAGGSCCTRAEFEALYQVNLSALPPPPIL-----RGLGPLLVLGLYNLLVVTLMTVDLVHFCCGRGRSRGWSHRRPPSGSSAASSLQVSAGTA 

XP_001368861.1    Mon.dom     HLCQAFRDESGHYYPGFFCPRLSDAPEEGYCCHFQ-DAGSSCCTQTEFEELNQVNLSALPPPPILSWKELKGYLVQPLSEQTHLYITTRAQVHWWRWACTVCFSWHSWRRTYFTFAGTEAARCTHLAAPVGTEDRDGLREGKGERAENLLPSPPPLGPSHPAKTSRGVADKPYVRALRTPYRRVHAPCVPGEERRGEAWIPDRSGQMEGSEVSEEITSTSPEKFPPSKSANLTMTQPSLSSPCPSPMPAPLAAQPPPLPQVS 

XP_002187587.1    Tae.gut     HLCEGYVGPDGRSHPGFYCPRLTDPPGHRYCCQPSLDALKSCCSQVALEALTGVNLSSLAGPGLL-----RNPLALPFVGLYGLLVLLLMAIDLCHFYWSRRCRLSRLLPRACRVPPRGHPPAARPAHRGPRGTRPSQGC 

XP_002129289.1    Cio.int     EICEDIVNLKGEMLQAFGCPRLHEMKENKYCCGNK-SVSLTCCSNETQSIYYAAKMENLSKP--------RDSASLIVVSIYGGILVIIMALDCVSHFGVWKKRRQKGKTF 

CBY12147.1        Oik.dio     EACEEKE-------VRFICPRQNEPREFLYCCNNG-EGQYTCCADETKSRFFKNSSETEVKEIEQNKTSISGALWQAVIILYVFVVFLIMLADFFSHMRLKNKKSASIQKPSTRQLSADS 

 
 
(c) Shisa and Shisa-like proteins in Branchiostoma floridae 
XP_002597315.1        EVCEEYERTSN---GHTTLVDSFSCPTNSD------QDKDSYCCMAG---TLKYCCDD-CTQSL--TLSCAAGSSAVNLSMGAIVGIAVSAVVCVVLLAAIIALCCSFCCEKKLRSSQISVQPAAYPQPYHGQGMYPMEPLQPPPYVPAESPPPYTPQGTATQQNTTSFTQAEAGPDRQGPPGAALPARQAPPPGPPPQYVSVRQRQATGSELPPYDLTQVG 

XP_002597317.1        EYCPAYTDIF------GNYQSGFSCPNHSNG----DSYDDDYCCGTS---SLPYCCDS-CLLSQ-QTSYCDIVSYWSLSTGAIVGIALGSLAFIAFVITMCICCCCACCKSGSSANRTTVVQGQTVNAVAVAQTTYPGQTANAFAVAQTTYPGQQYPQYPPGSEMTQYPPTGAQYPPAGAQNPTTGAQYPPPGAQYPPQGQQYPPAAPQYAPPGQQPPYPVAQGDMAYPPPYPGQDGQPMKQ 

XP_002597316.1        ERCRGYTDIF------GDYHAGFNCPTSSD------FSSETYCCGIS---SNPYCCSS-CLFSQ-YTISCDDDILYLSTGAIVGIAVGCIAFVAIIITVCCCCCCACCAPCCCRSDPATTTTVITNQPAAAVTVAQTSYQPYPQYPPPSGEMAQYPPPGQQYPPPGQYYPPQGQQGGLAYPPPYPGQGGQPVKQ 

XP_002606572.1        EYCQQ---------------YGFSCPRKNRGFFLNDDDDEIYCCKD-----KTGCCDS-CWDAV-DTANCANIISTALGIGTAVIVGIVVAVLAVITIAVVLCVCCCCQCAKQGRNQGHVYQPQPQGQQMVVMTQQGQYPSVPAAPPYSPPDASQYPPPAGQYPPPAGQYPPPAGQYPPPAGQYPPPAGQYPPPAGQYPPAAAYPTAPPPYSQETPYPQKM 

XP_002597318.1        EQCRAFG-----------GVTTFSCPRPFI-----DDNDDIFCCES-----GTDCCDD-CWEAD-DTSSCPDRWGDAVNSALNLGIGAMVGIIVGVIVIIIIIIVGIVLCCCACAKQRRNPPVAYQASPQGQQVTVMTQPGAYGAQPAQYQPPAGQPEKAGYPGPPPAYPPAGAPYPPAGAPYPPAGAPYPPAGAPYPQGGAPYPQGGTPYPTDAAYPPQKA 

