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Supplementary figure 2. Disorder prediction in subunits of the murine WASH complex.
Disorder probability was calculated using the IUPred server (http://iupred.enzim.hu/).
Disorder probability is color-coded with hot colors representing the highest probability.
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Homo_sapiens clviclsplcE T vD TEEHKEEESDEDFAHHEDNEN]. . ... ... QH T|T QM|SP)E|EfADID D G Cp)LjdA DEEI4EE B
Xenopus_tropicalis GfJVDNpEIGE|T IDSEDR{KDDEVCLYIYLAYENCS[TNSQ. . . . . . AHH[S T|L|SPJE[DIADN . G SpLjdG DE|DI4EE E
Danio_rerio ME 1icls¥PE VL E S DVI{DGDIH TDQD . . DY[DQDEEVQGNFKKKP S I|A S|Y[NPADENDD Sp)1§5c GEIDESDE D
279 289 299 309 319 329 339
Mus_musculus DIEDIFESAKSK. . RP TSI KD IsNQRKEGCQT. . . . . DGKPOKTNVKEKKERRTPADDEERIL
Homo_sapiens DIEDIJHENT[RIPKRS[RIP TERF:N3:4¥-¥.8:84 <|G|D AMGR|VD|E|E P|T|TL P SGEA KPR KT|L/KE[KKER[R|T PSDDE[EPN L
Xenopus_tropicalis ..... IAEDNK|T T K TR|T KERF:$:33#$.8:8340/SD I[PRT|QE|SDQ|S]. . . . . CGHT[LAV|L|CG|T|IQP I|S|PYDEPY|[ERDF
Danio_rerio = ..... 10D LRKD TGP . R Nd3 VN $dKIG[E TIQN|K|P EADR|S|SL S SG P S T T|S KIK|S|K T|KIN V P[K|P Q VE D D|QI)JE M
349 359 369 379 389 399 409
Mus_musculus PEE T TEEED FEEEE S REEAFEINE P RIERES . DLEFKEAPRARPRIQAPVSEELPP[S|JPKPGKKIPAGAV
Homo_sapiens APRAKIL Tp¥AD FEpdalels GleledBa¥ Glel K [hBzbb] Bl E SDLJYTEAISQDRQAGAS[VKEE|SS S|S|. KPGKKIPAGAV
Xenopus_tropicalis |gKiRAKIL TpRaD FERBaElS KXl B Glel K[ MolsI DI DIE . VCJ3SDVITFTEN[L[VMP|LSNKFQH|S|. . . . oo v v
Danio_rerio REDATM EpFaE v ERRlel G KlelehBFelCle] ke Bpsl D EG . DLIYS EAPKNVPVEKEKTVAQPAEPHKTKKI PTGAV
419 429 439 449 459 469
Mus_musculus SVL L[gH p DVISES|T[S|A P[S|L KE LIQK HGOF TP GK S|SHL P T PAGHEBBE DN DND EDDNN[FFM P S S[S|K P[S]. . KTD
Homo_sapiens S|V|F L{eJD T DV|Fle]A|A[S|V P|S|L KE PIQK P E[QJJ T|PR[K S|P YG P P P TGi#3sIo¥slDGDDDDD . . .|FIISAPH[SKP|S|. . KTR
Xenopus_tropicalis D|I|I I[GEN|V|I[elS|.|S|T LIAIEKDKN|KS T|T)T|QD[VAIPKPPPSS SpBableDGA . . . . . . . LIdG S SN|SINH[T|TNK PG
Danio_rerio sliFelens . [Lnfes/aAND s[ElS PKS|SIDSRISIAIL PKAISTG . . . GG EDDDD. . . . . FlISGKT|QSKISITPGQD
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Homo_sapiens ] KP....... S SE|[TK|T QG E EpEIE| . D|ILI]S|Ol.|[SASINLKGA
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Homo_sapiens IPRG.PIAQWADGAI|SIENGHRPQL. .RAA. .SGEDSTEEALAARAAAPWEGGPV.PGVD|TSPFAKSLGH|SR
Xenopus_tropicalis ........... DSGV|SIHTSHTIAATTPELAQLNSHQQFDSTV|SNMKIQSL|SENDVQSRVN|TK|. .[VT|TKPL|T/P
Danio_rerio VQKNEPAMAASLPPFNIIVSVIRIP . . . . . .. ... oot SALITIIPVISAPAPAKSPDEA|. .[VRIPKRF[LIE
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Mus_musculus NE2APIEDEGE TEPK . . . SRGSQSVEGAGVMA . . GEPP[SHSSGGRKEKSLAFPDLSECG[S|S TEPIRF0 S VI4P[R|
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Xenopus_tropicalis S[VKMPKGAS|LV|D. . . N|E/PSDPLIIRV S|K|S QEEKIV|D 4T V|QP[K|E|T|K|S|K|A|S NESAERID I|F AT E|V V|KiAV KK T[K|EEK
Danio_rerio S[VOKAKHMPIFLIDEGGED|SDEPTIYGAGK|S .SLES,NEthﬁIS VIKISDERyOIE V. . . . [KEPIYKAQKNPEYE
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Supplementary figure 3. Alignment of VPEF orthologs.
Sequences were aligned using MUSCLE (http://www.drive5.com/muscle/), and the alignment

was rendered using ESPript (http://espript.ibcp.fr/ESPript/ESPript/).



