Additional File 1.

Nuclear
localization signal

MH1 Domain

HS2 —-FTPPVVKRLLGWKKSAGGSGGAGGGEQNGQEEKWCEKAVKSLVKKLKKTGR-LDELEKAITTQNCNTKCVTIPSTCSEIWGLSTPNTIDQWDTTGLYS
XS2 —-FTPPVVKRLLGWKKSASGTTGAGGGEQNGQEEKWCEKAVKSLVKKLKKTGQ-LDELEKAITTQNCNTKCVTIPSTCSEIWGLSTPNTIDQWDTTGLYS
HS3 —-FTPPIVKRLLGWKK--~-- —---GEQNGQEEKWCEKAVKSLVKKLKKTGQ-LDELEKAITTQNVNTKCITIP

XS3 MSSILP- -FTPPIVKRLLGWKK- -GEQNGQEEKWCEKAVKSLVKKLKKSGQ-LDELEKALTTQSISTKCITIP

dSmad2 M---LP- -FTPQVVKRLLALKK- GNEDNSVEGKWSEKAVKNLVKKIKKNSQ-LEELERAISTQNCQTRCVTVP

NvS23 MTSLLP- —-FTPPVVKRLLGWKR~- GGDE---DDKWAEKAVKSLVKKLKKTGG-LEELEKAITNPGVATKCVTIP

HS9a MHSTTPIS--——=—=——= SLFSFTSPAVKRLLGWKQ- —-—GDE---EEKWAEKAVDSLVKKLKKKKGAMDELERALSCPGQPSKCVTIP

HS9b MHSTTPIS-====—==== SLFSFTSPAVKRLLGWKQ- —=—GDE---EEKWAEKAVDSLVKKLKKKKGAMDELERALSCPGQPSKCVTIP

XS8a MHASTPIS---—————--— SLFTFTSPAVKRLLGWKQ- —--GDE---EEKWAEKAVDSLVKKLKKKKGAMEELERALSCPGQPSKCVTIP

XS8b MHASTPIS———————-—-— SLFSFTSPAVKRLLGWKQ- —--GDE---EEKWAEKAVDSLVKKLKKKKGAMEELERALSCPGQPSKCVTIP

HS1 MNVT-————— SLFSFTSPAVKRLLGWKQ- —--GDE---EEKWAEKAVDALVKKLKKKKGAMEELEKALSCPGQPSNCVTIP

XS1 MNVT-————m SLFSFTSPAVKRLLGWKQ- —--GDE---EEKWAEKAVDALVKKLKKKKGAMEELEKALSCPGQPSNCVTIP

HS5 MTSMA-———————————— SLFSFTSPAVKRLLGWKQ- —--GDE---EEKWAEKAVDALVKKLKKKKGAMEELEKALSSPGQPSKCVTIP

dMAD MDTDDVESNTSSAMSTLGSLFSFTSPAVKKLLGWKQ- —-—GDE---EEKWAEKAVDSLVKKLKKRKGAIEELERALSCPGQPSKCVTIP

NvS1l5 MSSMA--———-———————- SLFSFTPPAVKRLLGWKQ-

HS2 FSEQTRSLDGRLQVSHRKGLPHVIYCRLWRWPDLHSHHELKAIENCEYAFNLKKDEVXVNPYXYQRVETPVLPPVLVPRHTEILTELPPLDDYTHSIPENTNF———
XS2 FSEQTRSLDGRLQVSHRKGLPHVIYSRLWRWPDLHSHHELKAVENCEYAFNLKKDEVCVNPYHYQRVETPVLPPVLVPRHTEILTELPPLDDYTHSIPENTNF--—
HS3
XS3
dSmad2 ----- RSKPAPAGEHLRKGLPHVIYCRLWRWPDLQSONELKPLDHCEYAFHLRKEEICINPYHYKKIELSILVPKSLPTPPDSIVDYP-LDNHTHQIPNNTDYNAAIIRSASLSPPQYME
NvS23 ———-- RSLDGRLQVSHRKGLPHVIYCRLWRWPDLQSHHELRPIEACEFAFSLKKEEVCVNPFHYQRVETPVLPPVLVPRQQSDVPHELPILPEYTR-PENVPF-—— - = m e e e e
HS9a RSLDGRLQVSHRKGLPHVIYCRVWRWPDLQSHHELKPLECCEFPFGSKQKEVCINPYHYRRVETPVLPPVLVPRHSEYNPQLSLLAKFRSASLHSEPLMPHNATYPDSFQQPPCS
HS9b RSLDGRLQVSHRKGLPHVIYCRVWRWPDLQSHHELKPLECCEFPFGSKQKEVCINPYHYRRVETPVLPPVLVPRHSEYNPQLSLLAKFRSASLHSEPLMPHNATYPDSFQQPPCS
