1 10 20 30 a0 50 60 70 80 50 110 1209 139
H MT|PVRMQHSL|AGQT[YAVPLIQPDLRREEAVQOMADALQYLOKVS|GDIFSR|.TSORVEQS[RSQVJATGEKV|SLAQAKIEKRIKGSKKAIKVFSSAKY B [G[STFT. . .[CAQDPGL|QRR .[SRHRIQS]. . . . . KHRP|.[LD). [
Chimp MT|P VRMQHS|L[AIG QT|v[A| QOMADALQYLOQKVS|GD IFGR|.|ISQRVEQSRISIQ[VIQA|I|GEKV|S|LAQAKIEKIKGSKKAIKVESSAKY P GlsTF|T. . .|cAlQD PIGILIQRR .[PRHR[TQS|. . . . .|KERP|.|LD|.[E|
Macaque MT|P VR T QHS[LIA|G OlT|v[al QOMADALQHLOQKVS|GD IF|S 50RVE|QS[R|N|Q[VOlA|T|GEK V|S|LAQAKIEKIKGSKKAIKVFSSAKY B G|sTF|T. . .|G2[oD PlGP|QRR .[PRHR[IOS|. . . . . KHRE|.|LD. [E]
Cow MT|PTGTQHS|L|A|G O|T| v[A| QQVADALQYLQKVS|GD IF|S SQRVE|LSRISIQLIOA|I|GERV|S|LAQAKIEKIKGSKKAIKVFSSAKY P G[STFM. . .|IGAQID PIGIL|QRR . [PRHRIIQS|. . . . . KHRE|.|LD . [E]
Dog alc qT|v[a) QOMADALQY vs|G[p I F|s[R|.|T s OR VE[L S|R|K|QL|O|A|T|GER V|S|LAQAKITEKIKGSKKAIKVFSSAKY B DISTFT. . .[caQDP|GLQRR .[PRYRITQS|. . . . .[KHRE[.[LD|. [E
Rat alc olvv|a) 0o VADALQYLONIS|GDIFSR|.|IsQRVELSRIRQLIOA|IGERV|S|LAQAKIEKIKGSKKAIKVFSSAKY B| NS VE|T . . .|GA[LD PG| L.
Mouse alc olL|v|a) ) QQVADALQYLQNIS|GDIE|S[R|.|ISRRVELSRIRIQLIA|ISERV|S|[LAQAKIEKIKGSKKAIKVFSSAKYR. G[s TF[T . . .|GA[LD PGl L. [g]
Opossum E|CO[AlY|SVPLIQPDLRREEAIQQVADALQYLOKVS|GD I FS[R.|I SR VETS[R|S|OLOV|I[GER V|S|LAQAKIEKIKGSKKAIKVFSSAKY B[ N|s TF|T . . .|cAlop PIG|F| LD|. g
Chicken EGO|T|Y|SVPLIQPDLRREEAV|QQVADALQYLQKVS|GD I F|N| SORVE|TS[R[AIQ[L/IAII|S|ER V|T|LAQAKIEKIKGSKKAIKVFSSAKYH. clsTEA . . .|cAED Pl L. [
Xenopus E|SO[plY|SILPLILPDLRREEAIHQITDTLOHLQTVSND IFS[R.|ILOR VETN[R|D|QL/OR|I|NGR L|S|LAQAK IERLKGSKKAIKVFSSAKY B[ S|STEA . . .|cAlKDGus| L. [
Fugu E|GO[V|Y|S[VPLIQPDLRREEAVHQIADALLYLETIS|TDIFR[RIQVSDSVEKNRIHQLIOR|IIGPRI|RILAQARVDKIKGS KKATKVFSSAKY B[ ds|s TE|T . . .[EAIT|D PIS[s| FD. [
Zebrafish E|CO[V|Y|SVPLIQPDLRREEAVHQITDALQYLEMIS|T|D I FT[R|.|VSESVEKNR[AHLIQ|SIVTPR IKILAQARVOKIKGSKKATKVFSSAKY B S|STHT. . .[caAVDPaS|oKR .[PRIINFQS|. . . . .[KLRE[.[LD|. |
