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MUMPS_L PSQLILNFIL S|ICSRILIFNIINIGPIPLVSAIAD[VKRLIKAGCLD ¢ ¢ ¢ ¢ ¢ v ¢ o 0 o o oo IWVL.
MEASLES_L PAPI[gMNYLNMSRLFVIANIGMPVTSSIADLKRMILASLMP . ¢ v v eeeeesenon EETL.
NIPAH_L PAPI[FNYLNLSRIFVRINIGPIPVTASLADLKRMIDHSIMT v v v v v oo eeeoeaon ESVL.
EBOLA L POVIL(ZeLISFLNPEKCEFYIYNLGPIPVT|SGLFQLKTYLRMIEMD .« ¢ ¢ ¢ ¢ e ¢ 0 o o o v o DL|F .
MARBURG_L P|QV[L[elL,S/F|L NP EKLIF|YIINISPIPLT|SGLFQLKNALEFLEKE . « ¢ ¢ ¢ v o v s a0 v e o ELF .
VSV_L DP S|I[(efelV|SIGMS|L SRFLIIJMAFPPIPVTESLSFWRFIHVHARSE. . « ¢ ¢ e ¢ ¢ e e e+ .. HLKE
RABIES_L DIP SL[eLe]VISIGM SLGRIFHIOFISPIPVSEGLISFWREIWLSSHES ¢ ¢ ¢ ¢ ¢ 0 ¢ o 0 0o 0 v v o WIHA
a40 a4l
HMPV_L 000000000Q TT Q0Q0000000000000Q0Q
970 980 990 1000 1010 1020
HMPV_L ALLSIEKN/..... ERATLTTLMRD)4OAVGSERQAKVTSDINRTAVTSILSLISPPNQLFISDIS
RSV_L CIITFDKN|..... PNAEFVTLMRD)|4OALGSERQAKITSEIINRLAVTEVLSTAPNKIIF|SK]S
hPIV3_L YRIMNQEP|..... GESSFLDWASD)4YSCNLPQSONITTMIKNITARNVLQDSPNPLLSG
MUMPS_L YNILGRRP|.....GKGKWSTLAAD|AYTLNIDYLVPSTTFLKKHAQYTLMER|SVNPMLRG
MEASLES_L HQVMTQQP|. . ... GIDSSFLDWA|SDJYSANLVCVQSITRLLKNITARFVLIHSPNPMLEKG
NIPAH_L QK[VMNQEP|. . . . . GIDASFLDWA|SD)YSGNLPDSQSITKTIKNITARTILRNISPNPMLEKG
EBOLA_L LPLIAKNP|..... GINCTAIDFVLNJ4SGLNVPGSQODLTSFLRQIVRRTITLSAKNKLINT
MARBURG L YILISKKP|..... GLADASDF|VMNJ4LGLNVPGSKEIITFLRQTVRENITIT|SQNRIINS
VSV_L MSAVFGNPEIAKFRITHIDKLVED|4TSLNIAMGMSPANLLK|TEVIK.KCLIESRQTIRNQ
RABIES_L LCHEAGNPDLGERTLESFTRLLEDJJTTLNIKGGASPTILLKDAIR .KALYDEVDKVEN|S
ad2 a43 ad4
HMPV_L 00000000.000000000Q QQQ0000QQ0 QQOQQQQQQQQQ TT
1030 1040 1050 1060 1070
HMPV_L AI...HYS.RNEEEVGIIAENITPVYPHGLRVLYESLPFHKAEKVVNMISGTKSITNLLQ
RSV_L AQ...HYT.TTEIDLNDIMONIEPTYPHGLRVVYESLPFYKAEKIVNLISGTKSITNILE
hPIV3_L FIT.. .NTMIEEDEE[LAEFLMDRKV[ILPRVAHDILDNSLTGIRNAIAGMLDTTKSLIRVGI
MUMPS_L FIS.. .ENAAEEEEE[LAQYLLDREVVMPR[VAHVILAQISISCGRRKQIQGYLDSTRTIIIRYSL
MEASLES_L FH...DDSKEEDEGLAAFLMDRHI|IVPRAAHEILDHSVTGARESIAGMLDTTKGLIRASM
