(a) Shisa-like protein family: FAM159
FAM159,

NP_001036158.1 Hom. sap GACTSYVSAEQEVVRGFSCPRI FCCGFRDHKYCCDDPHSFFPYEHSYM) 1SSKPHTKLDLGLSLQTAGPEEVSPDCQGVNTGMAREVPKVSPLOQSYSCLNPQLESNEGQAVNSKRLLHHCFMATVTTSDI PGS PEEASVPNPDLCGRVE
XP_001254546.1 Bos.tau GACTSYVSAEQEVVRGFSCPRI FCCGFRDHKYCCDDPHSFFPYEHSYM) F1SSKPHTKLDPGLNLQTTDPDEAPSDCOGRNTGNSVEVRGYS PLROSHPFLNSWLDCNEEQAKDPKRLLOHCFMATVTAGDLPRS PEEHLAFEFNQP PELAHTGVALPOSWVGNTLPNLCSRNPSLRAREEEGSGVG
XP_002810863.1 Pon.abe GACTSYVSAEQEVVRGFSCPRI FCCGFRDHKYCCDDPHSFFPYEHSYM) 1SSKPHTKLDPGLSLQTAGPEEVSPDCOGVNTGMAREVPRVSPLOQSY PCLNPQLESNEGQAVNSKRLLHHCFMATVTTSDI PGS PEEASVPNPDPCGPVE
XP_001146711.1 Pan.tro GACTSY RGFSCPRI FCCGFRDHKYCCDDPHSFFPYEHSYM) 1SSKPHTKLDLGLSLQTAGPEEVSPDCOGVNTGMAREVPRVSPLOQSYSCLNPQLESNEGQAVNSKRLLHHCFMATVTTSDI PGS PEEASVPNPDLCGPVE
XP_001112062.1 Mac.mul GACTSYVSAL EVVRGFSCPRPGGE. FCCGFRDHKYCCDDPHSFFPYEHSYM) 1SSKPHTKLDLGLSLOTAGPEEVSPDCQGVNTGMAAEVPRVSPLRQSY PCLNPQLESNEGQVVNSKRLLEHCFMATVTTSDI PNPDPRGPVP
XP_002750874.1 cal.jac GACTSYVSAEQEVVRGFSCPRPGGE FCCGFRDHKYCCDDPHSFFPYEHSYMI YLFISSKPHTKLDPGLSLQTAGPEEVSSDCRGVNTGMAREVPGVSPLWLSY PCLNPQLESNEGQAVNSKRLLHHCFMATVTTSDI PGSPEEAPVPPDPRGPVE
XP_002915801.1 Ail.mel GACTSYVSAEQEVVRGFSCPRPGGE FCCGFRDHKYCCDDPHSFFPYEHSYMI VL YLFISSKPHTKLDPGLSLQPPGPEEAPPDCQGGNAGNSMDVPGVSILGQNHPFLNPRLDYNEEQAVDPKRLLQHCFMATVTASDIPGSPQEVPVPKLDPCGPTP
XP_852156.1 Can.lup GACTSYVSAARELVRGFRCPRPGGE. FCCGFRDHKYCCDDPHSFFPYEHSY {LFINSKPHTKLDPGLSLQPAIL PGTSTLEQNHPFLSPRLDGTEEQPVHPRRLLQHCFMARVTASDI PGS PEEAPVPNLDPCGPAP
XP_002726636.1 Rat.nor GACSSYVSAEQEVVRGFSCPLPGGEARAVFCCGFRDHKYCCDDPHSFFPYEHNYM F1SSKPHTKLDPGLSLQTTGSKEMS PDHOGLNTATMMEV P! PROSSSLNTRLI TVGPRGLL! MATVTASHIPDSPEEASVPTPDPYGPAP
NP_001092773.1 Mus.mus GACSSYVSAEQEVVRGFSCPLPGGEARAVFCCGFRDHKYCCDDPHSFFPYEHNYM FISSKPQTKLDPGLSLQTTGSKEMS PDHHGLNTAT PMEV P! PRO, NTHLESNKKQTVS PTCLPONQFMATVTASNI PGS PDEISVPTPGPHGPVE
XP_002193583.1 Tae.gut AECSSYLNADKVLVSGFSCPRAGGDARAVFCCGFQDVKYCCDDPHSFFPYEH! FISTKPRSKLDTGLSLQTADF PAMAPALHHCQDSSAVFLMPFIFVPDMFGTHGTGKAAGATAPLLPSNSIFLYGHEPCCKPTS