60

Mus_musculus ... .. MAVDTLSPDWDFDRVDDGSQKIHAEVQLKNYGRFLEEYTSQLRR|IEDALDDLIGDVWDFNLDPIA
Homo_sapiens ... .. MAVETLSPDWEFDRVDDGSQKIHAEVQLKNYGKFLEEYTSQLRR|IEDALDDSIGDVWDFNLDPIA
Xenopus_tropicalis = ........ DSIIGDVWDFSLDPIA
Danio_rerio .. ... MAVDSLSPDWEFDRFDDGSQKIHTEVQVKNYERFLEEY|IAQLQGIIE DSIIGDVWDFTLDPIT
Drosophila melanogaster . ... .. ... ... ... ... ... DSMA . .. ..... P..
Caenorhabditis _elegans  ............... INKIC. ... ... FA
Capitella sp ...... ESIGDSWDLTLDPIS
Lottia gigantea . ....... DSIIGDAWDMSLDPIA
Monosiga _brevicollis .. ... ... e DAIGDGWDLNLDPIA
Dictyostelium discoideum MATSYSANNGQNEEYTFDAFEDGSSKLVGEQQLTKLNQFAVDYRAQQIWK|IE ETLNEVWDINIDPVS
70 100
Mus_musculus LKLLPY IAAL|CCIE[I[K] E
Homo_sapiens LKLLPY, IAAL|CCIE| I|K| E
Xenopus_tropicalis LKLVPY IAAL|C C|E|T|K]| E
Danio_rerio LKLLPY IAAL(CCIE[VIK E
Drosophila_melanogaster . .DRSF| IAN LICNJ|Q|C|R] .
Caenorhabditis_elegans FADEAE G KV|Y QIE|SR| Y
Capitella_ sp LQVLPY IA A L|C T|E[L|D| E
Lottia gigantea LOMLPY, S AL|CC|EM]S] E
Monosiga_brevicollis LDTTPH] VA LICN|EM|Q E
Dictyostelium discoideum IYNKPH S S IICN[QTR] E
110 120 130 140 150 160
Mus_musculus TKEFYNGLILIFIYG. . . . .. .. .. EGRTD|s[SMV . [EED CcQ I QMGR|F[VIS[FLQE[L|S CFVTR|CYEVVMN[V]T HOLAAIL
Homo_sapiens TKFYNGLILIFIYG. . . . ... ... EG[A|TDA|SMV . |[E[]DCQIQMGIR|F|I|S|FLIQE[LISCF|VTR|CYE[VVMN[V[VHQLAAL
Xenopus_tropicalis TKEYNGLLFYG. . ... ... .. EG[AAE[SIS|IV . |[E[(DSQIQMGIR/F|I|S|FLIQELSCF|VTR|CYE[VVMN[VVHQLAG|L
Danio_rerio TKEYNGLLYYG. . ... ... .. EG|V|SD|T|S|VV . |E[§ESQIQMGR|F|V|S|F LIQE|LS CF|VSRICFE[VV[VNMVHQLAAL
Drosophila_melanogaster KRFQLA|F|LIF|ISDFRLDDTLPPHTH|T|S|E|G|SIAGLIE[SL . VRMS|S|SMD[F FICQ[VY FLILNRMIV|ILQNLWR|IQ IAA|.
Caenorhabditis_elegans KNIRNMYLIFILT. . . ... ... ... E[E[S|LIMDTPD[EH . . . RINN|LIVIA|FI|GNMYNC|LLKLRSDALT|LICERIRQT
Capitella_sp INKFYPALLIFIYG. . . ... .... EGIE|I|E|IGIE|[SP . |D[RAQI QMGRMMP|F LIQE|LS CF|VIRCYD[VVRHVILHQLSAL
Lottia gigantea TKEFYNALLFYG. .. ....... EGIE/PEE|GLE . |E[EAQVQMGRM|I|P|LF|IQE|LSCF|VSRSYD[VIRN|I|CQQLSAL
Monosiga brevicollis EELYAPLHIYG.......... EGMHD|G|QAEQ|E[¢/DAQL CFAKIM|L|IP[VLIQHLIATF|T SR|VVQ|VV|KNVVQ|Q FAMM
Dictyostelium discoideum [SKFY|SPLTVIFG.......... EI|TIGEIS|S|. . . |[E[DVQIEVGKL|ILPFMIDLSAFVNRCYSLIRN|IISQFASIT
170 180 190 [ 210 220 230
Mus_musculus YISNKIGPKIIET[TGVHFQTMYEHTGELLTVLLTLDEIVDNHVT[LKDHWTMY KRILLK|SV . HHNPSK[FIGIQ
Homo_sapiens YISNKIAPKIIET|T|IGVHFQTMYEH|LGELLTV|ILLTLDEIIIIDNHITLKDHWTMYKRLLKISV.HHNPSK[FIGIQ
Xenopus_tropicalis YTSNRNEPKIIET|T|IGVHFLTMYEH|LGELLTV|ILLTMDEIIIENHATLKDHWTMYKRLLKISV.HHNPGK|FIGIQ
Danio_rerio YNSSKGATKIIES|T|IGIVHF|IQT|VYEH|LGELLVV|ILITLDE|IMENHATLKEHWKMYKR|LILK|SV . HHNPAK|FIATI P
Drosophila_melanogaster ..... SVSVPMDINEVHIFAVFDAMSELLEHIVVFENE|L.ANQSK|I|STMWAL|Y KKWLMNLSNSQSAN|LELN
Caenorhabditis_ elegans ....KTSHFFPLHKSIASF|IQR|VWKH|I|AIEIMYQFAAVDH|LAA|LYPDLGIKFCD|FQKR .. .KHFELD|FITPA
Capitella_sp YSNGKSSPIVMDV|SINVHF|QS|VYEH|LGEILTV|LITLDE|I|IDNQNMLKEHWTLIY KRMLKSV . KHNPQR|FINI P
Lottia gigantea HNSYKSGPKLIDV|TIDIVHF|TPVYSHMADLLGV|ILITLDS|IIIISNQSFIRDHWML|Y KRM[VKISV . RHDPGK|F[NV P
Monosiga_brevicollis YTS.KISAQTIDPR|GVHLHT|VFRN|LGNLLMCMATLDEILFIQNAILARHKDHYKLMLKHI . KSHSEQF|QTT
Dictyostelium discoideum YQSQKNIHTQF . FKNVHLIQAVYYSMIDIFSVLINLDS[IIT|QNTALDSSWGR[YLRMVKSV.KQEPNK[Y|SVS
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Homo_sapiens . .[EEKL FIL|LIK| . |ILE[GQLLDGMIFQACIIEQQFDSLNGGVSV|SKNSTF AHS|IR[SIFANVIEAKLG
Xenopus_tropicalis . .|[EDKLj| LILILK . |[LE[SQLLDGMLFQGC|VEQQ|F[DSLNGGVSV|SK|N|IGTF AHN|IR|T IF|S|NV|E[VIKILG
Danio_rerio . .|JEEKL| LII|FK . [LE[GQLLDSMIFQAC|VEQR|FIDNPGENVSV|SK|N|SAF AYN|IR|TIFANV|ESIKILG
Drosophila melanogaster GL|ISTS L L|I|TKD|F FRILLDNLM. . . EILKKQ|F|. . . . GLNSV|S|P|I|TQH|S .. ./IRRQL|LDVDANPS
Caenorhabditis_elegans . .|JOQRKA| RIAIQEDIAQISM|II LKG| . .NC|FRT|L|Y[ES . . SGGDMDN|N|LNF| KEA|IGDLL[T|SWE| . KT S
Capitella_sp . .DEKL LILM|T|. |LE[GQLLDGFIFQNCVEQI[FDQ. .GQMLV|TIKN|SLF ALNI|IR[SYL|S|QL[EPR|LG
Lottia gigantea . .[EEKL L|LM|S|.|LE[GK[ILLDGMIYQNC|VEQIQFDS . . NTINC|SKNPNL AIN|IKDILVELEGR|IG
Monosiga_ brevicollis . .REQL FILIK|I|.|[LEG .[LODGMLFQRC|VDQ|C|F[DD . . DTVMV|S|P|N|T I L|Q LEL|ILRLNTAALEARVG
Dictyostelium discoideum GE[EDKI LILLIS . [LKGQLLEGFIFQSCIIQQE[FDFP .GV IDVKGNKVLK QYN[VKVLW|SMF|GTKIIM
310 320 340 350 360 370
Mus musculus EPS[EIDQRDKYV[GI|CGLFV .[VDKKFY[KSTL KKV AT T[T W F[EDNEL|I HKMPARAAK
Homo_sapiens EPS|EIDQRDKYVIGIICGILFVL .| IDKK|FYKSL KKV P|A|IL|T|L WF[PDN}ILIIQK|I[PAAAK
Xenopus_tropicalis EASEIDQRIERYV|GL|ICGLFVI .[VDKK|FY|K S L KKV PAIL|T|L WYADHYLIIQK[VIPAAAK
Danio_rerio EPSEIDQRDKYT|IGV|ICGLF VI .[VDKK|[IYKSL KKV P|AV|T|L WF|PDTJYLIINK[VIPAAAK
Drosophila_melanogaster INE LIKN|YEDPKHI|IIRLT|TFVYV| IME G K|L VIKN V| IARHK|Q[V|P|L W S|P|S GjgIL|S LHAIKT LMK
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Capitella_ sp ETNEVINHRHSLV|IGT|IIALYVI IDKK|IFKQF] KK I P|G[V|W|L WY|PN E}YLIF QK|LIPHMAK
Lottia gigantea EINN|EIDHR|YKFVIGV|ICGLYIL IVDKKLFKQL KK I P|C|VH|T WF[PICQII|QSR|LPNID|Q
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Homo_sapiens LILDRK|. . SLQAIKIHRDTFLQQKAQSLT|KIDV|QS|Y Y|V|F M| I....... LISKEQRMDKFAED|L|T
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Danio_rerio LIMDKK|. . SLQISIIRSSRDVFLQQKAQTLMKDM|QS|YY|IL|F M| I....... LISKEPKPDKLSED|L|S
Drosophila_melanogaster SISARS|. . QDG|QIGPKVHSTV|LEKFRLSDQIR|TCR QL G|V|Q| S Voo oL.. FD[. . ... VGVFGH[L|K
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Lottia gigantea LILDRK. .AQLAVQTQQTTWLQQKTQLLT|RD IQV|YS|T|Q M| N....... LIA|. . . RGGTLMED|LN
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Dictyostelium discoideum I[VG|ST|..FNH]M..EIRRDY|LRINVDKEF S|GRV[KS|YY[LQ M S, .. QM. . .RGGTLWDV[SL
440 450 460 470 490
Mus_musculus NR|ICN[VFIQGFLY[A|YS|I S|T|I I KT|TMN|LIYMSMQ PMTKT] L I ELLESA I EHM[FY H(T
Homo_sapiens NR|CN|VFIQGIFLYA|YS|I S|T|I I KT|TMN|LIYMSMQ K|PMT[KT L IVELLJSA I EHM|F|Y] H|T
Xenopus_tropicalis NR|CN|VFVQG|FLYACG|L S|N|T I KT|TMN|LIYMSMQ K|PMT[KT L IVELLJSA I E|H T|F|H]| H(T
Danio_rerio NRICN|IIFVQGILYAY S|I S|T|T I KT|TMNMYMSMQR|PMT|KT L IVE L LESA V E|H T|F|H]| H|T
Drosophila melanogaster TIFILQIL I LNGHS Y|AD Q|VN|LIL AVA|L|INRHVA[LMT|PMTRN]| I{vv| LQOYLI4V I QKT|F|E S|L
Caenorhabditis_elegans LIKICIRILET|I. .|T|RD|LY|LIL I RSK|R|GIEDHF[NR I|E|I|D|RN]| Y[A T IETVESR LE|L F[V|L L|
Capitella sp HR|CLILFIQGLLYA[YN|LQH|LLKT|VMN|LHIDLRKPMTRT LIAL IAELLJSA I EHT|F|H H|T
Lottia_gigantea NRAV|ILFIQGLLYACN|L SH|L I R T|V|MNI|LHVA|LQ K|PMT|KT) L|S L I\VEL LA I E[H T|F|H| H|T
Monosiga brevicollis A[Q[SN[F L LQG|L L FIA[Y Q[T RH|L L T T|F|L{V|L/HA E|L Q V|K|LIN|S 2| R|E V| AELLJ4A I QQT|Y|H Q|S|
Dictyostelium discoideum S|KVG|QI IQGVQL[S|YH|I SH|LLKTM[IGLHMH[L T A|P|LK[S SD[VIRIK L IAEMLJES I EIN T|F|H MM
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v 1T Vg P T L NF[V E|H S[T S|C[KEK LIN[K KN . . [FTOPIEFAMEVAY THKLLDQ Flo
v I|T VP T L N|F|[V E[H S|T S|C|KIE[K LN|[K K|N| .. FTDeFAMEVAY IMKILLDQ Flo
v I|T VigPH T L N|F|V E|H S|T N|C|K|E[K LiN|K K|N] .. JFTDYeF AMEVAY IMKILLDQ Flo
v M|T Vg P T v N|F|V E|H S|T S|C|K|E[K LiN|K KN] .[FTDpYelF AM[EvVA Y IKILLDQ Flo
Y LT ThgAM T MN|Y|T DY RV K|QIK|L[K I|Y|K KD . LFEREFA Tl VY IMNMLNQ slo
HG|T TgAM T L S|H|T N|Y MM A[H|EN|R V|K|K T|Y[A|L KHN KD L V[V TDpYe|F A Al VA F LIAH[T FDG F|.
F V[T LA T LN|Y[V E|Y M|T AlS|K|E[K LIN|K K|N . FTDEVAME I AY IMKILLDQ Flo
FV|I L P T L N|F|V E[H S|T S|C|K|E|K MN[R K|N .. JFTDpYeF sMlevAY IMKILLDQ Flo
v MM Vig P T v N|Y[V E[HM|T S|AKD[R T|T|K KN .. .FTDOpYelFAMle T AY IKILLDQ Flo
v 1|1 VigARdA S NY|T DIHM|I N|S|K|D|K L|FK KISKA I GAEALLF TDYEFA T[en A Y THK|LLDQ F|D
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SVREKYIKEIRAV....AKQQONVQSTSQDEKLLOQTMNLTQKRLEVYL . . . .\ oo, QEFE[M
SVREKYLKEIRAV....AKQQNVQSASQDEKLLQTMNLTQKRLDVYL . . . vt v v e eenn. QlE F|E[L|
SVREKYVKEKRAV....SKQONVQSNNODEKLLOTMNLTOKRLDIYL + v v v v v e e e e e et OIE FIE(L|
AVREKYVKEMNAV. ...VKEQNVQSTSQDEKLMQTMNLTQKRLDVYL . . o\ v vv e e en ... QlE F|E[L|
TITQHLNAERSKVRDILAGQQRTAPEQLDEKLHQTVAITERHVNAYE . . . .o oot v e e e .. HE Y|N|L,
................................................................. D|S Y|AM
SVKEKYLKEKNQL. ...VSQAN. .SGKVDEKLKQTMTLTLKRLDMY Q. o o o v v e e e e K[E F|D|L|
SVREKYYHDKNQ. . . . . VSQQA..AGRVDEKLQQTMSLTLKRIDLYMQIMVSKVQYFSKELLNLGR|EFD[L|
ACRAHYQGEKSRV....VESKR..TQRDDGKLQEAMSLSLKRVERYQ M
RIQLKCETDQKRM. ...LAEANAKGIKEDQN. .. .. HLAIKKIQNFQ L