XP_002597320.1        EQCRAFG-----------GLTTFNCPRPLI-----DDNDDIYCCD-------NDCCDD-CWESDVDTSACTGHWGNVAGKALQLGIGAIIGIAVAVIVGIVIIIVACVCCCIYMSKQQSRPRAQGQQMVPVAHPAGQYPPPGGQYPPAGGQYPPPAYPQTAGPYPPLSDPAYPQDGGYAAAKI 

XP_002590351.1        ESCSGYRPWG------GGYHPGFDCPGRYD------DYDDIYCCGTS---RNKYCCDD-CWDKV--YGACHRFSVGGKVGVGLAVGGVLFIVLALGYCCRAKQLRQRNRQRQTVSTVPYPDQEQPRYPTGAMSYLPPPAGASAYPQPSPTGYPQPPPGGFVAAPPPYPGGDAAYPPAYPGGPGYPVKQQP 

XP_002585700.1        ERCG-----------------SFSCPRSSD------DSDEKYCCGS------SQCCND-CGRST--VSSCPSSGWSGWSFSSWWIFGLLGMVIAALSIACRCYFLKKYRQRNQQQAVQMAPVAQPMQNPPGQYPQYPPAQPPPYPQYPPGDPPPYPAQNPAYPQNPAYPQNTAYPQNPPYPQDSSFSQNPPYPQNPALPQNPAYPDPVYPPKV 

BW706479.1            QRCGSG-------------FTSFNCPRPFPS---FDDSDEKYCCEG------NTCCDN-CWKSIVDTSTCTGVNIGDVGDAFGKAVRLGIGAIIGIIVGCIVLIIIVIVVCVLCCCACAKGSSQRNQPQPQAVQMAPAAQPVQYPPGQYPQYPPAQPPAYPQYPGGQPPAYPQNPAYPPKV 

XP_002601862.1        EHCPSGVSSWLLNSTFGDMYAAFDCPRPED------PPGHTHCCGMY---SFRFCCPEECGRYD---LSCPRPAPSWPDNDNTDSNSGTYDSGDYYDSGDSGSSFAASSGGMAILAVAFFAIVCTVALCCKSAYKREEAQPTRDFSPSAPPPFAPPTHYQTGVAPPSLAHGQPPFSDEPPPYDVATMFPTVDPQNR 

XP_002597314.1        EFCYSYTRVVD---GSRVRVPGFSCPQTIER---PEDNQDVYCCGSS---SNKYCCND-CRKSQ-NGQACLGSVLYSSTVSVGAIIGITMGSTFIGLGCIYFGCCMFYTLFPRKTAVGSRLGSFQQNSVTNSRKPSCEDRTKFEAPQSWIKLLTVNNGHLSNGQHNTNKPAKVNGCPGNEPLLSTRTEADEGPGCAKSKVTIVIDSPSPTPSTSKETVIDFPATNSVGSESRKASIESA 

XP_002597311.1        RTCSPFYNPA------GIYVPEFSCDDD----------VYPYCCGVC---DNKYCCRD-NSSLI--STTCDQPSLPLSLIIQLGFAVVATLFLVVLLLVAGWCCKRCRTKKGPVEESDEEDDIDSFGSGRRAQYTSTRRHGFYAPPTRSSGYSNRRPCPCGSPVLPAHAQFCYHGYMNPVTYPYRSPHGYNGKQAAQTIVLQDF 

XP_002606575.1        EYCSGYTDAF------GDYNSGFSCPRNSLFSFNNDDHDDIYCCGTS---TYKYCCSWRSGGFNVGTIMGGLFAVFVVIVIITVISCYLCSCCVIYKRRQASRAHVITTAVGGGPVVMTTTSTTYPTGPQPYPQGPQTYPHGPQTYPQGTYPQGPQPYPLAYPGSQPYPGAQPYPAAQPYPGAAQYPGAPGSEAPPPYASATGFPAVKDPAYPPPAPLPYPN 

XP_002606573.1        EQCEGYYDTA-----MGRHRESFHCPMHESS---DGLSTWLYCCGTS---TFRYCCPFKEADVAPSDINLSGGAYFAIAFAAMVLVLSVTVLCCFFFPYCWLYRMKHPNRDMPIEIGMEGPALYPLRTMRTSASEPARIPPNVNVETAKEERRNSYPPRGTFPYPPTEEVQIPYPPPTANSQHRSQTSL 

XP_002605539.1        FTCPVGHD----------PPYPLFCPQPGD------SPNATACCYDSNRIPQTYCCNPSDILVGLAGWIIAVIVVVFLLFFGGIVLCICCCCSCCFLAQRRQQSQYVVITP 