XP_001915820.1 Equ.cab GACTSYVSAEREAVRGFSCPRPGGEARAVFCC-FRDHKYCCDDPHSFFPYEHS YMAWSLPSIG CVLCYLFISSKPLTKLDLGLSLQTTDAEEVPPDROGGNMGGSVEVAGVS PLGKSHPFLNPRLDCNTDPKRLLQHCFMATVTASDI PGS PEEAPVPNLDPRGPAP
XP_422478.1 Gal.gal SECSSYLNADRVLVSGFSCPRVGGDARAVYCCGFQDVKYCCDDPHSFFPYEHS YM YLFISTKPRSKLDTGLSLOMADSGTRGGSIC

XP_002931467.1 Xen.tro AECSSYTTAEKVVVGAFSCPKADSDMGAIYCCGFKDIKYCCDDPNSFFPYEHS YMAWL - YLFISNKPHNKLDTGLSLQTAGTEQNSLEGPSRSSQSVAPNGFKRHFLSHKLDCDNQPQDPDRLFQRCFLATVTTINVQGPS

XP_003201286.1 Dan.rer SDCAGYQNTDNVFVSGFTCPKPDSDVRAIFCCGFNDVKYCCDDPNSFFPYDYGYM 'YLFIATKPRGLDNGLPLRAPGSGSGPQEGPSQPSTSTGPHGFRKHFLRGKLDCDNQPPDPDRLFQRCFMATVTTVNVEGPS

CAF96360.1 Tet.nig GECSAYSSADGASVQRFSCPRPGD: YCCGFNDVKYCCDDPNSFYPYEYGYM 'YLEFSTKPSRPDNGLPLRA

Fam1598B:

NP_001157914.1 Hom. sap RLCSGYYSLNQSFVEPFQCP! LOYCCGFADLKYCCSEPGSYFPYKHSYMS 'YLFLYTKPQRLDTGLKLQHLEASSTC TKAL YYEADDIIQEKTMDATQIHIAY

XP_002815646.1 Pon.abe RLCSGYYSLNQSFVEPFQCP! LOYCCGFADLKYCCSEPGSYFPYKHSYM; I LYTKPORLDTGLKLOOLEAS STOEGKSNGKTKALNSNALPTNETYYEADDI IQEKTUDATX THIAY

NP_001180646.1 Mac.mul RLCSGYYSLNQSFVEPFQCPRRGEGAALQYCCGFADLKYCCSEPGSYFPYKHS YMASL--SIG ] LYTKPQRLDTGLKLQHLESSST YYEADDIIQEKTMDATQIYIAY

XP_002744998.1 cal.jac RLCSGYYSLNQSFVEPFQCPRRGEGAALRYCCGFADLKYCCSEPGSYFPYKHS YMASL--SIG ] LYTKPQRLDTGLKLOHLEASSTQEGK

XP_001072885.1 Rat.nor RLCSGYYSLNRSFVEPFQCPRRGDGAALLYCCGFADLKYCCSEPGSYFPYKHS YMASL--SIG C; LYTKPQRLDNGLKLQHLEASSTL 18N TNETYEADDVTQERTMDTTQINIAC

NP_001093843.1 Bos.tau RVCSGYYSLNHSFVEPFQCPRRGEGATLLYCCGFADLKYCCSEPGSYFPYKHS YMASL--SIG 1SVC LYTKPQRLDTGLKLQHLEAVST TNETFYEADDI IQEKTMDTTQINTAYC

EFB17350.1 Ail.mel RVCSGYYSLNHSFVEPFECP! LLYCCGFADLKYCCSEPGSYFPYKHSYM; /VSVCVLCYLFLSTKPQKLDTGLKLQHLEASST TKA] TIETSYEADDIIQDPKMDTTQIKTVY