1130 1140 1150 1160 1170

Supplementary figure 4. Alignment of KIAA1033 orthologs.
Sequences were aligned using MUSCLE (http://www.drive5.com/muscle/), and the alignment
was rendered using ESPript (http://espript.ibcp.fr/ESPript/ESPript/).
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Dictyostelium discoideum DTMIR .p4QQA[LDKTKL|LYPIF|IDV|L HCKIT S MNKSLLNDIES
1000 1010 1020 1030 1040 1050 1060
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Homo_sapiens HYQDP .[SLPYPKEDNT|LLY .[EITAYLEAAGIHNJLNKIYITTKRLPYFPIVNFLFLIAQLPKLQYNKNLG
Xenopus_tropicalis HYQDP.|SLPCPREDNT|LLY .[EITAYLEAAGTHNJHLNKIYITTKQLSFFPIVNFLFLVAQLPKLQYNKNLG
Danio_rerio HYQDP .[SLPYPKEDNT|LLY .[EITAYLEAAGIHNJLNKIYITTKRLPYFPIVNFLFLIAQLPKLQYNKSQG
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Capitella_sp HYQDP .|SLPYPSDENP|LMF .[EMTSYLESS|GLINNZF|SKIYVTTKKMLYFSICCFLFVISQLPKLSYVKSVG
Lottia gigantea HYQDP.[TQPYPKEENPLMY .[ELTAYLESS|GFHNJELDKIYITTMRVPFFPLFNYFLVLSQLPKLVYNKSVS
Monosiga_brevicollis HYRDP.|SKPFPGGDTL|LLP .[ELSAYSEAV|GVADFLIQKIYVTTTKLDEIASLLFFFSLSQLQRFSFARQLG
Dictyostelium discoideum HFQRPD|SNPYPSDDNTLLF.DLAQYLDTAGCINDFTKIYITTSPLEQFPCLLFLFVLSQVSKFQFNSKLN




1079 1089 109(? 1109 1119 1129
Mus_musculus .MV|CRKPADPVDWPP . . LVLIELLTLLKGFHSRYTEQFLALIG|QF|IR|SITMEQC. .. ... TSIQKMPEMPADA

Homo_sapiens MV|ICRKPTDPVDWPP . . LVLELLTLLKGFHSRYTEQFLALIG|QF|ICIS|ITIVEQC. . . ... TSIQKIPEIPADV
Xenopus_tropicalis .MT|CRIKPADPIDWVP. . LVLELLTLLKEFHSRYTEQFLALIG|QF|IR|SSILEQS. ..... TSQKIPEMPADV

