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Nipah/1-2244                                                        c                                                                        c  cc c  cccc   c  c      c                                                     A  DF DF DEEF   A  A      A                                                            L                                                                        I  PE H  SPIV   L  A      L     .......................................MADELSISD IY  C  D    SGK IS IEYA.Q RHNQP

Hendra/1-2244                                                           c                                                                        c  cc c  cccc   c  c      c                                                     B  KG KG KddG   B  B      B                                                            L                                                                        I  PE H  SPIV   L  A      L     .......................................MAHELSISD IY  C  D    SGK IS IEYA.Q RHNQP

Sendai/1-2228                                                           c                                                                        c  cc c  cccc   c  c      c                                                     B  KG KG KddG   B  B      B                                                            L                                                                        I  PE H  SPIV   I  L      V     ....................................MDGQESTQNPSD LY  C  N    RGK AQ HVLL.D NQPYI

Measles/1-2183                                                          c                                                                        c  cc c  cccc   c  c      c                                                     B  KG KG KddG   B  B      B                                                            L                                                                        I  PE H  SPIV   I  I      V     ........................................MDSLSVNQ LY  V  D    TNK VA LEYA.R PHAYS

Mumps/1-2261                                                        c                                                                        c  cc c  cccc   c  c      c                                                     B  KG KG KddG   B  B      B                                                            L                                                                        I  PE H  SPIV   L         L     ..........................................MAGLNE LL  V  N    RYK FYYILHG.Q PNDLE

NDV/1-2204                                                        c                                                                        c  cc c  cccc   c  c      c                                                     B  KG KG KddG   B  B      B                                                            L                                                                        I  PE H  SPLV   L         L     ....................................MAGSGPERAEHQ IL  S  S    KHK LYYWKLT.G PLPDE

HPIV-5/1-2255                                                        c                                                                        c  cc c  cccc   c  c      c                                                     B  KG KG KddG   B  B      B                                                            L                                                                        I  PE H  SPIV   L         L     ..........................................MAGSRE LL  V  N    KHK YYYILLG.N PNEID

Rabies/1-2127                                                           c                                                                        c  cc c  cccc   c  c      c                                                     B  KG KG KddG   B  B      B                                                            L                                                                        L   D    SPLI   A  M            .......MLDPGE....VYDDPIDPIELE.......AEPRGTPIVPNI RNS YN N    EDP RL LEWLKTGNRPYR

VSV/1-2109                                                        c                                                                        c  cc c  cccc   c  c      c                                                     B  KG KG KddG   B  B      B                                                            L                                                                        L   D    SPLI   I  L      L     ........MEVHD....FETDEFNDFNEDDYA...TREFLNPDERMTY NHA YN N    SDD DN IRKFNS PIPSM

RSV/1-2201                                                        c                                                                        c  cc c  cccc   c  c      c                                                     B  KG KG KddG   B  B      B                                                            L                                                                        V   D      I       L            MGSWSHPQFEKGSGSGSSWSHPQFEKGSGSLVPRGSMDPIIN.GNSAN YLT SY KGV SFSECNA G.SY.IFNGPYL

HMPV/1-2005                                                        c                                                                        c  cc c  cccc   c  c      c                                                     B  KG KG KddG   B  B      B                                                            L                                                                        V  PD      I       I      L     ....................................MDP.LN.ESTVN YL  SY KGV SFSETNA G.SC.L KRPYL

Ebola/1-2212                                                        c                                                                        c  cc c  cccc   c  c      c                                                     B  KG KG KddG   B  B      B                                                            L                                                                           PD R  SPIV      V      L     ...........................................MATQHTQY  A  S    LDQCDL TRAC.G YSSYS

Marburg/1-2330                                                          c                                                                        c  cc c  cccc   c  c      c                                                     B  KG KG KddG   B  B      B                                                            L                                                                           PD R  SPII      L      L     ............................................MQHPTQY  A  S    LDQCDL ARSL.G YSHYS

HPIV-3/1-2233                                                           c                                                                        c  cc c  cccc   c  c      c                                                     B  KG KG KddG   B  B      B                                                            L                                                                        I  PE H  SPIV   I  L      L     ....................................MDTESSNGTVSD LY  C  N    KGK AQ HTIM.S PQPYD

Rinderpest/1-2183                                                        c                                                                        c  cc c  cccc   c  c      c                                                     B  KG KG KddG   B  B      B                                                            L                                                                        I  PE H  SPIV   L  I      I     ........................................MDSLSVNQ LY  V  D    TNK VA LEYA.R PHKYV

CRV/1-2184                                                              c                                                                        c  cc c  cccc   c  c      c                                                     C  JH JH JIIH   C  C      C                                                            L                                                                        I  PE H  SPIV   L  I      I     ........................................MDSVSVNQ LY  V  D    TNK VS LEYA.R RHNYQ
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Nipah/1-2244                                    c   c                     cc     c                                              A   A                     DF     A                                              I   I                     YP     L           SDDK.RLSENIRLNLHGKRKSLYILRQSKQGD..Y RNN KNLK...........EFMHIA  ECNNI ..........F

Hendra/1-2244                                       c   c                     cc     c                                              B   B                     KG     B                                              I   I                     YP     L           NGDK.RLTENIKINLQGKRRSVYISRQSRLGN..Y RDN KNLK...........EFLHVS  ECNKS ..........F

Sendai/1-2228                                       c   c                     cc     c                                              B   B                     KG     B                                              L   I                     YP     L           LKDD.SIINITKHKIRNGGLSLRQIKIRSLGK..A QRT KDLD...........RYTFEP  TYSQE ..........L

Measles/1-2183                                      c   c                     cc     c                                              B   B                     KG     B                                              I   L                     YP     L           LEDP.TLCQNIKHRLKNGFSNQMIINNVEVGN..V KSK RSYP...........AHSHIP  NCNQD ..........F

Mumps/1-2261                                    c   c                     cc     c                                              B   B                     KG     B                                              L   I                     WP     L           PDDL.GPLANQNWKAIRAEESQVHARLKQIRV..E IAR PSLRWT.....RSQREIAILI  RILPI ..........Q

NDV/1-2204                                    c   c                     cc     c                                              B   B                     KG     B                                              V   L                      P     L           CDFD.HLIISRQWKRILESATPDTERMIKLGR..A HQT ...........NHNSKITGVLH RCLEE ..........A

HPIV-5/1-2255                                    c   c                     cc     c                                              B   B                     KG     B                                              L   I                     WP     I           LDDL.GPLHNQNWNQIAHEESNLAQRLVNVRN..F ITH PDLRKG.....HWQEYVNVIL  RILPL ..........P