NP_084260.1 Mus.mus RLCSGYYSLNRSFVEPFQCPQRGDGAALLYCCGFADLKYCCSEPGSYFPYKHS YMASL--SIGALVGLGIAALVLLAFVISVCVLCYLFLYTKPQRLDNGLKLQHLETSSTLEGNT KGLNAVSNSTNETFYEADDGTQEKTMDITQINIAC

XP_001381401.1 Mon. dom QVCSGYYSLNHTL LAtquhnuLu TLLYCCGFADLKYCCSEPGSYFPYKYSYMWSL- SIGALIGLGIAALVLLAFVISVCVLCYLFLHSKPQKLDTFTKTOHY QY KY""""'“TSWDSLELFSKQAGKVEITFSLTLPTPKCLLTAYLGSPVCFH

XP_002714047.1 ory.cun RLCSGYYSLNHSFVEPFQ LLYCCGFADLKYCCSEPGSYFPYKH C FT IKAT) ETSYGADDVIHEKINIVY

XP_002934242.1 Xen.tro ESCSSYYTANNTFVDTFGCPRKEDGSDLIYCCGFVDLKYCCNEPGNYFPYKHGYMHSL**SVGALIGLGIAALVLLAFIVSV VL LFLYTKPQRIDSGLKLQRVGSAASHGEKVKKKAKPVGADKRASETFPEPDRNVQEKLMEITQMNTTKL

(b) Shisa-like proteln famlly: KIAA1644
NP_001092764. RVCEPYTDHKGRYHFGFHCPRLSDNKTFILCCHHNNTVFKYCCNETEFQAVMQANLTASSEGYMH:-

~NNYTALLGVWIYGFFVLMLLVLDLLYYSAMNYDICKVYLARWGIQGRWMKODPRRWGN PARAPRPGORAPQPQPPPGPLPQAPQAVHTLRGDAHS PPLMTFQSSSA,

XP_002831294. 1 Pon.abe RVCEPYTDHKGRYHFGFHCPRLSDNKTF I LCCHHNNTVFKYCCNETEFQAVMOANLTASSEGYMH -NNYTALLGVWIYGFFVLMLLVLDLLYYSAMNYDI\KVYLTRWGIQGRWMKQDPRRWGNTARAPQPGQRAPQPQPPPGPLPQAPQAVHALRGDAHSPPLMTFQSSSA
XP_001172418.1 Pan.tro RVCEPYTDHKGRYHFGFHCPRLSDNKTF I LCCHHNNTVEKYCCNETEFQAVMOANLTASSEG WIYGFFVLMLLVLDLLYYSAMNYDICKVYLARWGIQGRWMKQDPRRWGNPARAPRPGORTPQPQPPPGPLPQAPQAVHTLRGDAHS PPLMTFQSSSA

XP_001078061.2  Rat.nor RVCEPYTDHKGRYHFGFHCPRLSDNKTEVLCCHHNNTVEKY CCNETEFQAVMOANLTAGPE YTALLGVWIYGFFVLTLLVLDLLYYSAMNYDICKVYLTRWGIQGRWMKQDPRRWGNPARAPRPGQPAPQPQPPPGALPQAPOAVHTLRGDTHS PPLMAFQSSSAN

NP_001156617.1  Mus.mus RVCEPYTDHKGRYHFGFHCPRLSDNKTEVLCCHHNNTVEKYCCNETEFQ: YTALLGVWIYGFFVLTLLVLDLLYYSAMNYDICKVYLTRWGIQGRWMKQDPRRWGNPARAPRPGQPAPQPQPPPGTLPQAPQAVHTLRGDTHS PPLMTFQSSSA

XP_002922964.1  Ail.mel RVCEPYTDHKGRYHFGFHCPRLSDNKTF I LCCHHNNTVEKYCCNETEFQ: YTALLGVWIYGFFVLMLLVLDLLYYSAMNYDICKVYLARWG T HGRWMKQDPRRWXXXXXXXXXLL PQAPQAVHT PQGDAHS PAPMTFQSSSACLVGYRFTQADFGECVT THNLTATPQTIQCFLGTRERPLS