Danio_rerio .MA|CRIKPADALDWAP . . LIVLELLTLLKEFHSRYTEQF LALIG|QFIR|SIMEQC. .. ... TSQKIPDMPSDV
Drosophila melanogaster CILL|P[K[SAKDNIDNVP. . FIVELVTILQEFHKNFKML[Y I|[SYMSIQY[V[V|ITIV[SEA . . . . ... OLLDKEILGPEV
Caenorhabditis_elegans CILLIP[K|. IGDPYFIVCPKQLEV[EIRFVLR[®]. . . . .. SRLLIPYFLPIIREQLP. . ... ... QS|ISRPKKRVSDV
Capitella sp E|LLIPRIKASDHLDMAS . . FVVEAI TLMKFHSDNTDLF I[EY LAQY[VRISHME[. . . .. ... SSIQKPTELSGDV
Lottia gigantea SILVISKIKPQEHLPDAPS . . FITI[EVILTLLKEFHADNTNF|FLAFLGQYIR|SICVEAM. . . ... SS|ISKSPELSQDV
Monosiga_brevicollis TILV|SIRIKQGDDVDIGTV . . FIIAELITLLREFHVSHQLS|IFQGMFAQHVRAQIIQT. . .. ... IVDPKSPTLSADA
Dictyostelium discoideum VMS|SKKQKNSYDWTP. .F[II[CITILOFHSLHTQKEFLAFVGQY|IKSHINIALANPKENNKDDADYPEDV
1130 1140 1150
Mus_musculus VGAMLFWEDYVRYTKLPRRVAEAHVPNFIFDEFRTVL . . . .
Homo_sapiens VIGAMLFMEDYVRYTKLPRRVAEAHVPNFIFDEFRTVL. .. .
Xenopus_tropicalis VIGAMFAEDYVHFAKLPRRVVEAHVPNFIFDEFRTIQ. .. .
Danio_rerio VIGAMFAEDYVRYTKLPRKVAEAHVPSFIFDEFRTVL. . . .
Drosophila melanogaster VITAMHFMLAFIRIARLPLGVLEQRIPNIILSEYEYLSTLLK
Caenorhabditis_elegans DRFMIRHMIISNL . . . . . ot i ittt it et et ittt et e et
Capitella_ sp VTCHIFMEEFVQFSGISRKIVEAHIPTYILDEFKAQAPQ. .
Lottia gigantea LNV LFEDYIFYNRLPRKSVESFIPSYIFDEFRSQYA. . .
Monosiga_brevicollis INSHMVFMEEMAQYCKTSRATLMTNLPPYIVDEFRRQTQ. . .
Dictyostelium discoideum IGLMRFMEDFCKYSHTSRKIVEGYVPPYIFDYYNN. ... ..