Rabies/1-2127                                       c   c                     cc     c                                              B   B                     KG     B                                              L                         W                  MTLT.DNC.SRSFR....................V KDYFKKVDLGSLKVGGMAAQSMISL .......LYG.......A

VSV/1-2109                                    c   c                     cc     c                                              B   B                     KG     B                                              V   L                     W                  WD.S......KNWD....................G LEM TSCQANP..ISTSQMHKWMGS .......LMS.......D

RSV/1-2201                                    c   c                     cc     c                                              B   B                     KG     B                                                  I                      P     L           KNDY.TNLISRQ........NPLIEHMN.LKKLNITQSL SKYHKG..........EIKLEE TYFQS LMT.......Y

HMPV/1-2005                                    c   c                     cc     c                                              B   B                     KG     B                                                  I                      P                 KNDN.TAKVAIE........NPVIEHVR.LKNAVNSKMK SDY...............KIVE VNMQHEIMK.......N

Ebola/1-2212                                    c   c                     cc     c                                              B   B                     KG     B                                              V   L                      P     L           LNPQLRNCKLPKH..........IYRLK.YDV..T TKF SDVPV........ATLPIDFIV VLLKA SGNGFCPVEPR

Marburg/1-2330                                      c   c                     cc     c                                              B   B                     KG     B                                              L   L                     W      I           HNPKLRNCRIPHH..........IYRLR.NST..A KTF QNCSI........LTVPFHSI DHILTS QYDAINHVDDF

HPIV-3/1-2233                                       c   c                     cc     c                                              B   B                     KG     B                                              L   V                     YP     M           MDDD.SILVITRQKIKLNKLDKRQRSIRRLKL..I TEK NDLG...........KYTFIR  EMSKE ..........F

Rinderpest/1-2183                                    c   c                     cc     c                                              B   B                     KG     B                                              V   L                     YP     L           LEDP.TLCKNIKHRLDSGFSNQMIINNVEIGN..V QSK KGYP...........NHEHIP  ECNQE ..........F

CRV/1-2184                                          c   c                     cc     c                                              C   C                     JH     C                                              I   L                     YP     L           LLDT.TLVRNIKERISEGFSNQMIINCIEIGS..I NQT LSYP...........KHNHVI  NCNKL ..........F
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Sendai/1-2228                 c           c             c                                                     B           B             B                                                     V           S             L                                        RLDIPEICDKIRS FAVSDRLTKEL NGFQDLWLNIFKQ GN................................IE....

Measles/1-2183                c           c             c                                                     B           B             B                                                     L           S             L                                        NIEDKESTRKIRE LKKGNSLYSKV DKVFQCLRDTNSR GL................................GS....

Mumps/1-2261              c           c             c                                                     B           B             B                                                                 S             L                                        AYDLRQSMQLPTVWEKLTQSTVNLI DGLERVVLHISNQ TGKP..........................NLFTRS....

NDV/1-2204              c           c             c                                                     B           B             B                                                     I                         L                                        NIEVPDSTNKFRK EKKIQIHNTRYGDLFTKLCTHVEKK LG................................SS....

HPIV-5/1-2255              c           c             c                                                     B           B             B                                                                 N             L                                        DFKINDQLPLLKNWDKLVKESCSVI AGTSQCIQNLSYG TGRG..........................NLFTRS....

Rabies/1-2127                 c           c             c                                                     B           B             B                                                     L           S             L                                        HSESNRSRRCITD ....AHFYSKS PIEKLLNL....T GNRGLRI........PPEGVLSCLERVDYDNAFGRY....

VSV/1-2109              c           c             c                                                     B           B             B                                                     V                                                                  NHDASQGYSFLHE ....DKEAEITFDVVETFIR....GWGNKP................IEYIKKERWTDSFK.I....

RSV/1-2201              c           c             c                                                     B           B             B                                                     L           S             L                                        KSMTSSEQIATTN LKKIIRRAIEI DVKVYAILN...K GLKEKDKIKSNNGQDEDNSVITTIIK...DDILSAVKDNQ

HMPV/1-2005              c           c             c                                                     B           B             B                                                     L           S             L                                        V......HSCELT LKQFLTRSKNI TLKLNMICD...W QLKST...................................

Ebola/1-2212              c           c             c                                                     B           B             B                                                                               V                                        CQQFLDEIIKYTMQDALFLKYYLK..............N GAQE..........................DCVDEH....

Marburg/1-2330                c           c             c                                                     B           B             B                                                                               I                                        KYLLPSELVKYANWDNEFLKAYLN..............K LGLD..........................HVFSAS....

HPIV-3/1-2233                 c           c             c                                                     B           B             B                                                     L           T             L                                        KLHIPGINSKVTE LLKADRTYSQM DGLRDLWINVLSK AS................................KN....

Rinderpest/1-2183              c           c             c                                                     B           B             B                                                     L           S             L                                        NARDKKATEKIRS FKKGTTLYTKI DKVCTCLETANSR GL................................GA....

CRV/1-2184                    c           c             c                                                     C           C             C                                                     I           T             I                                        HAQDRVISLRLRN FKRGNSIYSKI DGVKKCLNDINLN GL................................GG....
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Nipah/1-2244                           c        c      c  c   cc c                          c                          A        A      A  A   DF A                          A                          L        W      W  I   MR V                          I.......RRDEIINIHECRRL...GD GKNMSQSK YECFLF FT KTE  A IKNSQKPKFR.SDSCIIHMRDKS.TE 

Hendra/1-2244                              c        c      c  c   cc c                          c                          B        B      B  B   KG B                          B                          I        W      W  I   MR V                          I.......QKDEVLGIYEQDRL...SN GKYMSQSQ YECFLF FT KTE  A IKNSQKPKFR.SDSCIIHMKDNN.ME 

Sendai/1-2228                              c        c      c  c   cc c                          c                          B        B      B  B   KG B                          B                          I        W      W  I   MR M                          L.......GREGYDPLQDISTI...PE TERYSRNK YRPFLT FS KYD  W QKTRPGGPLD.TSNSHNLLECKS.YT 

Measles/1-2183                             c        c      c  c   cc c                          c                          B        B      B  B   KG B                          B                          L        W      W  V   MR V                          L.......E....LREDIKEKI...IN GVYMHSSQ FEPFLF FT KTE  S IKSQTHTCHR.RRHTPVFFTGSS.VE 

Mumps/1-2261                           c        c      c  c   cc c                          c                          B        B      B  B   KG B                          B                          L        W      W  I   MR L                           .......RAGQDVKDYSIPST...RE SQIWFNNE SGSVKT LM KYR  Q ITNQKTG..E.LTDLVTIVDTRS.TLC