Dictyostelium T|T O|T[¥|Q[VPVVSNGLRETES ILQ IVDSLEKLEKVENDMY|S|T|.|I SAR VS[HE[KS[R|I[DINIVAN R LININ A QHKVNQIVGSKQAITVFSSAKY Bl V[PIvls. . .|GKHKL[PFKPS . HYHGLNSEDSPI[KKRE|.[ED|.|S
Anopheles .| HT[¥|sSlVPIVKEDIRHEET I|LDAINAFEYLNQVVEDVFGK.|INAR I ERNR|AR|LIEA|I|D|GR V|E[QVSASVRKLHETKQAIIIYSPSRY B| EPTFT. . .|PTNGIALAEC.[H.[FRLRD. . . .. K. . BlY[LE|.|s
D.yakub: . H|. S|P|Y|QVAI TATDLHHEDTI|I|QAAQSLDCLHKTIN|S I FE[R. ININRVKRAQAKIDALVGSKRAIQIFAPARFP| PATFP. . .[QVARN|PLMEQ .|QVDQQPQRPYS .|sHSP[.[AE|. [
D.melanogaster |ME H. S|P|¥|QVAI TATDLHHEDTI|IQAAQSLDCLEKTI|N|S I FE| IINNRVIKRAQAKIDALVGSKRAIQIFAPARF | PATEP. . .[QVARNPLMEQ .QVDQLPQGTYS .|SHSA[.[AD|.|]
D.simulans ME| H. S|P|¥|QVAT TATDLHHEDTI|IQAAQSLDCLHKTI|N|S I FE| IINNRVIKRAQAKIDALVGSKRAIQIFAPARF | pATEP . . .[oVARNPLMEQ . PVEQKPOGSYS .|SHSF|. AR [H
D.pseudoobscura |MD TNTY[LQ|. S|A[¥[H[VAIVP TDLHHEATI|IKAAQSLDCLHKTIN[S I FE IINRRVIRIRAQAKIDALVGSKRAIQIFAPARFF| AlsTE[P. . .QVAGK|.|LMEE . NHENAHCRQQE .[TASV|.[aD|. .
C.elegans oo Y] (MYEVPLIPRDAGREETI|FRINOSLOKLLRVS|DE I F[D[R|. IDRRTEVLEKKLESLQESDKVITFTLPROLF| T|S L F|R IN I|D T|E[H F|P[G|S EE L|PA[F RRADDHVLR[P CE B|. [T D|F[T]
c.briggsae e .|| -[M¥[H[VPLVPRDAGREETMFRIDOSLTKLMQVS[DDVEN k] IN[QRT|ETLERKLOKLQESDNIITFLLPROLE| I|sLFR VN VD S|GloMAKIS ED L|PAIF QRADDH I LR|P CE B. [L D|FT|
Entamoebal e Mjcs|.|S|T PLVYADNKEIEQQORMIES INQINV I S|QN IN|N|S|.|INNQ T T|L V[K|Q[R|I|E|S|L/Q[O R T|T|K IONKLKEITGSPKAITVFTPNKSF[. T|P I JkLLEePQIoIovKoNTRS|. . .. .| .
Entamoeba82? L .|.......Lll Ll N A N A . . - .
consensus>50 vpligpdlrreeai.qiadalqylqkvs.dif.r.isqrve . .pr..igs.....khrp.1ld.e
consensus>80 eii.i...l....y.v..ii.d...ee.i....d.1q.1. ... . dif. . i.ir.... ... .Q.d..r....g.kie...g8k.adl.VE. .. .YP. @@ttt Fi it aaaaiaaaaa...p..d..