Supplementary figure 5. Alignment of Strumpellin orthologs.
Sequences were aligned using MUSCLE (http://www.drive5.com/muscle/), and the alignment
was rendered using ESPript (http://espript.ibcp.fr/ESPript/ESPript/).
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1 1o 20 30 40 50 60 79
MTPVKTQCSLAGQLFANPLI|QPD[L|RREEA I|QR VAP AMQ YQN([T S|GD T F|SR T SRR VIE L[S|RR QL QA[T|SERV S
MTPVRMQHSLAGQTHANPIL I|Q PD|L|R[R E EA VIQIQMAD AMO YPQ KV S|G|D T F|SR T S|Q[R VIE Q|S|R S QIV QA|T|GE[K VS
.. .MPQONRSMESQAF{S|LPL I|L PD|LR[R E EA I[HIQ I|T|D T HIAQ T|V S|ND T F|S[R T LIQ|R VIE T|N|R G Q|L QR|I|NGR L S
MVRMTQKRYLEGQVS|V[PL T|Q PD|LR[R E E A V[H|Q I|T|D AQ Y EM|T S|T|D T F|T|R V S|E|S V|E KINR AH|L Q|S[V|TD|R T K
. .MEESPYLHSP.p{Q[V|A|T IATD[L|HHED T I|I|QAlAIQ SpD CpliH K|T I|N|S T F|E[R I D|A[R L|A RN|G S K|V E[D[T[NN[R VK
............. MpqHV[P|L T|PRDAIGIR EE T I|F|R T|N|Q SPQ KL R|V S|D|E T F|D[R V E[H|R I|TR|T|HGK|A E|A|TIDRRTE
.. ..MKINDMSDKP}{NVAMV|PPD|LR[REET IK|Q I|C|DAMG YPD QT T|LD T F|A[R V S|Q[R T|T D|N|H S R|L KIA[VIND[R T N
......... MSNQ IMNVIQIT I|P PD|LRIR E E T I|L{Q I|AID SPAD YD KIV AIN|D T F|K|R T T|A|K V|G DIN|T S R|L QK|[VIN D[R VR
............ C Vp4H[V|P[V V[P AH|LR[E E E S L/Q[OML(D AAE Y#S AT VIDD T F|G[K T T|T|S VIN ANK E R|L VIAVNN[R T N
......... MTTQINQVIPVVISNGLIRETES I|L|0 I|viD SHE KME K[V FIN[DM Y|S|T I S|A[R VIS H[EIK SR|I DIN[VIAN[R LN
89 99 109 119 129 139
LAQAKI|EKIKGSKKAIKV|[FSSEKYPA|. PEHLQEYG[STF|TGALD. . . . PGLQRRPRYR[TQSKH. .[RPLDE[R|
LAQAKIEKIKGS[KKATKV|FSSAKYPA|. PERLQEYG|STF[TGAQD. .. . PGLQRRSRHR|IQSKH. .[RPLDE|R
LAQAKI[ERLKGIKKAIKVFSSAKYPA|. PEHLQEYS|SVFAGAED. . . .GWLAKKLRHK|IQSKH. .[RPLDE|Q
LAQARV|QK I KGS[KKATKV|FSSAKYPA|. PEKLQDYS|STFTGAVD. . .. PASQKRPRIKVQSK|L. .[RPLDDK
RAQAKIDALVGSKRAIQIFAPARFPA|. SDVLAPLPATFPQVAANPLMEQQVDQLPQG|TYSSH. .|[SAADQK|
VLEK[KLE[SLQES|D[KVITFTLPRQLPKLPEEPPTST|SLFRINIDTEHFPGSEELPAFRRADDHVLRPCEP|T
LAAAKIDISLKGKSKATKV|FSS[AKYPA|. DADGIPFMSVY[QDVDEK. . . LKKVQHSSYKLRSKH. .[S[TVDD|T
LAEAKVNKLTGSNKATKVHASAKYPI|. AETLEEYT|STF|GKGAN. . . . LREPKHPHYR|LQSKH. .[QNVDD[R
TANAKVIQKIVGTRRATTV|[FCS|AKYVA|. DDKLDYPQRALFQESHLG. . . PGFVE. . . HS|TESR|I . .[PKPED|V|
NAQHKVNQIVCGSKIQAITVIFSSAKYPA. DKKWGDYV[PIY|[SGKHKL. . .P. FKPSHYHG|LNSED . .|S|PIKKR|
149 159 179 189
ALQEK[]. . . . KY[F[P[[CVNT[K]S . . . . EPEDEAE[E .N[T|S[STSSELLFNHET. . . .@ANLY]
ALQEK|L|. . . . KY[F|P[V|CV S T[K|P .EPEDDAE[E CN|I|S|SVSSHMLLENRT|. . . . JANL[Y|
AVQEK|L|. . . . KY[F|P[V|CVNT[R|G .QDEESAE[E . N[T|S|SVS SHLLENRT. . . . JNLY|
AQOQEKIL|. . . . MY[L|P|V|C VN T[KK .RSEDETEE| CNVN|SVS SHLLENRT. . . .JANLY|
PDDAD|I. . . . . F|F|H[VIR GDR[E/Q .ESPLVAERKITNRTA[GILPAGGVRISVP SIAMR FNENN|. . . . JAFAlY|
DFTYE[L[NKPDKF|F|ILIT[SQVLIKE . . . . YEQKGWE[RYKKRLLG[EMRIE|L SR . S|P|E[H T AEMF Y AGRS|T PAFIG VS
VCQEKL|. . . . QF[V|N[VQLKA[KR . . SEKQKENDG[E| . N[T|P|SVS SHLLFNpES|. . . . joNPv|
VFRDK[L|. . . . QY[Y|NVHLNV|KK . . RARDGNN I E[E| . GLP|s VS SMLLEFNRS|. . . . AN P[]
VDRDR[I|. . . . YN|F|K|S[NTIR[KRERGADPVDEEHE| QLIS VS GML LFNRA|. . . . JHAN P[]
PEDSYL/DVNDLV[FIEKSIDIT. . . . SKEVEVKE . QI/Pls VS NBAL LENEYQ|. . . . pEN P[]
199 20(? 23(?
KKYV]. . ... F[L|ID P[] . A[GAV TK T/H TM[T] OLER[QAPEN[Y]. . . F[Y]
KKYV|. . ... F|LD P|L|. A|GIA[V T K T|H VML OLEQQVPEN[Y|. . . F[y|
KKYV. . ... F|LD P|L|. A|G[V[V TR T|N P AL QLER|QTAEN[Y|. . . F[Y|
KKYV. . ... F|L{D P|L|. AlGIA[V T K T{H T TL| QLER|QTAEN[Y|. . . F|Y
GEDLNAWKR S|L|{P PIQNARR[VAS QS TQL TKLA[T|PAGDIL|. . . R|Y
GpFg[. . . KKA|LDADDD[GGTSRSGRT|T SLDDNHPLA[FRINF[N
KKYV. . ... MLDP|L|. . |GV[V TKVIRKG|L DMER|QP TDNIF|. . . F|Y|
KKYV. . ... MLDP|L|. . [GV[VTKTRS T|L, EMLQ[LKTES|Y|. . . 8|y
KKYT. . ... L|VIDP[L|. R|G|T|V TR T|RDD|V| HYVS[A[EGEN[Y|. . . K|Y
KKYS|....NTLDN[LSGEDEGEDDY T SRIDRAENVK]I|. . .Gy
249 289 299
VD[]V P E 1D PEMEAFHTE. . VREP. . ... ...
vipD|LiGlo VP E I]D PEMITFHTIE. . VREP. . . ... ..
V[PD[LGloVPE I[D PEBITFITED. ITEN. . . .....
V[PD[LGlo VP E I[D PEJBISFGTD|. .HDES. . ... ...
NPARLAAPAID PEIDLGLEEQDIIV. . ... ...
E|KIK[KIK|T A KM V[E DIJADDQI[PEAISEP. . ... ...
IPGILIGIE VP E I|V| PDIRIMLVP[E[VNDVIP. . ... ...
M[PD|I|G[E VP E T|A| PEBISILP[EP.DRIP. . ... ...
K|PlGMGAVP T I|D DNIRIAFEARPAPRAAP . . ... ...
ElP|GITIFIE I PV YN TWAAE. . SQSTASOKAT. .|LNLIBJTYDN|SINSG|SAPVNQSSGGD
309 319 329 33(? 34(?
LQPELENE. .. .. VLLAAPPPEPH. . . PEPEP . . .[P|. . . .APTALVSTPQPPMF[FDMATAAGQVAREED
LKADLQDG. . ... VLTA..PPjdpjd. . . Pfdrjdrpl. . .|p|. .. .APEVLASA..SPLP[P[STAAPVGQGARQDD
SRTDSQDG. . ... RLLP.PPPjIP}]. . . Pfgrjdrp|. . .[P. .. . PPEPSVLSPPTSLAPPLPIPAPARVGSSD
SGSDSQF...... KLEAPPPPjIP}]. . . PfgrjdPE. . .[P. .. . THVPVPPPGTSAAPPPPPPPPPITADNTD
QATIAAQTHIPGPVRRKSVGQCHSIHVTAAPIIPE. . .|P. ... PPPPPPPPPPAQTSAIPSPPPFPTKGAVK
TEAEADAP. . ... TTFILPPPPIIMKL D)0 PAAT|PVEITEIPPIISPPAPPPPPPPPPPPPPPQTPSA
SGPADLGS. . ... SSAPPPPPIPdAGAP|IP|IP P|. . .[PlPADVPPPPPPPPPPANVPPPPPPPPPPASDSTP
SGPAELPGVVLDVSGGPPPPGJP)dPGPPiIrjdrp|. . .|S|. .. .GPPPPPPPPPAEAPPPPPPGPPP. .. ...
DQTVTQAAAPASAPTSSAPPPIPIdSGAAJJP)IPP. . .[P/PPAGGPPPPPPPPPAGAPPPPAPPPAATATP. .
NNVNNNNNNNNSNNSTGIMQP4OTNAP)IPIP P . . .[PlPQSANAPPPPPPPPVSAPPPPFNPPSVNSNNDDD
359 369 409
SSSSMAHTASVQGAPKE. . KLEKKK. . o vvv e
SSSSA..SPSVQGAPRE. . GGIGKAKMRSVKERKLEKKK. . . . ... ... ...
VGDP....GSLQGAPKE. . GGIGKAKMRNVKEKKLEKKK. . . .. ........
ASSPAPPTGTVKGAPSE. . GGIGKANMRNVKERKMEKKK. . . .. ........
PLSPSLATPLNMPQPPP GGVHGGRMRSPAARPLDVVD. . . ..ot oL ..
....... SSSVTFSPTK AKMSRIAEKPKRKGKFDGILESSALLGA

ISGK]
I SGK]|
I SGK]|
ISGK]|
ISGS
INGK]
ISGT]
ISGT]
MAGN]
IATT]

....GPG...

KGEISDAAP
GKPEKSEIS[SVTS
TKKDKDKPKPAAAAA[SAAPPVLEEAEE
KSTKKQSKSKKE

440

GPSTG. .[T|SEGP
.[AIGEGP
GPAAGEA[S|GDGP
GPAGQGD|S|SEAPA
QNPVEAT|AGNPL
v

EAQPP. ......
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450 460 470

Mus_musculus ... GGAFSRMSDSIPPLPPPQ. .. ... QPAGDEDEEDYIES
Homo sapiens = ... ..., GGAFARVSDSIPPLPPPQ. .. ... QPQAEEDEDDIES
Xenopus_tropicalis  .............. TGAFARISDTIPPLPPPD. .. ... QASGDGDEEDYES
Danio rerio ..., SSGSAFARMSDVIPPLPAPQ. ... .. QSAAD .DEDDIREA
Drosophila melanogaster . ................ MQQLSRVIPPPVQPRKGSKSSDEHSEDDEDG|N .
Caenorhabditis_elegans . ................. AKVSSTIPAPP............. NFDDEERD .
Capitella sp ... SNPMDRISAMIPPPPS. ....... RETSEAPDEDYIEE
Lottia gigantea = . ........... GGGSAMDKISSMIPAPPEPSE. .. .. DASAGGDDDDYD .
Monosiga brevicollis DEDDRPAPPPLKTGNSMMDNLAAMIPQLPPGS...... DDDGGDDGDDYID .
Dictyostelium discoideum . ........................... DTDDQ..... DGESDTDSSE|JE .