XP_003126023.1  Sus.scr RVCEPYTDHKGRYHFGFHCPRLSDNKTFILCCHHNNTVFKYCCNETEFQ: YTALLGVWIYGFFVLMLLVLDLLYYSAMNYDICKVYLARWGTHGRWMKQDPRRWGNPARAPRPGOPAPQPQPPPGPLPQAPOAVHTLORDSHS PPLMAFQ P NKT! LPVPKPPSVDY

XP_001256398.2  Bos.tau RVCEPYTDHKGRYHFGFHCPRLSDNKTFILCCHHNNTVFKYCCNETEFQ) YTALLGVWIYGFFVLMLLVLDLLYYSAMNYDICKVYLARWGTHGRWMKQDPRRWGNPARAPRPGOPAPQPQPPPGPLEQAPOAVHTLORDSHTPPLMTFQ: LLLLRSLGL TGTSPKVPSQQGOH QFRIRKLGGGG

XP_001106595.1  Mac.mul RVCEPYTDHKGRYHFGFHCPRLSDNKTFILCCHHNNTVFKYCCNETEFQ) --NNYTALLGVWIYGFFVLMLLVLDLLYYSAMNYDICKVYLARWGIQGRWMKODPRRWGNPARAPRPGORAPQPOPPPGPLPOAPOAVHTLRGDAHS PPLMTFQSSSAWTHLRLKEQAVEGET PATCCTVFITAAVAGVLGDLLSLQSLS POGQLLDVHGCVQDSAQMSQDSRSTRLSS
XP_002743884.1  Cal.jac RVCEPYTDHKGRYHFGFHCPRLSDNKTFILCCHHNNTVFKYCCNETEFQ) --NNYTALLGVWIYGFFVLMLLLLDLLYYSAMNYDI\KVYLARWGIQGRWMKQDPRRWGNPARAPRPGQRAPQPQPPPGPLPQAPQAVHTLRGDAHSPPLMTFQSSSAW

XP_001914739.1  Equ.cab RVCEPYTDHKGRYHFGFHCPRLSDNKTF I LCCHHNNTVFKY CCNETEFQAVMOANL T LLGVWIYGFFVLTLLALDLLYYSAMNYDICKVYLARWGIHGRWMKQDPRRWGNPARV POPGQQAPQPQPPPGPLPQAPQAMRTLQGDAHGPPLMTFQSASAWDRKGCT IGVRVRPPLOPDSTS PGARRHQFLELENGDPRQHLGY

XP_002188572.1  Tae.gut RVCEPYTDYKGRYHFGFHCPRLSDNKSY I FCCHHNNTVEKYCCNETEFQTVMOMNLTGNADG YSALL WIYGFEVVILLILDLLYYSSMNYDICKFYLARWGI HGKWMTQGQSRWINPAQDPROTQPQPETQPQTQPQPPTSQTVATLKGDALS PPLVSFQSTSAN

CAG08635.1 Tet.nig RVCEPYSDHKGRYHF GFHCPRLSDNKTYMFCCHHNNTAFKYCCNETEFQTVMOLNLTTTSDGY YTALVGVWIYGEEVMVLLALDELYYSAINYELCRVYLEKHGLGGRUL TOAQAQPMVPGPYQP TLLPYNTSTA

NP_001025312.1 Dan.rer RI HEGFHCPRLSDNKTY I FCCHHNNTAFKYCCNETEFQSVMOLNLTANSDSF: YTALIGVWIYGFEVMVLLALDELYYSAMNYELCRVYLEKWGLGGRUL TVQEGELNTGPGL HL PRHSLRGDTQSPTLLSFQTSTAW

XP_510599.2 Pan.tro HLCQTTRDVHGRHY PGFFCPPLSDS PEEAYCCHLO-AAGGSCCTRAEFEALY QVNLSALPPPPIL- - - - ~RGLGPLLVLGLYNLLVVTLMTVDLVHFCCGRGRSRGNSHRRPPSGSSAASSLOVSAGTA

