
HumanLAG3 ----------------MWEAQFLGLLFLQPLWVAPV(1)--KPLQPGAEVPVVWAQEGAPAQLPCSPTIPLQDLSLLRRAGVTWQHQPDS(2)GPPAAAPGHPLAPGPHPAAPSSWGPRP

TroutLAG3 -------------------MWQFLLLLGTSLLVTG-(1)--GRCQCLSEYTEMFAEAGSQAVLPCVCRPPST-----SAAVVLWSKDLEG(2)----------TVWRKGKSGLEHWGI--

FuguLAG3 -----------------MLSEFFIFGLVMTSAITG-(1)--GECE----VTEVFAQEGSEAFLSCKCDPSSP-----NPASVIWTKHDKG(2)----------TVWRKTQSGLQFWGTS-

MedakaLAG3 ----------------------------MSFLVTG-(1)--AQCE----VTEVLTEVGSQAVLPCKCSPLQC-----STSLIIWSKDKGG(2)----------TIWRKERSGLQYWGSS-

HumanCD4 ---------------MNRGVPFRHLLLVLQLA----(1)LLPAATQG--KKVVLGKKGDTVELTCTASQ-KK------SIQFHW-KNSN-------------QIKILGNQGSFLTKG(1)

TroutCD4-1 -------------MKCVSGFLSIIIALFISS--TG-(1)---------EDVVVYGQVGETVTLPRSKWGSER-------VLVQWFFGIDT------------QPLISRNSHGRETID(1)

FuguCD4-1 MTFVSRH(1)IPDMEPLP--LLLLTALLSASR----(1)--------AEELI-YAQVGQTVTLKPPENYKTP------TYYLSWHFGELE------------LAWTNHMSGNKVIKH(1)

ZebrafishCD4-1 ----------------MLG--LILIPLFITVLKAQE(1)S-------HEVI--YAQVGGTVTLPREKIERKYSNIKTQDIYVNW-FLES-------------TLTINRNPQSSSSKG(1)

TroutCD4-2a --------------------------MKTLSWFVFA(1)LCILHVVG---EVIYKRIGLPVNIDCGVKTS--------NKDMEWSHKAVGG--------SKSVLIDYFGKNGKERKG(1)

ZebrafishCD4-2.1 -----------------------------MIFLLLA(1)LSVSSGVCDVLYK---EAGKEVILQCGAPP---------NSDIEWRLNNI-------------RLISITGKSGLRRKG(1)

ZebrafishCD4-2.2 ---MRRSMNMKLVNRIQNLHPNDMSTCKMLFLLILA(1)LSVSSGVCDVPHK---EAGKEVYLQCGAPP---------NSDIEWRLNGN-------------LLISIRGKTGLRRKG(1)

HumanLAG3 RRYTVLSVGPGGLRSGRLPLQPRVQLDERGRQRGDFSLWLRPARRADAGEYRAAVHLRDRALSCRLRLRLGQASM(1)TASPPGSLRASDWVILNCSFSRPDRPASVHWFRNRGQGRVPV

TroutLAG3 ------------------GAAQRVRCPHSEVGSGDYSLYIKEVREEDSGNYTCMVQDGEKI--LSKRILLRVIKV(1)SISPPAPVEGNKMTI-TCSVTPWPQEATVSWMLNKKRVYP-E

FuguLAG3 ---------------WLHKKTPRVQCPHYRFERRDYSLQINSVKLEDAGLFSCRVGTADGV--IKHQVMLRIIQV(1)SISPSAPIWDSTFSI-SCDVTP-PAEGATVQWTLNNISSIEA

MedakaLAG3 ---------------FVGKAGARVQCPHAQFDKGNCNLHINTVTESDGGLYTCKVLYGNKFEENQV--WLRVVQV(1)SISPSAPVWGDDVSI-TCRVNPWP-TEASVSWMLNNRQY--K

HumanCD4 PSKLNDRADSR--RSLWDQGNFPLII------KNLK-I-----EDSDT--YICEVEDQ-K-EEVQLLVF---G-L(1)TANSDTHLLQGQSLTLTLESPPG--SSPSVQCR-SPRG----