XS8a RSLDGRLQVSHRKGLSHVIYCRVWRWPDLQSHHELKPMECCEFPFGSKQKDVCINPYHYRRVETPVLPPVLVPRHSEFNPQLSLLAKFSNTSLNNEPLMPHNATFPESFQQPPRT
XS8b RSLDGRLQVSHRKGLPHVIYCRVWRWPDLQSHHELKPMECCEFPFGSKQKDVCINPYHYRRVETPVLPPVLVPRHSEFNPQLSLLAKFRNTSLNNEPLMPHNATFPESFQQPPCT
HS1 RSLDGRLQVSHRKGLPHVIYCRVWRWPDLQSHHELKPLECCEFPFGSKQKEVCINPYHYKRVESPVLPPVLVPRHSEYNPQHSLLAQFRNLGQN-EPHMPLNATFPDSFQQPNSH
Xsl = -———- RSLDGRLQVSHRKGLPHVIYCRVWRWPDLQSHHELKPLECCEYPFGSKQKEVCINPYHYKRVESPVLPPVLVPRHSEYNPQHSLLAQFRNLEPS-EPHMPHNATFPDSFQQPNSH
HS5 ~ -———-- RSLDGRLQVSHRKGLPHVIYCRVWRWPDLQSHHELKPLDICEFPFGSKQKEVCINPYHYKRVESPVLPPVLVPRHNEFNPQHSLLVQFRNLSHN-EPHMPQONATFPDSFHQPNNT
dMAD  -———- RSLDGRLQVSHRKGLPHVIYCRVWRWPDLQSHHELKPLELCQYPFSAKQKEVCINPYHYKRVESPVLPPVLVPRHSEFAPGHSMLQFNHVAEPSMPHNVSYSNSGFNSHSLSTSN
NvS1l5 ———-- RSLDGRLQVSHRKGLPHVIYCRVWRWPDLQSHHELKPLECCEYAFGLKQKEVCINPYHYHRVESPGLPPVLVPRQSEYPRPPPPLPPPFRATDDPPMPYNASFPFTNRQNTSEQS
HS2 PAGIEPQSNYIPE--TPPPGYISEDGETSDQQLNQSMDTGSPAE-LSPTTLSPVNHSLDLQPVT
XS2 PAGIEPQSNYIPE--TPPPGYISEDGETSDQQLNQSMDTGSPAE-LSPSTLSPVNHNLDLQPVT
HS3 PAGIEPQSN-IPE--TPPPGYLSEDGETSDHQMNHSMDAGSPN--LSPNPMSPAHNNLDLQPVT
XS3 PAGIEPQINYIPE--TPPPGYLSEDGETSDQ-MNHSIDTGSPN--LSPNSMSPAHSNMDLQPVT
dSmad2 LGGAGPVSVSSSASSTPATAAGGGGGPSSSSSSSSSAASAYQQQQQQLSFGONMDSQSSVLSVGSSIPNTGTPPPGYMSEDGDPIDPNDNMNMSRLTP-———~ PA-DA-A-—————— PVM
NvS23 PTQEPTNSQYHIQPGTPTD-YISDDACS-DMSGEHSQONMQIDQQLSPAPDSNNLI--DAQPIQ
HS9a ALPPSPSHAFSQSPCTASYPHSPGSPSEPESPYQHSV-D TPPLPYHATEASETQSGQPVDATADRHVVLSIPNG-————-—- DFRPVC
HS9b ALPPSPSHAFSQSPCTASYPHSPGSPSEPESPYQH DFRPVC
XS8a PFSSSPSNIFPQSPNTVGYPDSPRSSTDPGSPPYQI-TE TPPPPYNAPDLQGNQNRPTADPAECQLVLSALNR-~
XS8b PFSSSPSNIFSQSPNTVGYPDSPRSSTDPGSPPYQI-TE TPPPPYNAPDLQGNQNRPTADPAECQLVLSALNR-~
HS1 PFPHSPNSSYPNSPGSSSSTYPHSPTSSDPGSPFQMPAD: TPPPAYLPPEDPMTQDGSQPMDTNMMAPPLPSEINRG--—=—— DVQAVA
Xs1 PFPHSPNSSYPNSPGSSST-YPHSPASSDPGSPFQIPAD: TPPPAYMPPEDQMTQDNSQPMDTNMMVPNISQD-INRA: -DVQAVA
HS5 PFPLSPNSPYPPSPASST--YPNSPASSGPGSPFQLPAD: TPPPAYMPPDDQOMGQDNSQPMDTSNNMIPQIMPSISSR -DVQPVA
dMAD TSVGSPSSVNSNPNSPYDSLA GTPPPAYSPSEDGNSNNPNDGGQLLDAQMGDVAQVS - == ==—==—===—==—
NvS15 PSFDMADSGAGYMSEDGGSPRPEPNAMDVDPVN SPP---SIS-QSAEAMSHVTAVN