Change F v R G s P a
180 199 2 219 229 239 249 260 279 280 299
Human LLLFNTTENLY|....[KKYV|..[FLDPLAGAY|. .[TK| TG . . AE|. . [EEKLF|.[DAPLSI|. SKRE|.QLEQQVPENYFY .[VPDLGQVPEIDYV] PGIANDLMYS|.EDLGPGIAPSA.[FG.T.TPELPTFHTE|. VAE. P
Chimp LLFNTTENLY|. . . .[KKYV|. .[FLDPLAGAV|. .|1[K] LG . .alg. . JEEXLEF|.DAPLSI|. SKRE|.|QLE|[QQVRPENYFY|. . .[VPDLGQVPEIDY| PGIANDLMYS|.ADLGPGIAPS[A.|[RG.T.|IPELE|T[FHITE|. VAE. P
Macaque Jkxyv|. [FLDPLAGAY|. .|TK LG . . AlE. . TEEKLEF|.]D JoLE[QOVPENYFY|. . .[VPDLGQVPEIDY| PGIANDLMYS|.ADLGPGIAPSA.|[AG. T .|l PELP|T|FHITE[. VAE. P
Cow .. ..[KKYV..[FLDPLAGAV|. .|TK| . . aE. . EEKLF[.|D OLER|QVRPENYFY|. . .[VPDLGQVPDIDY| PGVADDLMYS|.[ADLGPGIAPS|A.[BG.A.|IPELP|T[FHITE|. VA[Q. P
Dog KKYV|. .[FLDPLAGAV|. .|T[K| LG . . alE. . TEEKLE|.]D ElQO[VP[ENYFY|. . .[VPDLGQVPEIDY, PGIADDLMYS|.[ADLGPGIAPSA.[AG.T. T[T E|. VAR T
Rat Jkxyv]. [FLDPLAGAY|. .|TK LG . . 7. . .[EEXKLE.]D QF[V .[ENYFY[. . .[VPGLGQVPEIDY| PGVADDLMYS|.[ADLGPGIAPS|A.|[HG.A. IalF T E[. VAE. P
Mouse . .|[kKYV|. .[FLDPLAGAV|. .|T[K| e. . TE. . . EEKLF[. RlQRPENYFY|. . .[VPDLGQVPEIDV| PGVADDLMYS|.ADLGPGIAPS[A.[HG.A. A[F[H[TE|. VA[E[. P
Opossum . Niaks L. .TE. . TE . KLE|. QlVAENYFY[. . .[VPDLGQVPEIDY| PGIADDLMYS| a.pe.T. TIFN[TE|. LA P
Chicken . || LE. . TE. . EEKLE|. RIQVAENYFY[. . .[VPDLGQVPEIDY| PGIAADLMYS|. a.|pssa. T|F|s|T E|. sv[E[. P
Xenopus . -|Tr LE. .GlE[. . DEEKLF|. RIQTAENYFY[. .. VPDLGQVPEIDVRYSERPPELGVADDLMY §| sla . [Feve T|F|T|{T E[D I T|E[. N
Fugu C -|T[¥] JE. . T[E. . KEEKPF|. RIQTAESYFY[. . .[VPDLGQVPEID VT VD@ PGIADDLSYN.[ADLGPG G .|[PITHN . S|F|.[TE[. . .|5]. s
Zebrafish . . |7y LE. . TE. . KEDKPF|. KIQTAENYFY[. . .[VPDLGOVPEIVVjES YD @PGIADDLMYS|.[ADLGPGFAPS|V.[PASNS S|Fle|rD|. HDJE|. S
Dictyostelium .. TLDNLSGGD|GG|ED F|G . . D|OLSKKKRLG|. RENVK.IGY|. . .[EPGTFEIPVYNFIIS IpNY MeNVAENITWA.[AE. SQSIAPS|Q.[KA . || |- . .. ¥
Anopheles .| GQD . WKRPV[RK|S|S Gc. . I[R|. . .[EEKVL[. KK|s ..oDIFY|. . .[TPSLNDAPKLD VT DIDPGIVSNINYV.[GN. STLIAPS|L.[QLAGT si|.|. & . .jplLT
D.yakuba Ne . LNAWKRSLP P|QN| lAlsQSARILTAEKQLA|. AlT|PAlGDLRY|. . .[NPAAMAAPAIDVEILDRAEDMP GIANDLQYER[VEEKTPIAPS|O.|QF . G DLGLE|. EQE[TT
D.melanogaster . g| . LNAWKRSL|PP[QN] lAlsQsTOILTGEKQLA|. A/T|PAlGDLRY|. . .NPAALAAPAIDVELDIMEDMPGIANDLQYER[VEEQTPIAPS|Q.[QF . GD DLGLE|. EQp|T T