TroutCD4-1 PEWK-DRLSLS--KT--DF---SLII------NNIR-L-----EDFKS--FKCELKDF--MPQTSTSVTFRLFRV(1)SVQPVSPLLAGKNLNLKCDIEEI-FKGTQRRWL-SPQKQDLN

FuguCD4-1 -EN-------------WDTAL-SDNSLVV---KEIRQNQFGI---YK-----CNVNEK-----IWTYKVLRL-KV(1)SAEPPSLVLSGRTVTLVCDAEPPNSLQKPGIHWL-NPQG---

ZebrafishCD4-1 TNT-------------------RVS------LSADFSLQISPVEESDFVIWRCVQHVL----AGNYEKTYKLYKV(1)SIPKVPALLVGGRLSLKYVKDVS-SVNPSVTWI-SPKN----

TroutCD4-2a NAPMVERAKVR--RD-------RLEISA-LN-DGDAGLYI------------CKVDGKD------MDHRLDIVTV(1)KVHPSNELNEGNNAILECQVTG-VDPLPSVEWVSPGG-KVEG

ZebrafishCD4-2.1 S----------------GHSVDK------VNLYGDTLKIPRLEPR-DSGVYSCAQSGK--------QYTLHVVSV(1)FVKPGPVLIQSSDVELHCNIEG--DPNTEVEWL-RPPN--DQ

ZebrafishCD4-2.2 S----------------GHTADK------VNLYGDTLNVPRLEPR-DSGVYSCTQSGK--------QYTLHVVSV(1)FVKPGPVLIQSSDVELHCNIEG--DPNTEVEWL-RPPN--DQ

HumanLAG3 RESPHHHLAESFLFLPQVSPMDSGPWGCILTYRDGFNVSIMYNLTVLG(1)LEPPT--PLTVYAGAGSRVGLPCRLPAGVGT-------RSFLTAKWT------PPGGGPDLLVTGDNGD

TroutLAG3 SADYVLSKNQASVLESKASAGMMGNWSCVVHK-GRKQGKATTALTVRG(1)IVNPSSASAKVYAEVGSAVTLPCVFSTGLT--------PSDTAWERLDT----SGSVLPLPPSFNLSSL

FuguLAG3 IKTLQVAP-TKSLVSGRASARLEGNWTCVVGYKGEV-GRASVTLAMKG(1)IIQPPKDDTKVYAALGSAATLPCVFSPGLI--------PSSSGWEKLESGFPFKAATSPLPASFSQPTP

MedakaLAG3 ARNRIFSNGKQSFVKEIVTEKVLGNWTCVIDI--KKEWQFTTALFVRG(1)IIKPPKDNTMVYAAVGSAVTLPCVFSAGLS--------PKTTSWEKVG---------VGKPIDLNISNR

HumanCD4 -KNIQ--GGKTLSVSQLELQDS-GTWTCTVLQNQKKVEFKIDIVVLA-(1)FQKASSIVYKKEGEQVEFSF-PLAFTVEKLTG------SGELWWQAERASSSKSWITFDLKNKEVSVKR

TroutCD4-1 EDKRAQIRNDGSLTVMSVTDQDHGEWTCVVTYQGR-EAYANTHVTVID(1)LSPAHPQPIYTSVSSLSLLHLPCFFSIPPPLSWSDSQEKSIQGGRWTFTPSPAAGSLTGVVQTLANLSL

FuguCD4-1 EKITQATHS-----VQVSSRHS-GRWTCVVTL-DRKEATAQISVTVVD(1)LYS--PPMAYTSTSSPLA--VPCSVPKVSWEQIKS---LGLREGHWQFFPRSKSNLVSADAQRLFTLSL

ZebrafishCD4-1 EGCQENKNTKDTVLVPSVSTCHNGVWTCQLKYGNKKT-EATTTVSVID(1)LAPSPADPIYTSISQSSTVSIPCALSSAIPW-------SVLNETLQGGSWSFTPLSEPRSPLSLLTLNV

TroutCD4-2a APGRP--GSRNVSFSSVALSD-TGEWTCQITQDE-KTHKETQTINVRS(1)LLPNEGQDDGQGHSGPNSDVNTVTTCHHC(1)TKGSQQPVEWVPMLGLSL-------------------