b g * —_
HS2 YSEPAFWCSIAYYELNQRVGETFHASQPSLTVDGFTDPSN--SERFCLGLLSNVNRNATVEMTRRHIGRGVRLYYIGGEVFAECLSDSAIFVQSPNCNORYEWHPATVCKIPPGCNLKIF
XS2 YSEPAFWCSIAYYELNQRVGETFHASQPSLTVDGFTDPSN--SERFCLGLLSNVNRNATVEMTRRHIGRGVRLYYIGGEVFAECLSDSAIFVQSPHNCNPRYEWHPATVCKIPPGCNLKIF
HS3 YCEPAFWCSISYYELNQRVGETFHASQPSMTVDGFTDPSN--SERFCLGLLSNVNRNAAVELTRRHIGRGVRLYYIGGEVFAECLSDSAIFVQSPHNCNPRYEWHPATVCKIPPGCNLKIF
XS3 YCEPAFWCSISYYELNQRVGETFHASQPSMTVDGFTDPSN--SERFCLGLLSNVNRNAAVELTRRHIGRGVRLYYIGGEVFAECLSDNAIFVQSPNCN KYlW PATVCKIPPGCNLKIF
dSmad2 YHEPAFWCSISYYELNTRVGETFHASQPSITVDGFTDPSN--SERFCLGLLSNVNRNEVVEQTRRHIGKGVRLYYIGGEVFAECLSDSSIFVQ$PNCNORYEWHPATVCKIPPGCNLKIF
NvS23 YTEPTYWCSISYYEMNTRVGETFHASQPSLTVDGFTDPSS--SDRFCLGLLSNINRNPPIEMTRKHIGKGVRLYYIGGEVFAECLSDSSIFVQYPNCNORYFWHPATVCKIPPGCNLKIF
HS9a YEEPQHWCSVAYYELNNRVGETFQASSRSVLIDGFTDPSNNRN-RFCLGLLSNVNRNSTIENTRRHIGKGVHLYYVGGEVYAECVSDSSIFVOQ; ? LNIGE FHPATVCKIPSGCSLKVF
HS9b YEEPQHWCSVAYYELNNRVGETFQASSRSVLIDGFTDPSNNRN-RFCLGLLSNVNRNSTIENTRRHIGKGVHLYYVGGEVYAECVSDSSIFVQ3RNCNYQHGFHEPATVCKIPSGCSLKVF
XS8a YEEPLHWCSVAYYELNNRVGETFQASARSVLIDGFTDPSNNKN-RFCLGLLSNVNRNSTIENTRRHIGKGVHLYYVGGEVYAECVSDSSIFVQIRNCNYQHGFHPSTVCKIPSGCSLKIF
XS8b YEEPLHWCSVAYYELNNRVGETFQASARSVLIGGFTDPSNNKN-RFCLGLLSNVNRNSTIENTRRHIGKGVHLYYVGGEVYAECVSDSSIFVQYRFCNFQHEFHPSTVCKIPSGCSLKIF
HS1 YEEPKHWCSIVYYELNNRVGEAFHASSTSVLVDGFTDPSNNKN-RFCLGLLSNVNRNSTIENTRRHIGKGVHLYYVGGEVYAECLSDSSIFVOQ§RNCNYHHEFHPTTVCKIPSGCSLKIF
XSs1 YEEPKHWCSIVYYELNNRVGEAFHASSTSVLVDGFTDPSNNRN-RFCLGLLSNVNRNSTIENTRRHIGKGVHLYYVGGEVYAECLSDSSIFVQYRNCNFHHEFHPTTVCKIPSGCSLKIF
HS5 YEEPKHWCSIVYYELNNRVGEAFHASSTSVLVDGFTDPSNNKS-RFCLGLLSNVNRNSTIENTRRHIGKGVHLYYVGGEVYAECLSDSSIFVQYRNCNFHHEFHPTTVCKIPSSCSLKIF
dMAD YSEPAFWASIAYYELNCRVGEVFHCNNNSVIVDGFTNPSNN-SDRCCLGQLSNVNRNSTIENTRRHIGKGVHLYYVTGEVYAECLSDSAIFVQYRNCNYHHEFHPSTVCKIPPGCSLKIF
NvS15 YQEPLSWCSIAYYELNNRVGELFHAKSTSLIVDGFTDPNTTNSERFCLGLLSNVNRNSTIENTRRHIGKGVHLYYVGGEVYAECLSDSAIFVQYRFCNHSHEFHPTTVCKIPSGCTLKIF