D.simulans VPSLMRFNTNEFAY|. . .G| . LNAWKRSL[P POIS IAls QS TIQL T VDK QL Al IAlT|PAlGDLRY|. . .NPAALAAPAIDVELDREEP@PGIANDLQYEPVEEQTPIAPS|Q.[QF . GD DLGLE|. EQVTT
D.pseudoobscura VPSLMRFNTNEFAY...GDD..|..|. LNAWKRSL|P PQR] lplsQ . AKITTENLLA. lAlT|PAlGDLRY|. . NPAALAAPAIDVEILDREDMP GIANDLQYEP[VEENTPIAPS|Q.|OF . GE GILE[VE|. EQE[TT
C.elegans IAELFYAGTSIPAFEGVSIGDFSKKALDADDDGGTS[RS DEL . 2/0/LRLHE QL L{E| DINHPLAFRINFNEKKKKTAKMVEMED SPAN@KGHARDFTLRDPEIDEDRLLD|IL{FADDQ[I PEASE[R|. EADAP
C.briggsae IAELFYAGTSIPAY[EGVGGDFLQRHLDSDDGTS|TRRS| -|E[EA . I|QSRLHEQLLE DINHP[LAFRM. . .[EQSD. TKPLVEMENSPEN@KGHAQDFTLRDLGIDEDLLPD|L.|.[TEDI[VVEIS|ET|. PE[. . .|.|. P
Entamoebal0 . .[NCDNTKK.LES[IS N. . .[E.TKEEQ. .|. Tpp .|. GFGY|. . .[RPTLDKLPELSLISNIKISNTIAE . LSFRGSSPLLSIAPSV . |.[....[. .DLPPD[|.|. .|. . .]plLD
S DR [ R A R MPELTLENTRENSNVAE . LSFRGTSPLFSIAPSV.[.|. . . bl Lo
consensus>50 fldplagav..t.th..l....e. enyfy...vpdlgqvpeidvPsyLPdLpgiaddimys.adlgpgiaps..p....ipelp.f. ..e
consensus>80 v..ll.fnt.e..y.....v-22..1duutuueataataanaan.€.uu@uuaanannaBaiaanaaaaliiia..y.a..P.....p.id.P..LPdL.giaddl.y...d....iaP8... .....elp....e...6
Change H s T T
330 340 3s0 370 380 390 100 410 0
Human P|. JE7 STAAPVGQGERQD.DSSSSAS[FS R| -[§- ¢ | GIGKAKLRSVKER. . .. ... KLEK. .. ..... KKOKEQEQ.[VIRMA. . .[T]SQGGDLMS DHJF N KHAVHME]
Chimp pel. .. .|LE| STARPVGQGARQD.DSSSSAS[ES . PIR| -Js]- ¢ W GIGKAKLRSVKER|. . ..... KLEK........ KKQKEQEQ|.[V[R[A|. . .|T|SQGGDLMS DRF N K@VIME]
Macaque PE....[LP. . JSTARPVGQGIGRQD .NSSS.AS[PSS|. VOGAPK| NENe | G [kkQkEQEQ.VR[|. . .[1sQecDLMs D F N kPVME
Cow pel....[PE| PPQAPPGQPAKGD . DSGG . AS|PSAPVOGAP|K] .ls|- s by G KKQKEQEQ.[V[RA|. . .|T|SQIGGDLMS DEAF N KjAAM
Dog pe. .. .|[PP. .fJOAIASPGQGARED.SSGS . VS[PSATIQGA || -s|- s T (< KKOKEQEQ|.[V[RA|. . .|T|sQ[cGDLMS DF N KAV
Rat PQ. ... [PPMSEDVVITVTGKVAREE . DSGSGEAHSA[SVQGAPK| .Is|- s| | GIGKAKLRSVKER|. . .. KLEK........KKQKEQEQ.[VR[|. . .|TsoccDLMsDRFNKY|
Mouse PQl. .. .|[PPMFfDMATAAGQVAREE . DSSSSMAHTAISVOGA PIK| .lsl. s T GIGKAKLRSVKER[. ...... KLEK........ KKOKEQEQ|. [V[R[al. . .|T|SQ[cGDLMS DEF N KAy
Opossum pE[....[PP[. .MLPQLTSAQPASVD.SSS. . Vs[plS.|. VHVP P[] -ls]- s T GIGKAKLRSVKER[. ...... KLEK........ KKOKEQEQ|.[V[Ra|. . .|r|sQ[cGDLMS DEF N KA