ZebrafishCD4-2.1 VHDAKHQK---INLKSVTSSDE-GKWTCKV-ED----LKLSVTLTVVA(1)NHQINNVEVS--ERDDIE--LPCFLPRPVSQSVLGGKWKADHLPTVPFPTLKNTADEGLHWDGVNSS-V

ZebrafishCD4-2.2 VHDAKHQK---INLKSVSSSDE-GKWTCKV-ED----LKLSVTLTVVA(1)NHQINNVEVS--EGDDIE--LPCFLPRPVSQSVLGGEWKADHLPTVPFPTLKNTADEGLHWDGVNSS-V

HumanLAG3 -----------------------FTLRLEDVSQAQA--GTYTCHIHLQEQQLNATVTL-AIITV(1)TPKSFG--SPGSLGKLLCEVTPVSGQE-RFVWSSLDTP--------SQRSFSG

TroutLAG3 LSLPP------------------WDRSVGVGQVGQGDGGRYRCSGTV-EGQRVAREMQLVTAQV(1)LSNS--PSTQKAPVSLTCHLSDASEVT-EYEWVRVTYDLNGTQS----ESSVQ

FuguLAG3 SSQPS------------------VDKSAILTEVRSEDEGTYRCSGTV-EGRQLTRNLHLVVAKV(1)VNLANKA---GSVTM-SCHLSDTSEVT-RYEWVHQDFDQSGN----LTVVSIH

MedakaLAG3 PSFSP------------------WDQSLIINEVELKDQGKYRCAGTINEKRLTRTMQ-LVVAKI(1)VQ-ATRK---GFV-MLTCQLTDISQDI-EYEWVPAKYNLNGP----LSVGQIQ

HumanCD4 VTQDPKLQMG---------KKLPLHLTLPQALPQYAGSGNLTLALEAKTGKLHQEVNLVVM-RA(1)--TQ------LQK-NLTCEVWGPTSPKLMLSLKLENK-------EAKVSKR-E

TroutCD4-1 GPPLAWVVNQKRELDVSALQRTNLNLSLSKKGVTEGDRGEYTCAVEFQRGDTLKRSMRVEVLQV(1)FSSPAPVAFVGQEVNLTCTLGHPLTSDLKVKWIPPRQSSLLA----LGSAPDS

FuguCD4-1 EEPVSWKANQTR-GLTPVSDFKTPNLSLGRTLGRANDRGDYVCTLKFESGPPLSTTVRVNVLEI(1)AASPGTVLISGQQLNLTCGLGVPLTSDLHLKWISPERATIRSG----------

ZebrafishCD4-1 GSVVRWDLANGANFTDGKRVITNHNLSIQNLPVKETIRGVYKCSLKFNTKTISRE-VKVEVLKV(1)SPSGILKVFEGTRLNVTCSLGHMNTAGLEVKWACASNCPPFNHKSPPHL----

TroutCD4-2a ------------------------------------------------------------------------------------------------------------------------

ZebrafishCD4-2.1 VKYNIERISTIFNVTLKK(0)VQSIFAGKFVCEVEFEHGGKLTAVTNLTVKSWTD-------(1)RNDGKTGKNSKPGLAGEIFRKSMFGVE----------------------------

ZebrafishCD4-2.2 VKYNIERLSTNFNVTLIN(0)VQSSFAGKFVCEVEFEHGGKLTAVTNLMVLAETTDKTDLHA(1)LCVSPGVCEVLLYQGVGKEVSLQCGASSNSDIEWRLNGNLLISIRGKTGLRRK(1

HumanLAG3 PWLEAQEAQLLSQPWQCQLYQGERLLGAA-VYFTELSSPG(1)AQRSGRAPGALPAGHLL------------------------------------------------------------

TroutLAG3 KGRVLGINKVSDRNSGEWACRFHGKEGALGSVTYHLHLMS(1)GLMGDNETG--------------------------------------------------------------------

FuguLAG3 KGKDLTVAKKGDDK-GEWTCRFYGKQGILGNVTHHMAVMS(1)SLGGQNSG---------------------------------------------------------------------

MedakaLAG3 KGQ---TFVM-EEKWDEVTCRYYGNQGLLGNVTFHNQVMS(1)AQSKEQSKERSH-----------------------------------------------------------------