Supplementary figure 6. Alignment of WASH Orthologs.
Sequences were aligned using MUSCLE (http://www.drive5.com/muscle/), and the alignment
was rendered using ESPript (http://espript.ibcp.ft/ESPript/ESPript/).
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Supplementary figure 7. Alignment of CapZ a Orthologs.
Sequences were aligned using MUSCLE (http://www.drive5.com/muscle/), and the alignment
was rendered using ESPript (http://espript.ibcp.fr/ESPript/ESPript/).
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t 1o 20 30 40 50 60
.MADFEDRVSDE[EKVR I AAK[F I|THREECEHF N ENF) LLINNDNLLREGAAHRF AQFJNMD
.MADFDDRVSDE[EKVRIAAK|F I|THARLCHF N ENYF| LILLNNDNL LR E|GAAHAF A QMNMD
.MADYEDRVSDE[EKVRIAAK|F I|THARLGEF N ENYF| LILLNNDNL LR E|GAAHAF A QMNMD
.MADFEEQLSDD[EKVRIAAN|FV|IHARLCEF N ENYF| LILLNNDNLLR E|GAAHAF A QMNMG
.. .MEQTPITDAEKVRIVS|D|F I|LHAIRLCHEF N ENYF| E|LL|KND|T LL|IKD|GASHA F A QFN|KD
..... MSEISDA[EKVRIASDF IKHARICHF NEYF] M|L L|E N|D|D L L{K N|K C VN[A T A QpMN|V G
.MADSEGVLSDQEKGRIAS|D|F L|L HAIRLCGIAF N E\Y F| I|L I[NDDNF L{R QHAAA|A F A KFNMD|
MATEYDEPISDQERVKIAS|NF I|RHAERLGHEF NENYF) I|LLDDDNLL{K E[GAAG|A F A QpN|K D
.MADYDEDIPAD|EKVATIAS|D|F VMN[AIRICIAF N E\Y F| VL LN D|D|A L L|K E|G AA E|A F V N}4N|E E|

KFEEVINK|IIND|SiIGHILRENYY K| .[KN|T I LD TIENMNVQ
MEKEAT Y|K|L I|R E[SB3cid v N oYV D EEAIHEQLKLMHED
ELVOIATNFLLNAERECIF M ENYV] AL L/PSE[SLLINAISAGS|TFREMN|TS

0 89 9? 109 119 129
YDDQVLFHT|EHG . . DLGNSRF|L[]P SFKFDHLRKEASDP[QPEDVD . . GGL[KSWRE[S|CDS
YEDQVLMT[EHG . . DLGNS|R F|LjsJP SIFKFDHLRKEASDPIQPEEAD . . GGL[KSWR|E[S|CDS
YDDS[VLMT[EHG . . DLGNGR F|Vjs]P S[FKFDHLRKEASDPHPDDSD. . ASLKSWRD]AICDV
SEDQVLETIEHG . . DLGHG[R F|F}3P) SIFKFDHLRKEAS[EAQSYEGE . . AALR|PWR[DAIVDE
TDHNAIMSEHN . . DLGNGR F|Y[s|P AFKYDHLRKEASDYQDVEAD. . ATA[EPWRARLDL
VAKQTLE{T|IPYN. . DLGNG[R F[Y|)JE S[FKYDHVRKEAADLIQPHPAE . SGITEQWR|QALQT
NDKP[TIP{T[EHGMVEKGG S|Q F|L{s]P CIFKYDHLRKEAS|EPR[PMETD . . NVS|EPWRKALET
SEEQALPTIEHG . . DKGSG|Q F|LP TIFKYDHLRKEAKDF|QSGDVD . . QKA[EPWRARALET
.DSKVLBTIKHG . . RQSDG[R Y|I)JP VIFKFDHLRKEVS[DL[EAAAGA . . GAH[EELRRARVET
. .NS[VIBS|KY. . .NKEGA[KF|F)|P IFSVNHLERKGLDI|E[PYEFTHAKIEKGQLK[ELHD|
.DEK[VIP{SADN. . RLEGNR Y[Y8]Ql SIFTINYETMEAENV[EDYTEA . IKIPDEI[VKQIKK
.KGSRLMTKEG. . EI SNNEY|L{s]p VIITYDHIKQEVTIGERISASGEIEQDI|EQY[RARAFDE|

149 159 169 179 189

[V]s . NG[F|C[TVYJAKTIDGQQT[T I AlC WKFT[ITPP. . .SA

v|S . NG|F|C|TVYAKTIDGQQT|I IAlC WKFT|I[TPP...TA

Y|P . NG[V|C|[TVY|GKTIDGQQT|I IS|C WKFT[V[SQS . ..TA

Y|P . SGV|C|TVY|GKTIDGQKT|I IAIC WKFS[I[SQA. .. TA

VIR . HG[V|S|S VF|GKAQGNQIT|L T I|C WHVT[F[QAG . SGTA

VAKSG|T|GIVVFAR. . . . NGV|FTI|C WNVP[V[GDGKSGSQ

v|C . TGV|T|AVY|GSSADGFIT|LTAC WKVV[F[PES . GGTA

Y|L . YGAIS|SVY|GSYSGGNIT|LIAIC WSVT[F[PES . GGSA

YiH . TGT|T|SVY|. . . . DTDAG|IVV|C W. . T[V[SPD el

F|P . GDV|S|[FAV[YPVPEEISK[ISI|T YIYDLE..... TR|

Y|L . SD[V|IT|FGI|[IKKSDEVES[F T IV| CNYN[VISEK. . ...

Y|P . NGV|S]AVY|GTKVSEG I K| TV|C| WTCT|E[KPG . SGNV|

219 229 239 249 259 269
V[SHKD VIQD[S[VTVSNE . I QT TKIE F[TK[T I|E SEENEN QIR ISENYQTMSDT TIRJA LEFJ0) T
V|S|H|KID V|QD|S|L TVSNE . AQITAK[E F|I|K|T I[ENARNE[Y QTA I SENYQTMSD T Th@4A L3O8IV TII T4 T D
V|SIH[KIDV|QE|S|ILATI SGE . AQTAKEFVIK|T I[EQRAIRINE[Y QTA T SENYQTMS D T Tk A LES Oy TIITI4 T D
V|S|H|KIDV|QD|S|LVISTE . VQITAK[E FIVIE|T I[KN|ARINE[Y QTR T SENYQTMSD T ThR4A L3O8IV TII T4 T D
V|S|S|KIE CIRIE|S[VVV SNE . QQVAKEV|IR|L I[EDAIINE[Y QLA I SENYQTMSD T ThE4A MESIOMI T TIITI4T D
F|S|E|K|E P[V|LIKVNVSADFDK|[TAKE I|IHRA I|SEET I[YQNRVQENYANMS DT Ti@dA L0V TIIAKIM D
V|S|S|K|D I|K|E|SMKVTNA . ND|LARD V|L[R|F I|TD|SIAN T[Y QG[A T SENY T SMSE T Th4A L3 T p81, TIIT)4V D
V|S|S|K|D I|KID|T[VNISTE . QQITAK|S L|V|N|T I|S ARG E[Y QKA LSENYQTMSD T ThE4A LESIOMIV TII T4 T D
R|S|S[KIE I|T|D|T|I KVDDA . TS[AAKALF|K|T VILARANEYQTATSENYNTMSE T Th@4A LRI IR T ThISIqV D
olsieKiDINQIS|. . .. .. INVDDV[VIC|T IRD|IJYTN[F ENDLDLSFFDLNEKQ}@#4A L3R B3V TIISI4T N
DASRPI[SAMT. . ... .. VE[ET S|K L|Y|E[V LA QN G|T QQ|S FNVELS S LN D K K|S E LIS 0p8av TIIOI4 T N
N|TVITIQKIQT|TIS PSADA . QS|[TAVINAFIKA TG KABRLNLHTALDNNY STMGD T ThdA LRI IR T NRITIST N
289

S. .[VKIGKE
S. .[YKIIGKE
S. .[YKIGKE
S. .[YKIGKE
S. .[VS|IGKE
T..[YRIIGQE
G..[YS|IGSE
ISCGYKIGGE
S. .[YKIGKE
GS .|[YRLGKN]|
G..|[IR[....
N. .|[FKIANE[LN]
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1 10 20 30 40 50

Mus_musculus QQLDCAMPQQIEKSDLIDLVSCEDSVQKIARDKV.VG

Homo_sapiens QQ L D|C|ApRsRAN 388 P2 O/Q|I E KIN#A S|D(L I D LV SPAC|E DpfE S VisJOfBAK T ARDK|V|. VG