NDV/1-2204                           c        c      c  c   cc c                          c                          B        B      B  B   KG B                          B                                   W      W  I    R L                          V.......RSNNVPRSEEFSSI...RTDPAFWFHSK SRAKFA LH KQVQ H IVAARTR..S.AVNKLVTLSHKI.GH 

HPIV-5/1-2255                           c        c      c  c   cc c                          c                          B        B      B  B   KG B                          B                          V        W      W  I   MR L                          I.......RELSGDR..RDIDL...KT VAAWHDSD KRISDF IM KFQ  Q IVRQTDH..N.DSDLITYIENRE.GI 

Rabies/1-2127                              c        c      c  c   cc c                          c                          B        B      B  B   KG B                          B                          I               W      L                             L.............LANTYSSYLFFHV TLYM.......NALD DEEKTI ALW.KDLTSV...DIGKDLVKFKDQIWGL 

VSV/1-2109                           c        c      c  c   cc c                          c                          B        B      B  B   KG B                          B                          L                  L   AR                             .............LAYLCQKFLDLHK TLIL.......NAVSEVE LNL  TFKGKVRRS...SHGTNICRIRVPSLGPT

RSV/1-2201                           c        c      c  c   cc c                          c                          B        B      B  B   KG B                          B                                   W      W  L   L  I                           SHLKADKNHSTKQKDTIKTTLLKKLMCSMQ.HPPS L...IH FN YTK NN LTQYRSNEVKNHGFTLIDNQTLS.GFQ

HMPV/1-2005                           c        c      c  c   cc c                          c                          B        B      B  B   KG B                          B                          I        W      W      L  L                          V...........SD.D...TSI..LSF DVE.FIPS V...SN FSNWYN NK ILEFRKEEVIRTGSILC..RSLG.KL 

Ebola/1-2212                           c        c      c  c   cc c                          c                          B        B      B  B   KG B                          B                          I        F      W  L    R                            I.......FQ...............EK LSSIQGNE LHQMFF YD AILT RGRLNRGNS.....RST.WFVHDDL.ID 

Marburg/1-2330                             c        c      c  c   cc c                          c                          B        B      B  B   KG B                          B                                   Y         L   AR I                          L.......AR...............SQCEDFSPENP YWGMLLLVH SQL  R KGQRGSL.....RSN.WKFIGTD.LE 

HPIV-3/1-2233                              c        c      c  c   cc c                          c                          B        B      B  B   KG B                          B                          V        W      W  I   MR L                          L.......DGSNYDLNEEINNI...SK HTTYKSDK YNPFKT FT KYD  R QKARNEVTFN.MGKDYNLLEDQK.NF 

Rinderpest/1-2183                           c        c      c  c   cc c                          c                          B        B      B  B   KG B                          B                          L        W      W  I   MR                            I.......D....LGIGIKEKI...LS SLYMQSSQ YEPFLF FT KTE  STIKSSVHTSHR.RRYVPSFFSGDS.FE 

CRV/1-2184                                 c        c      c  c   cc c                          c                          C        C      C  C   JH C                          C                          A        W      W  I   MR V                          V.......A....LDKTIGTKI...DE GIIMQSSQ FEPFLL FT KTE  S IKSSTHNCRK.RRQNPVFVKGES.LN 
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Nipah/1-2244                                                               c    c             c                                     c            cc c ccc   cc                A                                     A            DF A DEF  DEF  A                                                                          D    R             L                                     I            LT E VLM   VL               I NPNL...............................IC FKSDKTGKKCYY  P M   YC   EG MMMETT..VKSD

Hendra/1-2244                                                                  c    c             c                                     c            cc c ccc   cc                B                                     B            KG B KdG  KdG  B                                                                          D    R             M                                     I            LT E VLM   VL               V NPNL...............................VC YKNDKDGKRCYY  P I   CC   EG MMIETS..IKSD

Sendai/1-2228                                                                  c    c             c                                     c            cc c ccc   cc                B                                     B            KG B KdG  KdG  B                                                                          D    R                                                   I            LT E VLM   VV               VTYGDL...............................VM LN..KSTLTGYI  P L   YC   EG WNMSAA..GQLD

Measles/1-2183                                                                 c    c             c                                     c            cc c ccc   cc                B                                     B            KG B KdG  KdG  B                                                                          D    R             I                                     I            LT E VLM   VI               L SRDL...............................VA IS..KESQHVYY  F L   YC   EG LMTETA..MTID

Mumps/1-2261                                                               c    c             c                                     c            cc c ccc   cc                B                                     B            KG B KdG  KdG  B                                                                          D    R             I                                     L            LT E VLM   ML               I APEL...............................VA YS..NEHKALTY  F M   VT   EG LNVSSL..CTAS

NDV/1-2204                                                               c    c             c                                     c            cc c ccc   cc                B                                     B            KG B KdG  KdG  B                                                                          D    R             V                                     V            LT E VLM   MM               F TPEL...............................VI TH..TDENKFTC  Q L   YA   EG DMVNII..SSTA

HPIV-5/1-2255                                                               c    c             c                                     c            cc c ccc   cc                B                                     B            KG B KdG  KdG  B                                                                          D    R             I                                     L            MT E VLM   M                I TPEL...............................VA FN..TENHTLTY  F I   VS  YEG HNILSL..CTVS

Rabies/1-2127                                                                  c    c             c                                     c            cc c ccc   cc                B                                     B            KG B KdG  KdG  B                                                                          D    R             V                                                        LM   L                I TKDFVY.........................SQSSNC............LFDRNYT  LK  FLS FNSLMVLLSPPE

VSV/1-2109                                                               c    c             c                                     c            cc c ccc   cc                B                                     B            KG B KdG  KdG  B                                                                          D    R             I                                                  M    LLM   VI               F SEGWAY.........................FKKLDI............L DRNF   VK   IG MQTVLSMVCRID

RSV/1-2201                                                               c    c             c                                     c            cc c ccc   cc                B                                     B            KG B KdG  KdG  B                                                                          D    R             I                                     I             T    L    I                F LNQY...............................GC VY.HKELKRITVT YNQF TWK  SLS LNVCLI..TWIS

HMPV/1-2005                                                               c    c             c                                     c            cc c ccc   cc                B                                     B            KG B KdG  KdG  B                                                                          D    R             V                                     I             T   LL    VM               F VSSY...............................GC VK.SNKSKRVSFF YNQ  TWK   LS FNANFC..IWVS

Ebola/1-2212                                                               c    c             c                                     c            cc c ccc   cc                B                                     B            KG B KdG  KdG  B                                                                          D    R                                                                 T D LIM   LI               LGYGDYVFWKIPISMLPLNTQGI...PHAAMDWYQASVFKEAVQGHTHIVSVS A V   CK   TC FNTTLI..SKIA