NIPAH_L FH...DKSFDEDLELASFLMDRRVILPRAAHEILDNSLTGAREEIAGLLDTTKGLIRSGL
EBOLA_L FH...ASADFEDEMVICKWLLSSTPVMSRFAADIFSRTPSGKRLQILGYLEGTRTLLASKI
MARBURG_L FH...IGSDLEDQRVCEWLLSSNPVMSRFAADIFSRTPSGKRLQVLGYLEGTRTLLASRT
VSV_L IKDATIYLYHEEDRLRSFLWSINPLFPRFLSEFKSGTFLGVADGLISLFQONISRTIRNSFK
RABIES_L FREAILLSKTHRDNFILFLKSVEPLFPRFLSELFSSSFLGIPESIIGLIQONSRTIRRQFR
p17 o045 ad6
HMPV_L TT =$»000000000000000000000Q
1080 1090 1100 1110 1120 1130
HMPV_L RTSAINGEDIDRAVSMMLENLGLLSR|ILSV.VVDSIEIP|IKSNGRLICCQIS
RSV_L KTSAIDLTDIDRATEMMRKNITLLIR|IFPL.DCNRDKRE|ILSMENLSITELS
hPIV3_L NRGGLTYSLLRKISNYDLAQYETLSRT|....LRLIVSDK[IR.YEDMCSVDLA
MUMPS_L EVRPLSAKKLNTVIIEYNLLYLSYNLEIIEKPNIVQPFLNAI|.NVDTCSIDIA
MEASLES L RKGGLTSRV|IITRLSNYDYEQFRAGMV[L|....LTGRKRNV[LI.DKESCSVQLA
NIPAH_L RKSGLQPKL|VISRLISHHDYNQFLILNKL|. .. .LSNRRQNDLI|.SSNTCSVDLA
EBOLA L L.TQITICTVDLA|
MARBURG_L ISLTTEGTMLMKLRELTRNRWKSWFSYIDA..LDDDLSE|SL|.EKFTCTVDVA
VSV_L . .GKLHLRRGS|ICKMWTICSATHADTL|JYK|S|U
RABIES_L . VGRVWPCSSERADLL)YE IS

B15  Bl6 a32 o33




p18 B19
HMPV_L e T e e e it e e e
1149 115(? 1169
HMPV_L NNM. .[. . |EIVEVITSES|ITTIcMDVIYRAITSSHLKIGII . v v v v v vt e et e et ee e
RSV_L SL[S|. .|. .|[NI[V[EV|T S|4S|TMY|TMDIKY|T|TS/TTASGII
hPIV3_L TH[L|S GIGRM[I|S[¢LE T|ZD[PLE[LLISGVV|I|TG|SEHCKICYSSDGTNPYTWMYLPGNIKIGSAE.
MUMPS_L ATLLNGRP|I[E[LE T|dD[PI ELVHGCL[I|IGSDECEHCSS . . GDDKFTWFFLPKGIRLDNDP.
MEASLES_L AR[LARGR[]P[I|[Y[{LEV|IDVLESMRGHLIRRHETCVICEC. .GSVNYGWFFVPSGCQLDDID.
NIPAH_L RE[LIAL|GRV|I[Y[e]LIE V}ID]AL EAMVGRY|I|TGISILECIQICEQ. . GNTMYGWFFVPRDSQLDQVD.
EBOLA_L AH|ILEGRPL{I{EATL)ACMIEQFKVFWLKPYEQCPQ. .+ eeeeeeeeeease. .CSNA. ...
MARBURG_L SDV|LKGKR[L|I[¢ATLIZCILILE[QFEVKWINLSEDLREQFNLSSDSKSTINLLPYDCKELRLEG
VSV_L L[ T TVIZHPLEML . GPOHRKETPICAPC « v v v v v v e v v e veeneennnnnnns
RABIES_L V[ETT VIdH[PIS EML|. GLLP/KSISIISICTCG . v v v v v vt et e it i e i e eeann
Motif A’
p21
HMPV_L F N L ->
1179 118(?