XP_001368861.1  Mon.dom HLCOAFRDESGHYYPGFFCPRLSDAPEEGYCCHFQ- DAGSSCCTQTEFEELNQVNLSALPPPPILSWKELKGYLVQPLSEQTHLYITTRAQVHWWRWA\ CFSWHSWRRTYFTFAGTEAARCTHLAAPVGTEDRE LPSPPPLGPSH VADKPYVRALRTPYRRVHAP IPDRSG ITSTSPEKFPPSKSANLTMIQPSLSSPCPSPMPAPLARQPPPLEQVS
XP_002187587.1 Tae.gut HLCEGYVGPDGRSHPGFYCPRLTDPPGHRYCCQPSLDALKSCCSQVALEALTGVNL GLL- ALPFVGLYGLLVLLLMAIDLCHFYWSRR\RLSRLLPRACRVPPRGHPPAARPAHRGPRGTRPSQGC

XP_002129289.1  Cio.int ETEDTVNLKGEMLQAF GRPRLEEMKENK YRRGNK - SVSLTCCSNETQSIYYAAKMENLSKP IYGGILVIIMALD!

CBY12147.1 oik.dio EACEEKE- --VRFICPRONEPREFLYCCNNG- EGQYTCCADETKSRFFKNSSETEVKEIEQNKTSISGALWQAVIILYVFVVFLIMLADFFSHMRLKNKKSAleKPSTRQLSADS

(c) Shisa and Shisa-like proteins in Branchiostoma floridae

XP_002597315.1 EVCEEYERTSN---GHTTLVDSFSCPTNSD---~---QDKD! TLKYCCDD-fJrosL--T: SMGATVGIAVSAVVCVVLL “EKKLRSSQISVOPAAY POPYHGQGMY PMEPLOBBBYvPAESBEBYTPOGTATOONTTSFTOAEAGPDRQGP PGAALPARQAPPPGPBBON VS VRORQATGSEBBBY DLTOVG

XP_002597317.1 EYCPAYTDI YQSGF DSYDDDYCCGTS---SLPYCCDS-@LLSQ-0TSY@DIVSYWSLSTGATVGIALGSLAFTAFVITMCIC TTVVQGQTVN. QTTYPGQTANAFAVAQTTYPGOQY POY PPGSEMTQY PPTGAQY PPAGAQNPTTGAQY PPPGAQY PPOGQQY PPAAPQYAPPGOQPPY PVAQGDMAYBBBY PGODGOPMKO
XP_002597316.1 ERCRGYTDI DYHAGENCPTSSD----—-F ¥eCGT LFSQ-YT1S@DDDILYLSTGATVGIAVGCIAFVATIITVI RSDPATTTTVITNQPARAVTVAQTSYQPYPQYPPPSGEMAQY PPPGOQYPPPGOYY PPQGOOGGLAYBBBY PGOGGOPVKQ

XP_002606572.1 L GFSCPRNRGFFLNDDDDETYCCKD- DAV-DTANBANTISTALGIGTAVIVGIVVAVLAVITIAVVLCVCCCCQCAKQGRNQGHVYQPQPOGOOMVVMTQOGOY PSVPARPPYSPPDASQYPPPAGQY PPPAGQY PPPAGQY PPPAGQY PPPAGQYPPPAGQY PPAAAY PTABBBY SOETPYPOKM

XP_002597318.1 s ~DDNDDIFCCES-- EAD-DTSSPDRWGDAVNSALNLGIGAMVGIT IVIIIIIIVGIVLCCCACAKQRRNPPVAYQASPQGQQVTVMTQPGAYGAQPAQYQPPAGQPEKAGY PGPRRAY PPAGAPYPPAGAPYPPAGAPYPPAGAPYPQGGAPYPQGGTPYPTDAAYPPQKA
XP_002597320.1 ESDVDT T (ALOLGIGAIIGL IVGIVIIIVACV( IYMSKQQOSRPRAQGQOMVPVAHPAGQYPPPGGQYPPAGGQY PRRAYPQTAGPYPPLSDPAYPQDGGYAARKT