Marburg/1-2330                                                                 c    c             c                                     c            cc c ccc   cc                B                                     B            KG B KdG  KdG  B                                                                          D    R                                                                AS E  IM   V                FGIADFVIFKVPVKTIIRNAVSLQASKPGLRIWYRDQNLTPYLCDDEFIVSV  Y CF  IK  FIE YNTWEI..CARA

HPIV-3/1-2233                                                                  c    c             c                                     c            cc c ccc   cc                B                                     B            KG B KdG  KdG  B                                                                          D    R             I                                     I            IT E VLM   VV               L HPEL...............................VL LD..KQNYNGYL  P L   YC   EG WNISAC..AKLD

Rinderpest/1-2183                                                               c    c             c                                     c            cc c ccc   cc                B                                     B            KG B KdG  KdG  B                                                                          D    R             I                                     I            LT E VLM   II               L SRDL...............................VA VH..RRLHHVYY  F L   YC   EG LMTETA..MVID

CRV/1-2184                                                                     c    c             c                                     c            cc c ccc   cc                C                                     C            JH C JIH  JIH  C                                                                          D    R             V                                     I            LT E VLM   VI               L SRDL...............................VC ID..LTSHIVYY  F M   YC   EG LMTDTA..MAID
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Nipah/1-2244                             c                 c                                    c       c           cc     c    c   c cc  c c  c   cc        cc c       c   c   A       A           DF   A A    A   A DF  DEF  A   DF        DF A       A   A                            D                 E                                    Q       L           LW     L    G   Y IV  I P  L   LQ        RG F       M   LIKY ......P .....ISRSNA  GLI P FPVM NRI N  SM   LV A.L  LKDEARIL  A LHHCIKE HQE 

Hendra/1-2244                                c                 c                                    c       c           cc     c    c   c cc  c c  c   cc        cc c       c   c   B       B           KG   B B    B   B KG  KdG  B   KG        KG B       B   B                            D                 E                                    Q       L           LW     L    G   Y IV  I P  L   LQ        RG F       I   LIKY ......S .....ITRSNA  TFI S FPIM NRI N  SM   LV A.L  LKDEARIL  A LHHCIKE HQE 

Sendai/1-2228                                c                 c                                    c       c           cc     c    c   c cc  c c  c   cc        cc c       c   c   B       B           KG   B B    B   B KG  KdG  B   KG        KG B       B   B                            D                 E                                    T       I           LW     L    G   Y VI  L P  L   IQ        RG F       L   LKRS ......G .....TSKGEE  ELV S FSSL EEI N  AL   LS A.L  LSDPVIPL  A MRHVLTE QTV 

Measles/1-2183                               c                 c                                    c       c           cc     c    c   c cc  c c  c   cc        cc c       c   c   B       B           KG   B B    B   B KG  KdG  B   KG        KG B       B   B                            D                 E                                            L           MW          G   Y IV  L P  L   LQ        RG F       I   LARYA......E .....LGRVRY  KLI GFFPAL NPT Q  AM   LS A.Y  LRDITVEL  A LNHCFTE HDV 

Mumps/1-2261                             c                 c                                    c       c           cc     c    c   c cc  c c  c   cc        cc c       c   c   B       B           KG   B B    B   B KG  KdG  B   KG        KG B       B   B                            D                 E                                    S       L           L      L    G   Y VV  L        LQ        KG F       I   LHYL ......P .....KKRIEI LTLV D ALLM DKV G  SS  SFVYA.Q  YGDPVVDI  T YGFICNE LDL 

NDV/1-2204                             c                 c                                    c       c           cc     c    c   c cc  c c  c   cc        cc c       c   c   B       B           KG   B B    B   B KG  KdG  B   KG        KG B       B   B                            D                 E                                            L           I      L    G   Y VV  M G      VQ         G F       L   LAHLR......N .....SEKIDD LRLV A AKDL NQV D  AL   FAYG.A  LLEPSGTFA D FAFNLQE KDT 

HPIV-5/1-2255                             c                 c                                    c       c           cc     c    c   c cc  c c  c   cc        cc c       c   c   B       B           KG   B B    B   B KG  KdG  B   KG        KG B       B   B                            D                 E                                    N       L           L      L    G   Y II  L        LQ        RG F       I   LTYL ......P .....KKRITY LSLV N AFQI DAV N  AL  SFVYA.Q  MSDPIPEL  Q HAFVCSE LDA 

Rabies/1-2127                                c                 c                                    c       c           cc     c    c   c cc  c c  c   cc        cc c       c   c   B       B           KG   B B    B   B KG  KdG  B   KG        KG B       B   B                            D                 E                                    S                   LY     V    G   Y VI  L P  V   VQ                   I   VPRY D..........DLISQLCQ  IAG Q LSMC NSG E  KI   YV NSL  RAEKFRPLIHSLGDFP.VF KDK 

VSV/1-2109                             c                 c                                    c       c           cc     c    c   c cc  c c  c   cc        cc c       c   c   B       B           KG   B B    B   B KG  KdG  B   KG        KG B       B   B                            D                 E                                    S                   IY     I    G   Y LI  V P      M          P F       I   VNLF E..........QDIFSLLN  RIG K VERQ NFS D  KM   ICNLKL KLARESRPLV Q PHFE.NH KTS 

RSV/1-2201                             c                 c                                    c       c           cc     c    c   c cc  c c  c   cc        cc c       c   c   B       B           KG   B B    B   B KG  KdG  B   KG        KG B       B   B                            D                 E                                    N       L           LF     I        F II  V G  M   I         R  F       I   ANCL TLNKSLG RCGFNNVILTQ  LYG C LKLFHNEG Y  KE   FI S.L LNITEEDQF KR YNSMLNN TDA 

HMPV/1-2005                             c                 c                                    c       c           cc     c    c   c cc  c c  c   cc        cc c       c   c   B       B           KG   B B    B   B KG  KdG  B   KG        KG B       B   B                            D                 E                                    N       L           LY     M        F LV    G  M   I            F       L   LNSL ENQEGLG RSNLQGILTNK  ETV Y LSLCCNEG S  KEF  FI S.E LRITEHAQFSTR RNTLLNG TDQ 

Ebola/1-2212                             c                 c                                    c       c           cc     c    c   c cc  c c  c   cc        cc c       c   c   B       B           KG   B B    B   B KG  KdG  B   KG        KG B       B   B                            D                 E                                                        LY     L    G   Y II  L P  L   IQ        KG F       V   LEIEDPVCSDYPN.....FKIVSM  QSG Y LSIL SDG K  KF   LC A.K  LCSKYTER  R LTQMHLA NHT 