Xenopus_tropicalis QQLD|C|AERAM 3 IA PO Q|T E KIWASD(L I D LV SIAC|E Dpfe] S Vil Op@AK I ARD|K|V|. VG|

Danio_rerio QQ L D|C|AIRAM 3 3A PiZ O Q|T E KIWASD(L I D LIV S C|E Dpffgs] S ViSO K T ARD|K|V|. VG

Drosophila melanogaster IMQMDI|C[ApAsRAM):B:IAPIZO(Q(T E KIWEAT|D|L I D LIAMIDIAC|E D] S VOp#AK T AKDK[E|. HG

Caenorhabditis_elegans QQ L D|C|ARAM:3: 38 P O H|C D KW T/D(L I D LiCpd HIf VD Dpfa ] T Ti)JOPBAK I AADR|E|. T G|

Capitella sp QQLD|CIAIRRANM R BA PO Q|T E KINASD(L I D LIVid D C|E Dpffge] S ViSO B3AK T ARD|E|E| . AG

Lottia_gigantea R QL D|CIAIAM S IAPIZ0Q(I E KINAS|D(L I D L| Vi AMC|E DpffR S Vsl OjBAK T ARDK[T|. VG

Monosiga brevicollis QQLD|CIARAM S BAPIJO KT E EWMAT|IGL I D L|Vi3 SPC|E Dpffe]S TIsJOpBAK R A TD|P|E| . S G|R|HpN@# L{eds] Y g

Saccharomyces_cerevisiae IAQF DA|AASIAL 3 FANIAT|TL Q ENEANIN|L I E LIQpINIAAIQ D] S Vsl Vidf S T Q KD|S|AID S N|R|Ep@f Cleds] Yiip:

Schizosaccharomyces_ pombe INS EDAARAT 3 BANZ KD(I S KINEAD|T|I L S VIAJEIDIAAID ViR S VislOp@AK VN T C|S[E|. S G[N|Qpaf L [e3s] Fjp:d

Dictyostelium discoideum KQL S|C|ChigaRfV):3:39 Pz S|Q|T E DINFAAIG|L LD LIV DR T|E DEfpigs] S Tis)OpBAK VA Y DIA|V]. S KIKIDp@# L[e§e) Vgl

70 80 90 100 110 120

Mus_musculus D[€ID SR SP WS NS |5 P )=, LEDGAMP 33| IAFDQPNRD LM4F)felel VIERAMAT 00T . Df. . . . .

Homo_sapiens D[€/D SR SP WS NINY D] P )= L EDG|AM|[P S|A| IAFDQPMRD LNqF)felel VERARAT 00T . Df. . . . .

Xenopus_tropicalis D[e]D SPR S PW S NI Y 5] P = 3NNN L EDG|AM[P S|A| IAFDQNR D LqF)elel VERRAA4TIWIL . D|. . . . .

Danio_rerio D[€]D SMR S P WS NINY ) P )=, IDDGAMIP S|A IAFDQPNRD LMqF)fefel VERAAAT 0T . Df. . . . .

Drosophila melanogaster D(e]D SPR S P W S NS Y N4 P | SN, L EDG|QM|P S|E IAF D QMR EMpAY fefel VIERARAT BT . D|. . . . .

Caenorhabditis_elegans D[€]D SPR S P W S NIK Y 5] P | =N, LEDG|QL|P SIE IAFE SMR D LpFfeJel VERAA4EIRI L DN|. . . . .

Capitella sp D[€]D SR SP WS NINY B P )= LDDG|A I[P S|A| IAFD QPR E Mp4F)fefel T SEAAAT 00T . Df. . . . .

Lottia gigantea D[e]D SPR S P W S NS Y 5] P | =N, L EDG|AM|P S|D IAF D QPR E MPAF ) fefe VEERRAAT T . Df. . . . .

Monosiga brevicollis D[€]D SR S P W S N[6]Y 4 P ). IMDDG[VV|P S|P IAFDSPRD LY el ARRRAA4T W T EE . . . . .

Saccharomyces_cerevisiae 1] T ol F I ERATERN T4 Y3 E L S PKD|L QD S|P F|P S[A| S ED VMR D L4 Yifele T ERERAAYLEPD LNEEDFNG

Schizosaccharomyces pombe |GIE]YERAVEINKNDIIP . . . . . LEDG|LV|S T|D [ATRVMLD LY )fele] VERRAAYLIINO . D|. . . . .

Dictyostelium discoideum DIAD SPR S P W S N Y|5] P ) =, L SGA|CY[P S|S IFETNLNLMFIRelel VEREAS4CIENL . D. . . . .

130 140 150 160 170 180

Mus_musculus HGFRGVIMIREZAGDIGSKK . . . I1KGCEPEEERM Y E vV QE[KS|s GRITRA . T

Homo_sapiens HGFEN\GV I TESWAIGD|GISKIK . . . IKGCI Ik pR:q4V E V QIE|K S|S G|R|T|A| . T

Xenopus_tropicalis HG|FE\GVIMIISYAGDGISKIK . . . IKGClkER:AYV E V Q|E[K S[S G|R|T(A| . T

Danio_rerio HGFEA\GV I IESWAIGD|GISKIK . . . IKGC| o k:pR: a4V E V QE|K S|S G|R|T|A| . T

Drosophila melanogaster HGFE\AV I TESYAGD(GISKIM . . . IRGCLUERS:A%V E V QE[K T|T G|R[T|A| . T

Caenorhabditis_elegans GGFEA\GI VA ISYEGDGAKN . . . ITGC|ekEe: 0T E I TERA|. .|RIQA|. v

Capitella sp HGIFEAGVIMAIESSAGD|GISKIK . . . IKGCsk:p®: 44T EVQE|KA|. . [RAS|. T

Lottia gigantea HGFENGV I TESIAGD|GISKIK . . . IKGCsk:p®:a4 T £V QE|K S|S GIK[S|A|. T

Monosiga brevicollis DGFENGVVIA TSN I|GD|GISKIK . . . IKGC| ok p®: M9 F O V L(E|K SN G|R|N|A| . L

Saccharomyces_cerevisiae HD|FENG V VA FE@4N|Q|S|D[H SN T|S P|S S|P|D|S| H

Schizosaccharomyces pombe DS|YE\GA VIATEGHA(S|T|S|N S|S P|T T|E T|N|V[Y|. A

Dictyostelium discoideum DN|FENA V VIAMESHTIQDIQIS KIKKGQ PMR G TpsER9:QYV E V K|IL|G KIKDIK] . |A] . K
190 200 210 220 230 240

Mus_musculus MNGSMEKDETVSDCgP ....... HIANIEGRLVIADMIINKIIJS TLNE Ip@IGES§KD IVN|IGILRSLD . A

Homo_sapiens IMNAGle SR IME KDET|VISDC|S|IP. . . .. .. HIANIEGRLVIIDMIANKIIIAS TLNE INS3GHEEYKD I VN|GILRSVIQ . T

Xenopus_tropicalis IMNAGe]SifERIME KD ET[VISDS|SIP . . . .. .. HIANIEGRLVIADMIINKIIJAS TLNE IN@3GEEYKD IVN|IGILRSVIQ . S

Danio_rerio IMNGle SR IIME KDET|VISES|S|IP. . . . ... HIANIEGRLVIFEMIINKIIIAS TLNE INSIGEEYKD IVN|GILRSV|Q . P

Drosophila melanogaster IMNAG[e]SIfERAO]OIEQDAN[VISES|SIP . . . . . .. HIANIEGKMVIHEMINKIIINTLNE Ip@3GEQ KD IVNGILRST|Q . S

Caenorhabditis_elegans IMNAG[e/SifuRO]HIEMDAP|IINDQNT . . . .. .. HLARNMERMIIAD QIS KMIJL TINE Ip@IGIS§ K KVMSDILRS TIE . K