21712 P IEKFSTDRTTRG[ORG OEKKL
RSV_L ceeeeeteaceae... . IEKYNVNSLTRGERG OEKKT
hPIV3_L Ilsis DER|SK
MUMPS_L N[P[P DEERRV]|
MEASLES_L T|S|S DER[TD
NIPAH_L HS|S DER|SD
EBOLA L KQPGGKPFVSVAVKKHIVSAWPNASRISWTIG EDK[IG|
MARBURG_L SNDTELNYVSCALDRKVVQKHPSVNRLAWT|IG EDK[IG|
VSV_L NTS.GFNYVSVHCPDGIHDV....... FSSRﬂ SES[TS
RABIES_L ATGGGNPRVSVSVLPSFDQS....... F S|SIRG SMS|TQ
Motif B’
ad7 048 a49 p22
HMPV_L 00000000000 =+
1219 1229 1239 1249 125(? 1269
HMPV_L MRJVY[KGTPGLRRLLINKICLG]SLGIS[YKCVKPL|. LP|. REM[S[V
RSV_L LD|YV|Y(ASIDNKDEFMEE[LS|I|GILGLTYEKAKKL|. FP|. QYLSV
hPIV3_L Y T|YAF[GNDE I SWME[AS Q[T A|QITRANF TLDS[LK I[L|. T[P|. VAT|ST
MUMPS_L Y I|YAF[GDTEESWQDAYE[LA|S|TRVNLTLEQLIQS[L|. TP|. LPTSA
MEASLES_L Y S|YAY[GDDDS SWNEAWLLARQRANVSLEELRV[I|. TP|. ISTST
NIPAH_L Y T|YAY[GDNEECWYEAWY[LAS|QRVNIDLDVLKA[I|. TP|. VSTSN
EBOLA L LT|YV|T[0GS SNSDLL{IKP[FLERARVNLSVQE[ILQOM. TP|. SHY|S|G
MARBURG_L LL|YV|T[QGTADREKLLII PLLN|SRVNLDYQTVLNF|. LP|. THY|S|G
VSV_L IS|FVEPDSKLAMT|.|. . ILSN/IHSLTGEEWTKR. QHGFKR[TG
RABIES_L INWFITRNSNLAQT[.|. . LIRNI|ISLTIGPDE|S IEEAPVFKRTG
Motif C’ Motif D’
$23 a51 p24 as2 a53
HMPV_L TT —) 0000 =
127(_) 1289 129(? 1300_ 1310
HMPV_L SSRPMEFPA[S[VPAYRT[TNY[HFDT|SPINQALSERFGNED|INLV SVVEQ
RSV_L SSRPP|CE[F|PAISIPAYRT|TN[YHFDT|SPINRILTEKYGDEDIDIVF[NC/I[SFGLSLMSVVEQ
hPIV3_L TAT|QMKF|SS|T|SLIRVSR[F|ITMSNDNMS . IKE . ANETKDTNLI FEYLFR
MUMPS_L GTT|QLKF|TPASSYAFS|S[FVHISNDICQV.LEI.DDQVTD|SNLI ITGLALIIETWNN
MEASLES_L RST|QVKY[SG|T|[SLVRVARY|T|T|ISNDNL|S.FVI.SDKKVD/TNF I LETLFR
NIPAH_L KST/QFKFAG|SVLNRVSRYV|NISNDNLD .FRI.EGEKVDTNLI LEGKFR
EBOLA L QYS[PHS[FMANRMSNSATRL|IVSTNTLGEFSGGGQSARD|SNII VALFDIKFR
MARBURG_L QYG|QHS|F]MANRMSNTS|TRAIIST|NTLGKYAGGGQAAID|SNII LDIALS
VSV_L SRM|SHGGFA|S|QS TAAL|TRLMATTDTMRDLG . « .« . . DQN[FDFL oITT....T
RABIES_L ARY[SEGGYS[S[VCPNLL|SH[ISVSTDTMSDLT. ..QDGKNYDFM TS..EL
Motif E’
25 as54
HMPV_L TT
1339 1349 135(_) 136(? 137(_) 138q
HMPV_L T...GRSPKQLVLIP|QLE.[.[EIDI]MPPP[V|. FQGKFNYKLVDKITSDQHIFS[PDKIDMLTL
RSV_L T...NVCPNRIILIPKLN.|.EIHLMKPP|I|. FTGDVDIHKLKQVIQKQHMFLPDK[ISLTQY
hPIV3_L KETTGHNPIVMHLHIEDEC|C/IKE/SFNDEH.INPESTLELIRYPESNEFIYDKDPLKDVDL
MUMPS_L PINFSVYETTLHLHT|GSSC|C/IRPV[ESCV[V|. NPPLLPVPFINVPQMNKFVYDPEPLSLLEM
MEASLES_L EKDTGSSNTVLHLHVETDC|CV|IPMIDHPR/.IPSSRKLELRAELCTNPLIYDNAPLIDRDA