Marburg/1-2330                               c                 c                                    c       c           cc     c    c   c cc  c c  c   cc        cc c       c   c   B       B           KG   B B    B   B KG  KdG  B   KG        KG B       B   B                            D                 E                                                        LY     I        F LI  L P  V   IQ        K  F           LWLEDSDGADYPP.....LDVLGE  NQG Q IAMYLEDG K  KH   LC S.C  THGIFTPR YW QSQMIKSYYDE 

HPIV-3/1-2233                                c                 c                                    c       c           cc     c    c   c cc  c c  c   cc        cc c       c   c   B       B           KG   B B    B   B KG  KdG  B   KG        KG B       B   B                            D                 E                                    Q       M           LW     L    G   F VI  L P  L   IQ        RG F       M    PKL ......S .....YQKGNN  EVI K FPIM EKT D  SL   LA S.L  THDPVKQL  A LNHVLSE ELIF

Rinderpest/1-2183                             c                 c                                    c       c           cc     c    c   c cc  c c  c   cc        cc c       c   c   B       B           KG   B B    B   B KG  KdG  B   KG        KG B       B   B                            D                 E                                    T       L           MW          G   Y VV  L P  L   LQ        RG F       I   LPRY ......E .....LERVRY  KLI GFFPTL NST Q  AL   LS A.Y  LRDVTTEL  A LNHCFTE REI 

CRV/1-2184                                   c                 c                                    c       c           cc     c    c   c cc  c c  c   cc        cc c       c   c   C       C           JH   C C    C   C JH  JIH  C   JH        JH C       C   C                            D                 E                                    S       L           LW          G   Y LV  L P  L   LQ        RG F       I   LQRY ......T .....HVRIRY  DLI GFFPDL NST Q  AL   LS A.Y  LKDITFSL  A LSHCFAE QEI 

consensus>70 .......................l....D......gn..%.i!...E........q...........f.........d.l


    330                             340       350       360       370       380       X                               X         X         X         X         X 
Nipah/1-2244                                                               ccc                                                         c    c     ccc   c c    cc   cc  cc  c                                          A    A     DEF   A DEEF DF   DF  DF  A                                                              GHP                                                         I    N     E F   R F    LE   AA  VR  MSECGFTDQ..............KIR........SMFIDDLLS LNID IHLLA F SFF T    I  AKV  EK  EH 

Hendra/1-2244                                                                  ccc                                                         c    c     ccc   c c    cc   cc  cc  c                                          B    B     KdG   B KddG KG   KG  KG  B                                                              GHP                                                         V    N     E F   R F    LE   AA  VR  MIGCGFTDQ..............KTR........SIFIDDLLS MNID IHLLA F SFF T    I  AKT  DK  EH 

Sendai/1-2228                                                                  ccc                                                         c    c     ccc   c c    cc   cc  cc  c                                          B    B     KdG   B KddG KG   KG  KG  B                                                              GHP                                                         I    S     EIF   R F    LE   AA  VR  MTSKDVYTD..............PEA........DAIVESLLA FHGT IDEKA   SFF T    S  AVT  DK  AH 

Measles/1-2183                                                                 ccc                                                         c    c     ccc   c c    cc   cc  cc  c                                          B    B     KdG   B KddG KG   KG  KG  B                                                              GHP                                                         I          EIF   R F    LE   AA  VR  MDQNGFSDE..............GTY........HELIEALDY FITDDIHLTG   SFF S    R  AVT  EN  KY 

Mumps/1-2261                                                               ccc                                                         c    c     ccc   c c    cc   cc  cc  c                                          B    B     KdG   B KddG KG   KG  KG  B                                                              GHP                                                              S     EL    R W    L    AA  VR  MTEDNIFTE..............EEA........NKVLLDLTSQFDNL PDLTA  LCIM L    T TASQ  SK  ES 

NDV/1-2204                                                               ccc                                                         c    c     ccc   c c    cc   cc  cc  c                                          B    B     KdG   B KddG KG   KG  KG  B                                                              GHP                                                         V          EM    R W    LE   AA  VR   IEL..LPN..............NIA........ESVTHAIAT FSGLEQNQAA  LCLL L    L  SRS  RA  SQT

HPIV-5/1-2255                                                               ccc                                                         c    c     ccc   c c    cc   cc  cc  c                                          B    B     KdG   B KddG KG   KG  KG  B                                                              GHP                                                              T     EL    R W    L    AA  VR  MRGTNSFTQ..............DEL........RTVTTNLISPFQDL PDLTA  LCIM L    M TASQ  GK  ES 

Rabies/1-2127                                                                  ccc                                                         c    c     ccc   c c    cc   cc  cc  c                                          B    B     KdG   B KddG KG   KG  KG  B                                                              GHP                                                         L    N      VF   R W    ID    L  L   VSQLEETFG..............PC........ARRFF...RA DQFD IHDLVF  GCY H    Y  YRKG SK YDQ 

VSV/1-2109                                                               ccc                                                         c    c     ccc   c c    cc   cc  cc  c                                          B    B     KdG   B KddG KG   KG  KG  B                                                              GHP                                                         I    T      IY   R W    ID    L  LH  VDEGAK.ID..............RG........IRFLH...DQ MSVK VDLTLV  GSF H    F  YYTG EK  SQ 

RSV/1-2201                                                               ccc                                                         c    c     ccc   c c    cc   cc  cc  c                                          B    B     KdG   B KddG KG   KG  KG  B                                                              GHP                                                         L    N     ELY   R F    VD   AM  VK   NKAQKNLLSRVCHTLLDKTVSDNIINGRWIILLSKF.LKLIK AGDN LNNLS   FLF I    M  ERQ  DA  INC

HMPV/1-2005                                                               ccc                                                         c    c     ccc   c c    cc   cc  cc  c                                          B    B     KdG   B KddG KG   KG  KG  B                                                              GHP                                                         L    N     ELY   R F    VD   AM  VK   TKLKNKNRLRVHGTVLENN..DYPMYEVVLKLLGDT.LRCIK LINK LENAA   YIF I    M  ERD  DA  LNN

Ebola/1-2212                                                               ccc                                                         c    c     ccc   c c    cc   cc  cc  c                                          B    B     KdG   B KddG KG   KG  KG  B                                                              GHP                                                         I    T     ELF   K W    L    AI  VK  AEEITEMRALK...........PSQA.Q...K.IREFHR..TL RLEM PQQLC   SIQ H    V HSET  QK  KH 