XP_002595522.1        DTCVGTVGGGNL------TRVRFQCPTRAH------TSLFKYCCGF---VPNNYCCPRPYHSIRVVIEVILLSLMAIALVYVAYSYCHYVCRNRMLRRILPRRIEEELDLFDIANAALSPRERAALTLATFSVDRRPSRQPSIRDESQDNAKGDSEATAREDDNKESCINGIINDPGPEVALEEETCLDNCVDGVTVELDEDEFMENTRTESEL 

XP_002598463.1        GRCPDHFHSGRL-------MQGWRCPQPNQ------PSNFTRCCLKA--PDTLRCCENAGGPLGPGGKGLREEEYPMVMLSTIVAIFMGIGIFIVIMKKFYRDRLKLTRRLSAPRREFIILRSVPRRYDDDSDTDVSPPGSDVETGYGNAYASHARPPPPYAASTGNDRRAEGDDDDSITERSSLCDPYADSDEPPPPYEEALQAPNPDNRPTTAG 

 

 

(d) Shisa-like proteins in Saccoglossus kowalevskii 
XP_002731689.1        DYCVGYYDSF------NDWQSGFDCPKSWF-----DDSDDRYCCGSS---TYKYCCDDIFGFDDDDDWDDVSGSFHTAWSVIVGVVVSVIFVIIVIIVVSCFMCSCCILNQQRRATRTTTTVTRPATQMTTVTNTNYPMGPQPYPAQPQCQPYPAQPYPAQPYSAPPPSYPSATAGAAPYPAAPNYDPSNYPAYPPSTAPGYPPAPSYPPPSDAPPYPPPSDAPPYPPPSDVPSYPPPSDAPPYAPTSNAPPYPTKY 

XP_002741172.1        DDCSSYYDSN------GDYVYSFSCPQSND------GYSEIYCCGTS---SYKYCCDYSTWLSFDYESDWAGDFDDAVGLGISIILGIVFGIIGLIVLIILCIVACVCCCAQAGQSSSKTTVVHAPNQVSPASPVVVSQSSAQAQQAVPQAYSNPPPNYAGQIPPPAVY 

XP_002732975.1        GTCAGYSDY-------SSYHEAFECPSSTD------AEDMTYCCGSH---TYRYCCSQADYDFDNDFDNVVESAIGLAEGVLIAIIIGSIVTVIVIIVSIVACVYCCIKGATSEDTTTIIRQEAPAPAYNIVPPPNYPQSSYAV 

XP_002731322.1        DTCEGYTSY-------GIYYEGFECPTLLY------TEDETYCCGDD---SYRYCCDQSAFDFGNDLDDAVDTAVGLATAVIIGIICGVIALVVLIIVCIVVCVYCCIKGATSSSQATTTVVHRKLILMENITLLQIY 

XP_002731320.1        GSCDSYVDAW------GTTQPAQECNTL----------TLTYCCNTGT--TYYYCCDQASYDAQDWVDWGDDLEEAAGLATSIIIGIVCGVIGLIVLIIVCIVICCCCCVGAAASAGSKSATTTTVVQGNAVQPTPVYSEAPPPTYQQPPPAQPAYQQPPATETSPV 

XP_002731321.1        DYCSGYWDDY------NTYQFGFLCD--------------SYCCGSD---TDKYCCSIDPDGIDDLFNSDWNNLNEDIGDTAEHITKIIIGVVCGIIGLIVLIVIIAVVACVCCISSSSSPSSRTVVHNQVAQSPQAAVVSYNAAPVASPVYMQTGPPPMYGQPPPMYGQPAYGFQPDQTQPAPINDPAYPPPTSCPV 

XP_002731319.1        YYCPGFLDNA------GVWRSGFFCPLEYN------SPNYMYCCGQT---YTRYCCDYDDHQREQDTSNKATQGIYGNGLTGNNIADNITSTHMFNGFHGSTEEEEGVVDVGVIIGIICGVFGFIVVITITIAGVLIYTGICCSSSSSDTSAIIQHEASPASGCTANITMEQLQGSPYRQLHVSTLSSPMCEQQQEKHISPSPQQQQHQQHTSPIPPTAPLPSPPPLQQQQQQQHERQQQEEQLQTDFFHAQLPPPYTTRPMRIV 

XP_002731303.1        GYCESYYNIY------GVEQQGFYCPQEYD------LPSETYCCGEG----FRYCCDYDTYQSSSKVNLDFNWNNNNNSLNDLVNDFTEMGNVMATSILTIVGVICGIIAIIIIIVVIVGVLICTGVCCRTSTHDTTIIRNSAPPPTAVVTSSQMYAAGTPQAQTMVYQQPLPAYYPPQQQHMVYTSYSQAPSSTAYTVKV 