Chicken Pel....ILPlQ.[JTAP|SEPARTASED . SSKT. . V[PJAAIS VQGA P[K| sl s GIGKANLRSVKER[. ...... KLEK........ KKQKEQEQ|.|V[R[A|. . .|T|cQIcGDLMS DI N K@V
Xenopus PE....AP. .|JPPPLSIPAPAIKKG.GSDP. .GDQGRVQGAPK| .|s|- Njer s GIGKANLRNVKEK. ... KLEK........KKMKEQEQ.[V|G[|. . .|[r|cGlccDLM s Dr NkMAMRAKG I SGKVPAAGE
Fugu TAG. . AL PPPPPPPPPPPPV.EVAQ.APS|SGPVSGAPDT| -ls|-p E v AKLRNMKER. . ..... KMEK. .. ..... KKQKEOQEOQ[A[GV]. . .[alSS|cGDFMS DMF N KHAME|
Zebrafish PPGTS AP PPEPPPPMT[ADNT . DASS PAR[ETGITVKGAB|S| sl N E GIGKANLRNVKER[. ...... KMEK|. .. ..... KKOKEQEQ|.[V|alal. . .|T|VS|cGDLMS DE¥F N KiHAMER|
Dictyostelium ppl....[pp[. [P PR[VSAPPRFNPP . SVNSNND[DDDDDDDDN[G -l ¢ D HKNRLKKADVGGD|. ......NGDG........EDNKPPP.|.|V.[.|...|spclcccLMGDR@F K KMAILR
Anopheles pel....|.7[. .[JPPPlOPVVETATAP . ATSK. . .[P[EAPKOKEP|. alG|. | | ANLRE.SDR....... R.EG........ GGGRDG. .|.[aals|. . .|s|cE[PKSLIDDHN KMOME
D.yakub: pel. .. .[PPl PPAQTMGIB|SPPPFPTKGAVKPLS[PSISTRL E|. D] E GVHGGRLRSPAAAL ...... PLDV. .. ..... [VDNTRSK.|.|.[alg]. . . pRATGDLMADMHN KAML R
D.melanogaster [PP|....|PP PPAQTSAIPSPPPFPTKGAVKPELSPSLATP|L| E|. D] E GVHGGRLRSPAAAL ... ... PLDV|. ....... IVDNSRSK.|.|.[alG]. . . GAV/[TGDLMADEHN KHML R
D.simulans . ...[pp P.AQTNAIP[SPPPFPTKGAVKPLS[PSLATRIL| E|. D] E GVHGGRLRSPAAA[ ...... PLDV|. ....... [VDNSRSK.|.|.[alg. . .|GAA/TGDLMADEHN KFAML &
D.pseudoobscura [PP|....[PP|. .PTPION. . VVITHSPLPTRGPIKPLS[PSRETP[L al. D E GALGGRLHSAAAAl ...... PLDV|. ....... VDTTRSK.|.|.[alg. . .[T|salrGDLMADMHN KALLR
C.elegans pel. 11SPeja . [JPPEPPPPPRRPPP. . ... ... loTlp. . sas|s) D|. | D GAGNAKLSRIAEK. . PKRKGKFDGILESSALLIGASETPRN|SAP[APDGEGGIGGD LIS ARS KAMDAR
C.briggsae ps|. 1GSpep [P PPPPPPPRRPPPPSAT. . . .[BQT[PTOSTAlS D|. GG R S[D| GASNAKLSKMTDRQTPKRKGRFDGILESSALG|SEASLARN|.[AP|S|. . .|S]AGIGGDLMSAMSKAMDRAR
Entamoebal0 P | - PPPQITTSI|QQPP.QIVPPPR[S|TIPNTPQPK| folfelel 5| . .KKLKKVETVDK. ...... SSPRV....... GNNSDPK.|.[KS[T|. . .|S|TGGNDLMEAMML KAKTM
Entamoeba827 e .. .5 .BrresTasvvappp 5. .PPTAIPK lsls gl (e G . KKLKKVQLEEG|. . ... .. TSGN........ wsopePK.|.[KpL|. . .[TeeNDLMEARML kKT MAAA .. .|.Yypa
consensus>50 PP----DPP--PPPP------a.- pvagap.evv ..gra. gigkaklrsvker.......klek........kkqkeqeq.v.a...t..ggdlmsdLEnkL.mrRkgisgkgp. .. .