Marburg/1-2330                                                                 ccc                                                         c    c     ccc   c c    cc   cc  cc  c                                          B    B     KdG   B KddG KG   KG  KG  B                                                              GHP                                                         V    T     ELF   K W    L    AL  VK  AHDLNLKLQIS...........DNKA.E...C.AQNFIK..TI QAKL PQQYC   SLQ H    V YNDV  DK  KH 

HPIV-3/1-2233                                                                  ccc                                                         c    c     ccc   c c    cc   cc  cc  c                                          B    B     KdG   B KddG KG   KG  KG  B                                                              GHP                                                         I    T     EIF   R F    LE   AA  VR  MESRESIKE..............FLS........VDYIDKILD FNKS IDEIA   SFF T    P  ASI  EK  KY 

Rinderpest/1-2183                                                               ccc                                                         c    c     ccc   c c    cc   cc  cc  c                                          B    B     KdG   B KddG KG   KG  KG  B                                                              GHP                                                         I          EIF   R F    LE   AA  VR  MNQNGVTDD..............NTY........HEIVEALDY FITDDIHLTG   SFF S    R  AIT  DN  KH 

CRV/1-2184                                                                     ccc                                                         c    c     ccc   c c    cc   cc  cc  c                                          C    C     JIH   C JIIH JH   JH  JH  C                                                              GHP                                                         V          EIF   R F    LE   AA  VR  MQDNGFYTE..............ETF........QTLTQALDF FITEDIHITG   SFF S    R  AIT  EN  KH 

consensus>70 .......q.............................................e.f...r..GHP.le...a.d.v....


      390       400       410       420       430       440        450       460        X         X         X         X         X         X          X         X
Nipah/1-2244    c                             c                                                  cc    c      c   cc cc     c  c       c   c          c              c          DEF    A      A   DF DF     A DF       A   A          A              A          K                             W                                                  VL    I      F   II GY     G  P       A   I          T              I       LAD   EYAP MKAHAI CGT  N  RDRHG A  PLYLPAH SKH IRLKNSGESL ID.DCVKNWESFCG QFDCFME

Hendra/1-2244       c                             c                                                  cc    c      c   cc cc     c  c       c   c          c              c          KdG    B      B   KG KG     B KG       B   B          B              B          K                             W                                                  VL    I      F   II GY     G  P       A   I          T              I       LAD   EYGP MKAHAV CGT  N  RDRHR A  PLYLPSH SKH IRLKNSGESL VD.DCVKNWESFCG QFDCFME

Sendai/1-2228       c                             c                                                  cc    c      c   cc cc     c  c       c   c          c              c          KdG    B      B   KG KG     B KG       B   B          B              B          K                             W                                                  AI    L      F   II GY     G  P       V   L          S                      YAQ   KLKT HECHAV CTI  N  RERHG Q  PCDFPDH CLE RNAQGSNTAI YE.CAVDNYTSFIGFKFRKFIE

Measles/1-2183      c                             c                                                  cc    c      c   cc cc     c  c       c   c          c              c          KdG    B      B   KG KG     B KG       B   B          B              B          K                             W                                                  VI    L      F   II GY     G  P       A   I          T              V       NQP   VYET MKGHAI CGI  N  RDRHG S  PLTLPLH ADT RNAQASGEGL HE.QCVDNWKSFAG RFGCFMP

Mumps/1-2261    c                             c                                                  cc    c      c   cc cc     c  c       c   c          c              c          KdG    B      B   KG KG     B KG       B   B          B              B          K                             W                                                  VL    I      F   LI GY     G  P       A   L                         L       CAP   DFQT MKTLAF HAI  N  RRSHN I  PTTLHGN PKS IEMRHDNSELKYE.YVLKNWKSISM RIHKCFD

NDV/1-2204    c                             c                                                  cc    c      c   cc cc     c  c       c   c          c              c          KdG    B      B   KG KG     B KG       B   B          B              B          K                             W                                                  MV    I      F   II GY     G  P           I          S              L       CAP   DFDM LQVLSF KGT  N  RKKNS V  RVKVDTIYGNI GQLHADSAEI HD.VMLREYKSLSA EFEPCID

HPIV-5/1-2255    c                             c                                                  cc    c      c   cc cc     c  c       c   c          c              c          KdG    B      B   KG KG     B KG       B   B          B              B          K                             W                                                  VL    I      F   LI GY     G  P       A   L          S              I       CAG   DFPT MKTLAF HTI  N  RRKHH V  PLNLPGN SKG TELMNDNTEI YE.FTLKHWKEVSL KFKKCFD

Rabies/1-2127       c                             c                                                  cc    c      c   cc cc     c  c       c   c          c              c          KdG    B      B   KG KG     B KG       B   B          B              B          K                             W                                                  MI               IL                       L                         L       HLK   DKSYQECLASDLARR  RWGFDK.YSK YLDSRFLARDHP TPYIKTQTWPPKH.IVDLVGDTWHK PITQIFE

VSV/1-2109    c                             c                                                  cc    c      c   cc cc     c  c       c   c          c              c          KdG    B      B   KG KG     B KG       B   B          B              B          K                             W                                                   I    A          VL                                  T              L       TMK D DVSY KALASDLARI  FQQFND.HKK FVNGDLLPHDHPFKSHVKENTWP AA.QVQDFGDKWHE PLIKCFE

RSV/1-2201    c                             c                                                  cc    c      c   cc cc     c  c       c   c          c              c          KdG    B      B   KG KG     B KG       B   B          B              B          K                             W                                                        L      F   II GF        P       L              S              L       NET FYLLSS SMLRGA IYR  K  VNN.YNR  TLRNAIV PLRWLTYYKLNTYP LLELTERDLIVLSG RFYREFR

HMPV/1-2005    c                             c                                                  cc    c      c   cc cc     c  c       c   c          c              c          KdG    B      B   KG KG     B KG       B   B          B              B          K                             W                                                  IL    L      F   II GF        P       L              S              I       EIT   RWES TELRGA ILR  K  VDN.NKR  KIKNLKV SKRWTMYFKAKSYP QLELSEQDFLELAA QFEQEFS

Ebola/1-2212    c                             c                                                  cc    c      c   cc cc     c  c       c   c          c              c          KdG    B      B   KG KG     B KG       B   B          B              B          K                             W                                                  AL    I      F   IA  Y     G          L   L                         L       TVL   RPIV FETYCV KYS  KH FDS.Q S YSVTSDRN TPG NSYIKRNQFPPLP.MIKELLWEFYH DHPPLFS