NIPAH_L RLETDDYNGIYHLHVKDNCCVKEVADVGQ|. VDAELPIPEYTEVDNNHLIYDPDPV|SEIDC
EBOLA_L TEATDIQYNRAHLHLT.KC|C[TREV[PAQYLTYTSTLDLDL. TRYRENELIIYD|SNPLKGGLN
MARBURG_L AKLSSASNVTFRLMLN .KC|C/TRHVPSEYLYFDKPLDVDL.NKYMDNELVYDNDPLICSGIK
VSV_L ARDGWITSCTDHYHIACKSCLRPIEEITLD . .S« ofefeeeuennnn SMDYTPPD[VSHVLK
RABIES_L QRDTRLRDSTFHWHLRCNRCVRPIDDITLE . . T offeveuenenn. SQIIFEFPDVISKRIS
HMPV_L
1399 1409 141(? 1429
HMPV_L GRKMLMPTIKGQ...... KTDQFLNKRENY[FHGNNLIES[L|SA.ALRICHWC|GILT. .. ....
RSV_L VELFLSNKTLKSGSHVNSNLILAHKISDYFHNTYI...LST.NLAGHWILIIQ. . .....
hPIV3_L SRLMVIKDHSYTIDMN...... .YWDDTDIIHA[SI.CTAITIADTMSQLD....
MUMPS_L EKIEDIAYQTRIGGLD...... .QIPLLEKIPLLAH.LTAKQMVNS[ITGLD. ...
MEASLES_L TRL)YTQSHRRHLVEFV...... .TWSTPQLYHILAK.STALSMIDLVTKFE. ...
NIPAH_L SRL|SNQESKSRELDFP...... .LWSTEELHDVLAK. TVAQTVLEIITKAD. ...
EBOLA L CNISFDNPFFQGKRLNI..... IEDDLIRLPHL[SGW.ELAKTIMQOSIIIS......
MARBURG_L GRIL/GRVSRSTLTLSLNV.......... SDIGSYDFPTIAAW. TLGETIVGSIFS......
VSV_L TWRNGEGSWGQEIKQI....... YPLEGNWKNLAPAEQ|S[YQVGR(C|[IGFLYGDLAYRKSTH
RABIES_L RMV/SGAVPHFRKLPDI....... RLRPGDFESLNGIEKSRHIGSRQGLLYSILVAIHDSG

Supplementary figure 2 -Structure-based alignment of L from HMPV, RSV, human parainfluenza virus 3 (hPIV3), Mumps virus, Measles virus, Nipah
virus, Ebola virus, Marburg virus, VSV and Rabies Virus. Accession codes for the sequences included in the alignment are: HMPV_L: Q6WB93.1; RSV_L:
NP_044598.1; hPIV3: ACJ70091.1; MUMPS_L ACH78356.1; MEASLES_L: AAF85706.1; NIPAH_L: NP_112028.1; EBOLA_L: Q05318.2; MARBURG_L:
ABA87130.1; VSV-L: Q98776.1 and Rabies_virus L: BAA24082.1. Secondary structures of HMPV-L (this work) are displayed above the alignment. The
domains of L are indicated by a colored bar below the alignment (NTD, grey; RdRp, aquamarine and capping domain, green). Evolutionary conserved
motifs of the RdRp and capping domains are boxed. Polymerase motifs A-G were defined according to previous work**. In particular, we made use
of the structure-based sequence alignment of HMPV-L (this work) with the poliovirus polymerase (PDB code: 1RA6). The five capping motifs are
labeled A-E. The r.m.s.d. between the structure of HMPV_L and RSV_L'¢is 1.21 A over 1282 residues.