XP_002590351.1 IDKV--YGARHRFSVGGK LFIVLALGYCCRAKQLRQRNRQRQTVSTVPYPDQEQPRYPTGAMSYLPPPAGASAYPQPSPTGYPQPPPGGFVAARPRY PGGDAAYPPAYPGGPGYPVKQQP

XP_002585700.1 RST- FSSWWIFGLLGMVIAALSIACRCYFLKK' QMAPVAQPMONPPGQY PQYPPAQBBPY POYPPGDEBRY PAQONPAY POQNPAY PONTAY PONPPYPQDSSFSQNPPYPQNPALPONPAYPDPVYPPKV
BW706479.1 KSTVDTST§TGVNIGDVGDAFGKAVRLGIGAT 1GI IVGCIVLI I IVIVVCVLCC QPQAVOMAPARQPVOY PPGQYPOY PPAQBBAY POY PGGOBBAYPONPAY PPKV

XP_002601862.1 DMYAAFDCPRPED- YD---LSPRPAPSWPDNDNTDSNSGTYDSGDYY Fi IL KSAYKREEAQPTRDFSPSAPPPFAPPTHYQT PPSLAHGQPPFSDEBBBYDVATMFPTVDPONR

XP_002597314.1 QT IER---PEDNQD’ YCCND-JRKSQ-NGOARLGSVLYSST IIGITMGSTFIGLGCI MFYTLFPRKT GSFQONSVTNSRKPSCEDRTKFEAPQSWIKLLTVNNGHLSNGQHNTNKPAKVNGCPGNEPLLSTRTEADEGPGCAKSKVTIVIDSPSPTPSTSKETVIDFPAT 1E:
XP_002597311.1 RTCSPFYN! IYVPEFSCDDD YPYCCGV. 'YCCRD-NSSLI--STTDOPSLPLSLIIQLGFAVVATLFLVVLLLVAGWC! CRTKKGPVEESDEEDDIDSFGSGRRAQYTSTRRHGFYAPPTR! YSNRRPCP PVLPAHAQFCYHGYMNPVTYPYRSPHGYNGKQAAQTIVLQODF

XP_002606575.1 EYCSGYTDAF----=~| GDYNSGFSCPRNSLFSFNNDDHDDIYCCGTS: TYKYCCSWRSGGFNVGT IMGGLFAVFVVIVIITVISCYLCSCCVIYKRRQASRAHVITTAVGGGPVVMTTTSTTYPTGPQPYPQGPQTYPHGPQTYPQGTYPQGPQPYPLAYPGSQPYPGAQPYPAAQPYPGAAQY PGAPGSEARPBRYASATGFPAVKDPAYPPPAPLPYPN
XP_002606573.1 EQCEGYYDTA- - - - -MGRHRES FHCPMHESS - - - DGLS TWLYCCGTS - - - TFRYCCPFREADVAPSDINLSGGAY FATAFAAMVLVLSVTVLCCFFFPYCWLYRMKHPNRDMPTEIGMEGPALY PLRTMRTSASEPART PPNVN' YPPRGTFPYPPTEEVQIPYPPPTANSQHRSON

XP_002605539.1 FTCPVGHD: ~PPYPLFCPQPGD ~SPNATACCYDSNRIPQTYCCNPSDILVGLAGWIIAVT FLLFFGGIVLCI CSCCFLAQRRQQSQYVVITP

XP_002595522.1 ——TRVRFQCPTRAH- '~--VPNNYCCPRPYHSIRVVIEVILLSLMAIALVYVAYSYCHYVCRNRMLRRILPRRIEEELDLFDIANAALSPRERAALTLATFSVDRRPSRQPSIRDESQDNAKGLE DNKESCINGIINDPGPEVALEEETCLDNCVDGVTVELDEDEFMENTRTE]
XP_002598463.1 GRCPDHFHSGRI QGHRCPOPN DTL GPGGKGL PMVMLSTIVAIFMGIGIFIVIMKKFYRDRLKLTRRLSAPRREFIILRSVPRRYDDDSDTDVSPPGSDVET SHARPBBBYAASTGNDRRAEGDDDDS I TERSSLCDPYADS DEPBBBYEEALQAPNPDNRPTTAG