Marburg/1-2330      c                             c                                                  cc    c      c   cc cc     c  c       c   c          c              c          KdG    B      B   KG KG     B KG       B   B          B              B          K                             W                                                  IL    M      F   VA        G          L   L          S              V       QST   KPKV FETFCV KFI  KNHYHS.Q S YKTTHDLH TPY RQHIVSNSFP QA.EIYQHLWEWYF EHEPLFS

HPIV-3/1-2233       c                             c                                                  cc    c      c   cc cc     c  c       c   c          c              c          KdG    B      B   KG KG     B KG       B   B          B              B          K                             W                                                   L    I      F   II GY     G  P       A   I          S              I       YIE Q KFDT NKCHAI CTI  N  RERHG Q  PVTLPDH HEF INAYGSNSAI YE.NAVDYYQSFIG KFNKFIE

Rinderpest/1-2183    c                             c                                                  cc    c      c   cc cc     c  c       c   c          c              c          KdG    B      B   KG KG     B KG       B   B          B              B          K                             W                                                  VI    L      F   II GY     G  P       A   I          T              V       NQP   VYET MKGHAI CGI  N  RDRHG S  PIHLPVH ATS RNAQASGEGL YE.QCVDNWKSFAG RFGCFMP

CRV/1-2184          c                             c                                                  cc    c      c   cc cc     c  c       c   c          c              c          JIH    C      C   JH JH     C JH       C   C          C              C          K                             W                                                  VV    M      F   II GY     G  P       A   I          T              I       NQP   SYET MKGHAI CGI  N  RDRHG T  PMDLPVH SPI RNAHASGEGI YS.QCIENWKSFAG RFKCFMP

consensus>70 ...K.............f...ii.gy.d...g.Wp.............................................


CR-I

CR-I

CR-I

CR-I



       470       480       490                  500       510       520                  X         X         X                    X         X         X         
Nipah/1-2244             c                                                                        ccccccc ccc   c  c ccc    c                    ccccc  cc    c     c cc    c     DEEEEEEEEEF   A  A DEF    A                    DEEEF  DF    A     A DF    D            D                                                                        DLSMYMK KAL   K  W SVY    L                     RRLV  FV    F     L YV    YLKLDS           SPI DE D   PREV SYTPP...........KSTEP    DV  NDEN DPYNM E  LSGA 

Hendra/1-2244                c                                                                        ccccccc ccc   c  c ccc    c                    ccccc  cc    c     c cc    c     KdddddddddG   B  B KdG    B                    KdddG  KG    B     B KG    K            D                                                                        DLSMYMK KAL   K  W SVY    L                     RRLV  FV    F     L YV    YLKLDS           SPI EE D   PREV NYTPP...........RSTEP    DV  NDEN DPYNM E  LTGD 

Sendai/1-2228                c                                                                        ccccccc ccc   c  c ccc    c                    ccccc  cc    c     c cc    c     KdddddddddG   B  B KdG    B                    KdddG  KG    B     B KG    K            D                                                                        DLTIYMK KAL   K  W SVY    L                    TRRLI  FI    F     I YV    WPQLDE           SPR EA D   PDSN YYKVP...........ESEE     EV  NDEN NPEDI D  ESGD 

Measles/1-2183               c                                                                        ccccccc ccc   c  c ccc    c                    ccccc  cc    c     c cc    c     KdddddddddG   B  B KdG    B                    KdddG  KG    B     B KG    K            D                                                                        DLTMYLK KAL      W SVY    L                    SRRLV  FL    F     I YV    YLSLDS           AALQRE D   PKEF RYDPP...........KGTG     DV  NDSS DPYDM M  VSGA 

Mumps/1-2261             c                                                                        ccccccc ccc   c  c ccc    c                    ccccc  cc    c     c cc    c     KdddddddddG   B  B KdG    B                    KdddG  KG    B     B KG    K            D                                                                        DLSIFMK KAI   K  W  VF    I                    NRRLL  FL    F     L YV    YASPDE           SCP QD MG  RRSL KQRYRDA.....NRPLPQPF     LN  EDDR DPIKE E  TSGE 

NDV/1-2204             c                                                                        ccccccc ccc   c  c ccc    c                    ccccc  cc    c     c cc    c     KdddddddddG   B  B KdG    B                    KdddG  KG    B     B KG    K            D                                                                         LSMFLK KAI      W   F    L                    T RLL  FL    F     M YL    YYDPVTN          AHPSDN LAS RRNL SEDQKKQ.....IE..EATS N   IE  ESND DPYKE E  TTLE 

HPIV-5/1-2255             c                                                                        ccccccc ccc   c  c ccc    c                    ccccc  cc    c     c cc    c     KdddddddddG   B  B KdG    B                    KdddG  KG    B     B KG    K            D                                                                        ELSIFMK KAI   K  W SVF    I                    NRRLL  FL    F     L YV    YADAGE           SAP QD M   RRSL KQRHQHH.....QVPLPNPF     LN  GDDK DPNVE Q  TSGE 

Rabies/1-2127                c                                                                        ccccccc ccc   c  c ccc    c                    ccccc  cc    c     c cc    c     KdddddddddG   B  B KdG    B                    KdddG  KG    B     B KG    K            D                                                                        D S  L  K     R    S                           S KVI   L          L  I     IPESM P EI D  SHSFT TRLA WLS.....ENRG...........GPVP E   ITA SKPPVNPREF RS .DLGG

VSV/1-2109             c                                                                        ccccccc ccc   c  c ccc    c                    ccccc  cc    c     c cc    c     KdddddddddG   B  B KdG    B                    KdddG  KG    B     B KG    K            D                                                                        D SI    K     R                                SKKVL   L          L  I     IPDLL P  IYS  SHSMN SEVLKHVR.....MNPN...........TPIP     QTM DTKATNWKEF KE .DEKG

RSV/1-2201             c                                                                        ccccccc ccc   c  c ccc    c                    ccccc  cc    c     c cc    c     KdddddddddG   B  B KdG    B                    KdddG  KG    B     B KG    K            D                                                                        DL M I  KAI   K    T F    M                    SRRVL  YL    F        V    YLPKKV  E I N    SPP NLIW S PRNY PSHIQNYIEHEKLKFSESDK     EY  RDNK NECDLYNC VNQS 

HMPV/1-2005             c                                                                        ccccccc ccc   c  c ccc    c                    ccccc  cc    c     c cc    c     KdddddddddG   B  B KdG    B                    KdddG  KG    B     B KG    K            D                                                                         L M L  KAI   K    SVY    L                    TRRVL  YL    F       YV    YVPEKTN E V N    SPP RLIW   PKNY PEKIKNRYLEETFNASDSLK     EY  KDNK DQKELKS  VKQE 