Loop strand pocket Trimer sites C-term Phos.
A S Yo Y G o o
HS2 NNQEFAALLAQSVNQGFEAVYQLTRMCTIRMSFVKGWGAEYRRQTVTSTPCWIELHLNGPLOWLDKVLTQMGSPSVRCSSMS [467]
XS2 NNQEFAALLAQSVNQGFEAVYQLTRMCTIRMSFVKGWGAEYRRQTVTSTPCWIELHLNGPLOWLDKVLTQMGSPSVRCSSMS [467]
HS3 NNQEFAALLAQSVNQGFEAVYQLTRMCTIRMSFVKGWGAEYRRQTVTSTPCWIELHLNGPLOWLDKVLTQMGSPSIRCSSVS [425]
XS3 NNQEFAALLAQSVNQGFEAVYQLTRMCTIRMSFVKGWGAEYRRQTVTSTPCWIELHLNGPLOWLDKVLTQMGSPSIRCSSVS [425]

dSmad2 NNQEFAALLSQSVSQGFEAVYQLTRMCTIRMSFVKGWGAEYRRQTVTSTPCWIELHLNGPLOQWLDRVLTQMGSPRLPCSSMS [486]
NvS23 NNQEFAQLLSQSVNQGFEAVYALTRMCTIRMSFVKGWGAEYRRQTVTSTPCWIELHLNGPLQWLDKVLTQMGSPSAPCSSVS [423]
HS9a NNQLFAQLLAQSVHHGFEVVYELTKMCTIRMSFVKGWGAEYHRQDVTSTPCWIEIHLHGPLQWLDKVLTQMGSPHNPISSVS [467]
HS9b NNQLFAQLLAQSVHHGFEVVYELTKMCTIRMSFVKGWGAEYHRQDVTSTPCWIEIHLHGPLQWLDKVLTQMGSPHNPISSVS [430]
XS8a NNQLFAQLLSQSVNQGFEVVYELTKMCTIRMSFVKGWGAEYHRQDVTSTPCWIEIHLHGPLQWLDKVLTQMGSPHNPISSVS [466]
XS8b NNQLFAQLLSQSVNQGFEVVYELTKMCTIRMSFVKGWGAEYHRQDVTSTPCWIEIHLHGPLOQWLDKVLTQMGSPHNPISSVS [466]
HS1 NNQEFAQLLAQSVNHGFETVYELTKMCTIRMSFVKGWGAEYHRQDVTSTPCWIEIHLHGPLOQWLDKVLTQMGSPHNPISSVS [465]
Xs1 NNQEFAQLLAQSVNHGFETVYELTKMCTIRMSFVKGWGAEYHRQDVTSTPCWIEIHLHGPLOQWLDKVLTQMGSPHNPISSVS [464]
HS5 NNQEFAQLLAQSVNHGFEAVYELTKMCTIRMSFVKGWGAEYHRQDVTSTPCWIEIHLHGPLOQWLDKVLTQMGSPLNPISSVS [465]
dMAD NNQEFAQLLSQSVNNGFEAVYELTKMCTIRMSFVKGWGAEYHRQDVTSTPCWIEIHLHGPLOQWLDKVLTQMGSPHNAISSVS [455]
NvS15 NNQEFAQLLSQSVNYGFEAVYELTKMCSIRISFVKGWGAEYHRQDVTSTPCWIEVHLHGPLOWLDKVLSQMGSPRNPISSVS [438]
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