(d) Shisa-like proteins i |n Saccoglossus kowalevskii
XP_002731689.1

XP_002741172.1
XP_002732975.1
XP_002731322.1
XP_002731320.1 GSCDSYVD;
XP_002731321.1 DYCSGYWDDY -

FHTAWSVI TFVIIVIIVVSCEMC:

TTVVHAPNQVSPASP! 0SSAQAQOAVPOAYSNE]
IKGATSEDTTTITRQEAPAPAYNIVPEBN¥PO:
SYRYCCDQSAFDFGNDLDDAVDTAVGLATAVIIGI ICGVIALVVLIIVC IVVCVYCCIKGATSSSQATTTVVHRKLILMENITLLOIY

TTQPAQECNTL
NTYQFGFLCD-

BBT¥0QPPPAOPAYOOPP

TDKYCCSDPDGIDDLENSDWNNLNEDIGDTAEHITKI 1 IGVVCGT IGLIVLIVIIAVVACVCCISSSSSPSSRTVVHNQVAQSPOAAVVSYNAAPVAS PV YMOTGPBEMYGOPREMEGOPAYGFQPDQTQPAPINDPAYPPPTSCPV

TTTVTRPATQMTT PMGPQPYPAQPQCQPYPAQPYPAQPYSAPBBSYPSATAGAAPY PARPNYDPSNY PAYPPSTAPGYPPAPSY PPPSDAPPYPPPSDAPPY PPPSDVPSYPPPSDAPPYAPTSNAPPYPTKY

XP_002731319.1 YYCPGFLDNA—
XP_002731303.1 GYCESYYNIY-
XP_002741694.1
XP_002741973.1

YTRYCCDYDDHQREQDTSNKATQGT YGNGLTGNNIADN I TSTHMENGFHGSTEEEEGVVDVGVIIGT ICGVEGE IVVITITIAGVLIYTGICC: DTSATIQHEASPASGCTANITMEQLQGSPYRQLHVSTLSSPMCEQQQEKHISPSPQOQQHQQHTSPTPPTAPLPSPPPLOOOOOQQHER
'RYCCDYDTY DF DLVNDFTEMGNVMATSILTIVGVICGITAIIIIIVVIVGVLICT RTSTHDTTIIRNSAPPPTAVVTSSQMYARGTPQAQTMVYQQPEBAYY PPOOHMVYTSYSQAPSSTAYTI

SGYHCCDESLAIWAIVVIVIACLLAVALICGICACCCGFCACMGNYCQRSNYQSY

EGYHCCADTLPTWAIVLICIGVVAVLVIVGCLICCCCGFCSCITSCCREVI

FF505450.1 SYKYCCDYSTWLSFDYESDWDGDFDDAVGLGISIILGIVFGIIGLIVLIIL“IVA“VCCCAQAGQSSSKSTVVHAHNQVSPVVVTHSNAQAPPPAYSIQAQQAAPQTYTNYAANDPGVVPPPALYYPPNTTTA
FF472716.1 CVVIWRCCC GRKSATTTTVVHGNAVQPTPVYSNATEBE¥00PPSPOPAYEQSPATET
FF444489.1
FF441006.1 IGVCIAVCVCCCNACRSTTTTTHCVQQTSGSPT ): 200! EPYHASGIQMAPSVTPGFGYTPTAAS] YPPPYAQGGMVDPKY
(domainl)
(domain2) IDKYCCYNSGAADYYWRGWYTWTMYCLVFVLLLYMQ

Figure S2. Shisa-like protein families FAM159 and KIAA1644 and lineage-specific expansions of Shisa-|
Branchi floridae and I 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 - 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 - Shisa-
specific cysteines are shaded in . 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 eyan. C-terminal PDZ-binding motifs ([TSVYFIx[VIL]) are
shaded in . 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.
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