HumanCD4 KAVWVLN-----PEAGMWQCLL-SDS-GQ-VLLESNIK-V(1)LPTWSTPVQPM------------------------------------------------------------------

TroutCD4-1 AHLTIPEARDIN--GGRWRCELWRNKT-KLTSVEITLKIE(1)RVPMDV-----------------------------------------------------------------------

FuguCD4-1 -QLTIP-AVGAGNS-GKWRCELWRNDTRLTS-AVITLKIE(1)PKLS-------------------------------------------------------------------------

ZebrafishCD4-1 --SVLSFPNIRMQDKGLVKCELWKNSQKLTS-AQLYLRVE(1)KAPVDIW----------------------------------------------------------------------

TroutCD4-2a ------------------------------------------------------------------------------------------------------------------------

ZebrafishCD4-2.1 ------------------------------------------------------------------------------------------------------------------------

ZebrafishCD4-2.2 )GSGHTADKVNLYGDTLKVPRLEPRDSGVYSCTQSGKQYTLHVVSV(1)FVKPGPVL---IQSSDVELHCNIEGDPNTEVEWLRPPNDQVHDAKHQVIHLKSVTLNDGGKWTCVVNDFKF

HumanLAG3 ---LFLILGVLSLLLLVTGAFGFHLW------RRQ(0)WRPRR-FSALEQGIHPPQAQSKIEELEQEPEPEPEPEPEPEPEPEPEQL------ 

TroutLAG3 ---SSSNVAMVAGLGFFLLVLLLVLV-QMYRNYRR(0)RKLILQYPALETIVHTIANEREDRERNRVKEDEISK------------------- 

FuguLAG3 --VSHKAAAAGVLSILLIVLLLVLV--QMCRNHRR(0)RKRILQYPTLETIVHRISNEREEREKNREKK------------------------ 

MedakaLAG3 -NTGTIVGLSFLLLILLLVLAQMF------KNYQR(0)RKRIFQYPALETIVHTISNEREEKERRTQTKKVTTPQEEFY-------------- 

HumanCD4 --ALIVLGGVAGLLLFIGLGIFFCV----RCRHRR(0)RQ-AERMSQIKRLLSEKKTCQCPH-(2)RFQKTCSPI-------------------

TroutCD4-1 -WLLVTICGAAVIFVLLLILTVIL-----NRRHRQ(0)R---VTMPRRGK----RRICRCKD-(2)PQPKGFYRN-------------------

FuguCD4-1 VWMLVIICSVAVIVLLLLLLGFI-L---CRRRRAR(0)----V---RHVRH----QLCQCKN-(2)PKPKGFYRT-------------------

ZebrafishCD4-1 --LCVAIGSGVVVFILLVAFAIIYI-----RRHKQ(0)MMMYRR---------RKTRCCCNNN(2)KQPKGFYKT-------------------

TroutCD4-2a -WVWVAVGAGCLVGVLLLVTIVLL---HRRNKIMK(0)RR-DRKMKNIRVPLKSNDYCQCNR-(2)TLEGPPRRTQREKPSAGPRQQR------

ZebrafishCD4-2.1 LWIWIAVGAFSVVLVPLIIGIVC---MQQKNKQKK(0)RR-VRKLRSMRQPLTAKDYCQCNRYCKSSSFTLRKYSKCQSYSLSSFPECFNMPYR

ZebrafishCD4-2.2 -SVTLTVVGGGPLVLNQIHSV-------------------------------------------------------------------------

Figure S4. Multiple sequence alignment of zfCD4 proteins with other CD4 and LAG3 homologues. The lck binding site (CXC) is

labelled above the sequence in italics and Lys46 for CD4 is indicated with an arrow above the sequence. Other conserved regions

include the WTC, marked with asterisks, and N-linked glycosylation sites (NXT/S), labelled above the sequence. The

transmembrane domain is boxed and predicted amphipathic alpha-helix motif is highlighted in yellow. (x) indicate intron position

with intron phase.

<Signal peptide                           > <Ig-like domain 1

> <Ig-like domain 2 

> <Ig-like domain 3/Connective peptide for troutCD4-2a

> <Ig-like Domain 4

> <Ig-like Domain 5                                                          > 

<Intracellular region                                                                >

↓

***

NXT/S

CXC

***