consensus>80 PPevveiPevPoreennnnnnns P C T .. L§..TR.8GG e leetenneeeeaenee®eaanneaaaanaeaeaaneeeeeaees.gdlm.dL .kKL.MrRK.i8G. . ....
*  x *k * * *  * *
Change P G L] M v Q0

140 150
RBELQEKLKYFPVC|.[VSTKPE|P. . . .[EDD GILF. SNT]. s[5
RALOEXLKYFPVC|.[VST[KPGP. .. .[EDD[. G 2. SN T|. s|s
RALOEKLKYFPVC|. Ep. . . .[gDD. GILB[. s[N 1. s|s
RALOEKLKFFPVC|.[V EP....[EDE 3G[L B[ SN 1. s|s
WALOEKLKYFPVC. | Elp....[EDE. GlL7[. SN 1. s|s
RALOEKLKYFPVC [Elp . . . .[EDE[. Gl B[ siN 1. s|s
RALOEKLKYFPVC]. Ep....[EDE. GL B[ s|N 1]. s|s
RALOEKLKYFPVC|. olp. .. .[EDE[. G[L B[. S|V I|. Njs
K¥LOEKLKYFPVC Ho. .. .[EDD|. SlLe|. R I|. s|s
QA VOEKLKYFPVC. o . . . .[EES] S|Le|. RN I|. NS
KALODKLVYYPVC]. Ks....[EDE 3s|L 5. RN I). s|s
K|xQQEKLMYLPVC| Rls....EDE. S|Le|. R Y|. NS
YLDVNDLVFIEKS|. K. ... . EVE|. Rlz7[. A0 1. Ps
H[SLOEXIQFYHVK|.|SPRIES[E[RIFPFESAP S|LQlGRIGL|G PIF
QRDDADI . FFHVR|.DDR[EQJE|S PLVAERK|V S|L e[V GG V|. R[S
KPDDADI.FFHVR|.GDREQE|SPLVAERK|T Il RS
KPDDADI.FFHVR|.GDRIEQ[E|SPLVAERKT S| R[S
.DDS.I.SFHVR|.[AEQEH[EAPLVADRKM GlL BL T|G V. K|S
YELNKPDKFFLTS|QVLKEY[EQK . GWER Y|K| E[LS|. .[RS|PEH
YELKKTDKFYLTS|QVMR|E YE[HK . KW|E K F|K| E[L B|L C[R D|D Fj
QLNONKI.LVSLS[K[YSINNPLI. .. [QKES Ve Tle]. os
.algeklkyfpve. ..ede.ae..eglg
R S c.e........glg.lp...di..