XP_002741694.1        YNCPSD-------------YPFPSCPRPNVT---SDEETDTVCCYTTD--SGYHCCDESLAIWAIVVIVIACLLAVALICGICACCCGFCACMGNYCQRSNYQSV 

XP_002741973.1        NTCPLE-------------YPIESCPAEGD------REVDQYCCYSPE--EGYHCCADTLPTWAIVLICIGVVAVLVIVGCLICCCCGFCSCITSCCRKVI 

FF505450.1            ETCSSYYDSG------GDYKSSFSCPQFFD------GYSETYCCGTS---SYKYCCDYSTWLSFDYESDWDGDFDDAVGLGISIILGIVFGIIGLIVLIILCIVACVCCCAQAGQSSSKSTVVHAHNQVSPVVVTHSNAQAPPPAYSIQAQQAAPQTYTNYAANDPGVVPPPALYYPPNTTTA 

FF472716.1            GSCSSYTDGF------GNTVAGFDCNIE----------TLTYCCNTGT--TFYYCCSQATYDAQGTSLEADTGLATGSIIGIVFGVIGLTVLIIVCVVIWRCCCVGAAASAGRKSATTTTVVHGNAVQPTPVYSNATPPTYQQPPSPQPAYEQSPAIETSPV 

FF444489.1            DRCTGYVDIL------GNQKNGFDCPSIIQD----DWDDDKYCCGTY---NYKYCCDYITWLTAKFQDDDVILPSPMSSIMVGI 

FF441006.1            EHCLGYIDSD------GTYHSSFDCEGIF--------DNGDTCCGTL---FDKYCCYEDVIVDVDEDDAMSAGIIALLVVGSVVVVVIGVCIAVCVCCCNACRSTTTTTHCVQQTSGSPTVVVSQSSQQQSVAEPYHASGIQMAPSVTPGFGYTPTAASNPMAEYPPPYAQGGMVDPKY 

FF426230.1 (domain1)  DTCVAYFDSS------GNWHGSFDCNGIL--------DGGDTCCGTL---IDKYCCYAS 

FF426230.1 (domain2)  DTCAAYLDSS------GNWHDSFECNGLL--------DGGDRCCGTL---IDKYCCYNSGAADYYWRGWYTWTMYCLVFVLLLYMQ 

 
 

Figure S2. Shisa-like protein families FAM159 and KIAA1644 and lineage-specific expansions of Shisa-like proteins in 
Branchiostoma floridae and Saccoglossus kowalevskii. Sequences are denoted by NCBI accession numbers (sequences translated 
from EST sequences have italic and underlined accession numbers). An EST-derived protein with two cysteine-rich domains 
(labeled domain1 and domain2) has its names colored in green. Cysteine-rich domains are aligned in these proteins, while the 
segments after cysteine-rich domains (including predicted transmembrane segments and C-terminal low complexity regions 
showing great sequence divergence) are not aligned for Branchiostoma floridae and Saccoglossus kowalevskii proteins. 
Conserved cysteines in Shisa-like proteins are shaded in yellow. Branchiostoma-specific cysteines are shaded in magenta. Shisa-
specific cysteines are shaded in red. Predicted transmembrane segments (by the program Phobius) are underlined. Cysteines and 
positively charged residues (lysines and arginines) near the C-terminal ends of the predicted transmembrane segments are 
colored red and blue respectively. PY motifs ([LP]PxY) are shaded in cyan. C-terminal PDZ-binding motifs ([TSVYF]x[VIL]) are 
shaded in red. Corrected sequence segments determined by the gene prediction program fgenesh are shaded in gray. Species 
abbreviations are as follows: Ail.mel, Ailuropoda melanoleuca; Bos.tau, Bos taurus; Cal.jac, Callithrix jacchus; Can.lup, Canis lupus; 
Cio.int, Ciona intestinalis; Dan.rer, Danio rerio; Equ.cab, Equus caballus; Gal.gal, Gallus gallus; Hom.sap, Homo sapiens; Mac.mul, 
Macaca mulatta; Mon.dom, Monodelphis domestica; Mus.mus, Mus musculus; Oik.dio, Oikopleura dioica; Ory.cun, Oryctolagus 
cuniculus; Pan.tro, Pan troglodytes; Pon.abe, Pongo abelii; Rat.nor, Rattus norvegicus; Sus.scr, Sus scrofa; Tae.gut, Taeniopygia 
guttata; Tet.nig, Tetraodon nigroviridis; and Xen.tro, Xenopus tropicalis. 