Capitella sp IMNAGlelS)fug:¥e]SISTDRP|TIPEMQS . . . . ... HIVRNIEOLIIHEMIYNMMIAS TLNE INS3GESYRDVVNDILRMLM . S

Lottia gigantea IMNAG[e]SifuRqe]VIESDAS|VISEA|ISIP . . . . ... HIVRNI[EGKMVIAEMIINKININTVLNE INS3GEQdKD IVN|SILRSFIN . T

Monosiga brevicollis MQOIAGLESIEREAEQDCT|VDDNNP . . . . ... HIANIEGRMIIYDMIIN QMIASVLNQ INS3GEEYKD IVNDILRSVIK. S

Saccharomyces_cerevisiae MM S[eN g6l T|E KD|IAIDMS|RIPLDVIFTSHVAWNLEESLIPYD IS OMIENL LE TV ER®SRD I FHQITKNAATIA

Schizosaccharomyces pombe |[LNPAS[E/HIMSHTISORLPAADDDT. . . .. .. ETIANVEEKLVIHEMIITRMIANFLOD VF@IGEEYKD I IN|QITRSIQ . P

Dictyostelium discoideum VNAA[e] SipRIeIDEKEYTFINEVDT . . . . ... HCVRTEKMVINDMIYS KILIOTLE T INSFCHEEYKEVVN|TILRNAT . G

250 260 270

Mus_musculus IPDNHKFKQLORE[LS[QVI|T[QRQVYIQPDN

Homo_sapiens FIADKSKQEA[LKND[LVIEALK[RIK . . . . . QQcC

Xenopus_tropicalis FIADKSKQEA[LKND[LVEALKRIK. . . . . QQsS

Danio_rerio LIADKTKQEALKND|LI[QALIS[OQR . . . . KQQS

Drosophila melanogaster LADQRQQAAMKOQD|LIAAATI|LRRNVK. PESN

Caenorhabditis_elegans QISIELEKQDE|IVRE|LINNAMANR . . . . .. GN

Capitella sp QISDQSKQKDLRAEMEISALIKISR . . . . QKLN

Lottia_gigantea LIEEKKKGAALQKD|LIVIAALAKR. . . . SQAQ

Monosiga brevicollis LIKIEAQSHMQMQKID|I|ARAAL|T|LIR . .NKKN

Saccharomyces_cerevisiae SISIAEEANKDRAQAENVIRGLQSL . . . . .. ..

Schizosaccharomyces_pombe V|SDAQPNDSALRS[VILINDLS|T|. . . . ... ..

Dictyostelium discoideum N[SELEKRKN[LSNQ[IGSAIGNR. ... ... G

Supplementary figure 8. Alignment of CapZ p Orthologs.
Sequences were aligned using MUSCLE (http://www.drive5.com/muscle/), and the alignment
was rendered using ESPript (http://espript.ibcp.ft/ESPript/ESPript/).
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Mus_musculus
Homo_sapiens
Xenopus_tropicalis
Danio_rerio

Drosophila melanogaster
Caenorhabditis_elegans
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Lottia_gigantea
Monosiga brevicollis

Mus_musculus
Homo_sapiens
Xenopus_tropicalis
Danio_rerio
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Lottia_gigantea
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Mus_musculus
Homo_sapiens
Xenopus_tropicalis
Danio_rerio

Drosophila melanogaster
Caenorhabditis_elegans
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Lottia_gigantea
Monosiga brevicollis

Mus_musculus
Homo_sapiens
Xenopus_tropicalis
Danio_rerio

Drosophila melanogaster
Caenorhabditis_elegans
Capitella sp

Lottia gigantea
Monosiga_brevicollis

1 1
MD E|D G|L|P|L M|

°
[Gls GI DL
MD E[D G|L|P|L M|G|S G|T D|L,
MDE[D G|L|P|I V|G|S G|T DL
MDA G|L|P|T V|G|S G[VD|L
. . MDA[T[A|A I|T|GN|[V D|K|
. . MNA[S|SR T|K[PA|T D|L
MDA G|L|P|T I|G|T G| DIF
MDA|DG|L|P|T VIG|P G|V D|Y|
MDR[D GIL[V|V LIG|D VA N|H
80
SIPGLEDVIVE. . . . ....
SIPGLDPDVTVE. . ... ...
SIPCLEDVKVE. . ......
SIPGLEEVT. .........
SIPTEHHVA[. . .. ......
GMSLEDKIST. . ... .....
STPGLDNITVA. . .. ....
SIPGLENVTVE. . ......
SIEGLD

1

. .PSENVIL|
. .SAENIL|
EAKSENIT]
. .PAENIM
. .PESVGY]
. .EHTTTYV]
. .AETPTN|
. .DTTPKM

.PETPRM|

[EEEEER ===
o<

180

190

...SERAVEES|SDSDS. ..
...SEKTVEES|SDSES. ..
..... AEAEES|ISDSES. . .
KKRLEEQDDDS|S|IGSES . . .

.. .QTSRNYESIS|IGESTASFSD|SD
VDFSDDGDQSE|SDDDSTSDAF[SD
SDFSDN.DNDD|SDSDSVS .SF|S.

90

100

50 60 70

SAVICEEKLADLSLR|T QQ I|ET T|LN|I LD
STVICEEKLADLSLR|T QQ I|E[T T|LN|I LD
STVICEEKLISTVSLR[IQQI|E[TT|LISILE

ATVICEEKLISALSLR|IQQ I[ETT|LIN|I L E|
ALGICETKFVEMERQ|LQKT[EAAL|II|ILE!
GNKMEDILEKAEQS|LDTADRK[LRLME
SCVICEEKL|SDLSVK[IQRL|E[TSMS|ILE

SCVICDEKLENLAGK|IQRL[E[VSILITILE
SVAICEKKLHTVSDR|LAKL[EVTVA[LLE

110 120

..VSPLNVTAVTNGSHSETT...SEQTQQNSTQDSGAQESEA. .. ..
..VSPLNVTSVTNGAHPEAT...SEQPQQSSTQDSGLQESEV. .. ..
.. TQHVPQSNISNGHLPSQP...DAQSVIVSPQSDNNSISDGILQKE
..VEGVRAPAETNGPAADTSRATAPPAEASQQTQAAPQEPKTEA. . .

.. TEATEAPAISNQQRNEEA. .
... TATPSSAPEIDEIHE. .
ARTENATASSSALTAATA. .
..PSSTSTAAATPAPAKPVS. .

150

O V[ERF PV MA
0 V[eAy PV MA
0 v{edy PV M
0 V[eAy PV MA
O V[eAP|A p|a

K L{eA% P|V G|A
Q V[eAY P|V P|A
D M[eAY P|L, P|A

DDDSASEASDF|SDNEDEADDF[SD

1

Supplementary Figure 9. Alignment of CcdcS53 Orthologs.
Sequences were aligned using MUSCLE (http://www.drive5.com/muscle/), and the alignment
was rendered using ESPript (http://espript.ibcp.fr/ESPript/ESPript/).

.SMVDTTEPPTTENPTEPELP. ...
.SNPSSSQIVEETVEEKPE. .. ...
.PPPSVSNTSETSAPSQTNASNT. .
.NGPVSTSEPTIETPQEPV. .. ...
.NNAPVAPAPDAAPNAAPAAPEAE.

60 170

. [ELDIE|L L E[K[PIJAPVPNGE
. [¢LDIED|L L E[R[PIJAPVPDGE
. [¢LINIZD|L L E|T[PIJAPVPDGE

(€ LDJEN|L LD|TPIJAAVPDAS
(e LEMRILDTPRILILADGQ
[©VIDIES|T LKRGBIEPSRPQA

(¢ LIN)3D|L LD|T|PIJA[PAPSSS . .. .QNAQEDSD
(el FIN)4D(T I DIK|PpDIP[VADSGGGKVSANNQASD
TEJADIYS[I LENPBJAPVGNAG. . . . ... ... GA
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