309 319 329
LKADLQD|G V| 2. . .[B. . ... PPP|. PPPRPRP|- - - - APEVLASA
LKAPD|LOD[GV| Bl. . .5 ... 2 P p| epeiPlde|. . . . AP[EVLASA
LKS[D|LRD|GV| 1 N 1 PP P pppEleEP. . . APEVLASA
FKPD|LE DG V| R[...[|.....[pPE|...PrPEPREl. . . . AlPAVLMSV
F K P[D|L[E D|G V| Bl. . .B[. ... 133 pepidelp|. . . . APAVLYSA
FQP[E[R[E DG A Bl. . B .. PP P pppeElP. . PRPAPRTAVVSA
LQPE[LENEV| PP PP P pppElPEP. . PPAPTALVST
FKP[ELDDDY| Bl. . .p[. ... P P p| pPPPEdP|. . P APEVSVSA
SQAPD|LEDPG[LL .[p[. . .[7|. . . .. 33 pppPlEp|. . V. MpETTVERP
SITDRQDIGR| Bl. . 7. PP P pprEeEP. . P.PPEPSALS
SLP(G.[SQ|. - IN. . .[v[.....[ppp[...|[pPPRPIP|. . . .E[PV.ATAA
sGs|eplsolFK[LIEA[R|. . .[7|. . . .. 2 P p| P PePRdP|. . . . EP[THVPVE
s..||-msIpMePppl. . .[Q. . . .. PTN e pRleflel. . . . P[P0 . SANA
SATIDVRDHHSKEK. . .[K[. ....[VGE|. .. /TerlrpRIP. ... .|p|.. ...
VOAlI|aRRITHI[PGPARKK|SLGQC|P S PVMAR P PRPRIR. . . . Bp[. . . .. P
VOAlI|aROTHII[PGIE[VRRK|SVGQC|p S BV T AR P PEIPRE|. . . . BB[. . . .. P
VQA[T|AROITHT|PGPILRRKISVGQCPS PIVTAR P PRFPREP|. . - . B[P . . . . P
VQA[LARQTHV[PVIP|. DKKTVRRSVGSVPV[STPEIPHP. .. . PPl . ... P
7. ||| T|F Z||p Blp|. o] T...PVEITEI
T. ||| T VP V|v]. P VVMV[PAAIT. I
NDS[p[DED|T E[SNT[E|. . PidslLsTsQpls. sSFN
EEDDEASIFE[T PRls|. . ... WTSTVVA
L1, PPDP.v-voDuvnnnn
e eiieiiiiiiii.e...PPPPPP.....DP.....
v
140 460
GAT| s PPQ .. .AEEDEDDMES
cAF[AR s POl . [ . .AEEDEDDJE[S
.. .[caFp| s PPol. . .o .. .AEEDEDDfJE(S
G2l s PlPQ|. . .[oPP. . . .GEEDEDDpIES
A F[al s plPol. . .oPP. . . .GEEDEDD[ES
GAF|s s| PPQ|. . .[oPA. . . . GDEDEDDpIES
.leaFs] s pPpol. . .JoPA. . . . GDEDEEDES
-lear;al s MLO[. . .[oPP. . . .G[EEDEDEWIE|S
cAFAR s pPol. . .JoPP. . . .GEEDEDD[ES
ASGDGP[T. . .[GAFAR T PPPH[. . .JoaS . . . .GDGDEDDYFS
G Fal Iv] lajeH|. . .|.|sT....Tp.D.DDER
GAF[AR v| Alpol. . .Jojsa. .. .AD.DEDDER
S ls T ppQ|. . .|DIGE . . . . SPTDSSERE
.. vIjp] L Al KILAADASA . . . SESNEEDE.
. .[pLMo V| Q[P RIKG S[o|SSDEAHS[EDDEDGIN|.
. .[pLMo v| Q[PRIKGS[KISSDE . HS[EDDEDGRIN|.
.|pLM0o| v O[PRIKG S|0|SSGEEHS[EDDEDGRN|.
.|PLMH| Iv] E[SG|KS Plo|SSEEEHS[EEDVDART|.
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Supplementary Figure S4. Multiple sequence alignment of WASH orthologs. Conserved do-
mains are named above the alignment, using same colors as in Figures 2 and 3A. Boxed rest
dues in red letters are conserved in >50% of sequences, and the >50% consensus indicated at
the bottom. Amino acids showing conservation across >80% of the sequences are also shown
at the bottom. Amino acids showing 100% conservation are noted against red background.In
the consensus sequences,!islorV;SisLor M; % is F orY,and # is any of NDQEBZ. Asterisks
mark conserved residues important for function in known WASP-family members.The line
“Change” gives the residues changed by non-synonymous SNPs detected in our survey of
human WASH paralogs; underlined changes are non-conservative.