Ebola/1-2212             c                                                                        ccccccc ccc   c  c ccc    c                    ccccc  cc    c     c cc    c     KdddddddddG   B  B KdG    B                    KdddG  KG    B     B KG    K            D                                                                        DLSIFIK RA    R  W  VF    L                    TKRV   FL    F     L YA    YTKIIS          TAVE TC DA  EPNV GYNPP...........HKFS    PEQ  EQEN SIENV S  QKLE 

Marburg/1-2330               c                                                                        ccccccc ccc   c  c ccc    c                    ccccc  cc    c     c cc    c     KdddddddddG   B  B KdG    B                    KdddG  KG    B     B KG    K            D                                                                        DLSIFIK RA       W SVF    L                    SKRV   FL    F     L FA    YTKIIS          TAVNQEC D   DRSV GYNPP...........VRFQ    PEQ  GQAD SLNQI E  EKLE 

HPIV-3/1-2233                c                                                                        ccccccc ccc   c  c ccc    c                    ccccc  cc    c     c cc    c     KdddddddddG   B  B KdG    B                    KdddG  KG    B     B KG    K            D                                                                        DLTIYMK KAL   K  W TVY    L                    SRRLV  FI    F     L YV    WPQLDE           SPK SN D   PASN LYRTN...........ASNE     EV  ADSK DPHQI D  ESGD 

Rinderpest/1-2183             c                                                                        ccccccc ccc   c  c ccc    c                    ccccc  cc    c     c cc    c     KdddddddddG   B  B KdG    B                    KdddG  KG    B     B KG    K            D                                                                        DLTMYLK KAL   K  W SAY    L                    SRRLV  FL    F     I YV    YLSLDS           AAL KE D   PKEF RYNPP...........KSTS     DV  NDST DPYNM M  VSGD 

CRV/1-2184                   c                                                                        ccccccc ccc   c  c ccc    c                    ccccc  cc    c     c cc    c     JIIIIIIIIIH   C  C JIH    C                    JIIIH  JH    C     C JH    J            D                                                                        DLTMYLK KAL   R  W SVY    L                    SRRLV  FL    F     I YV    YLSLDS           AAL KE D   PKEF RYNPP...........RSTE     NV  EDSQ DPYNM M  ISGQ 

consensus>70 .....#l..ymkDka.......w...y....l......................r..e.fl.d..fd..n...yv....y


530       540       550       560       570       580       590       600         X         X         X         X         X         X         X         X         
Nipah/1-2244 c           cc c    cc c       c      c                                           c    ccccc  c cc    c cccc cc   cccc  ccc  c   c  c cc     c c c              F A    DEEEEEEEEEF  DEEEEEEF DEF  DEEEF DEF  A   A  A DF     A A A              L           KE E    GR F       R      E                                           D    VSYSL  K  K    L AKMT KM   QVIA  LIA  V   F  N MV     L K L               E EQFN         T QA        Y   AC     A   SG GKY KE G  KDEHE L T FQLSISSVPRGNSQ

Hendra/1-2244    c           cc c    cc c       c      c                                           c    ccccc  c cc    c cccc cc   cccc  ccc  c   c  c cc     c c c              G B    KdddddddddG  KddddddG KdG  KdddG KdG  B   B  B KG     B B B              L           KE E    GR F       R      E                                           D    VSYSL  K  K    L AKMT KM   QVIA  LIA  V   F  N MV     L K L               T EQFN         T QA        Y   AC     A   SG GKY KE G  KDEHE L T FQLSISSVPRGNSQ

Sendai/1-2228    c           cc c    cc c       c      c                                           c    ccccc  c cc    c cccc cc   cccc  ccc  c   c  c cc     c c c              G B    KdddddddddG  KddddddG KdG  KdddG KdG  B   B  B KG     B B B              L           KE E    GR F       R      E                                           D    ISYSL  K IK    L AKMT KM   QVLA  LLA  I   F  N MV     L K L               K EKFN           QE        Y   AV     T   KG GEL SE G  KGEID L R TTLSVSGVPRTDSV

Measles/1-2183   c           cc c    cc c       c      c                                           c    ccccc  c cc    c cccc cc   cccc  ccc  c   c  c cc     c c c              G B    KdddddddddG  KddddddG KdG  KdddG KdG  B   B  B KG     B B B              L           KE E    GR F       R      E                                           D    LSYSL  K IK    L AKMT KM   QVIA  LI   I   F  N MA     L K L               H PEFN           ET        Y   AC     N  SNG GKY KD G  KDEHD T A HTLAVSGVPKDLKE

Mumps/1-2261 c           cc c    cc c       c      c                                           c    ccccc  c cc    c cccc cc   cccc  ccc  c   c  c cc     c c c              G B    KdddddddddG  KddddddG KdG  KdddG KdG  B   B  B KG     B B B              L           KE E    GR F       R      E                                           D    ASYSL  K IK    I AKMT RM   QVIA  LLA  A      N VV     L K L               R PEFC           AT        K   SC     S   NH GKLMRE G  LDQLK T S LTMNQIGIISEHSR

NDV/1-2204 c           cc c    cc c       c      c                                           c    ccccc  c cc    c cccc cc   cccc  ccc  c   c  c cc     c c c              G B    KdddddddddG  KddddddG KdG  KdddG KdG  B   B  B KG     B B B              L           KE E    GR F       R      E                                           D    VSYSL  K VK    I AKLT KL   QVMA  ILA  I   F  N VI     L K M               R DSVA           VN        K   NC     G   DR APF QG G  QDSIS T S LAMSQLSFNSNKKR

HPIV-5/1-2255 c           cc c    cc c       c      c                                           c    ccccc  c cc    c cccc cc   cccc  ccc  c   c  c cc     c c c              G B    KdddddddddG  KddddddG KdG  KdddG KdG  B   B  B KG     B B B              L           KE E    GR F       R      E                                           D    ASYSL  K IK    I AKLT RM   QVIA  LLA  A      N VV     L K L               H DTFC           PD        K   SC     S   NH GKLMKE G  MNQLS T S LTMSQIGIISEKAR

Rabies/1-2127    c           cc c    cc c       c      c                                           c    ccccc  c cc    c cccc cc   cccc  ccc  c   c  c cc     c c c              G B    KdddddddddG  KddddddG KdG  KdddG KdG  B   B  B KG     B B B              L           KE E    GR F       R      E                                           D    I      R LK      A MS  L    VI   LLA  I   F    M      V K L               P EDLI GLKP      IE  F  L  WN  LYF  T K   NY LPL DALT TDNLNK F K IDRVT.........

VSV/1-2109 c           cc c    cc c       c      c                                           c    ccccc  c cc    c cccc cc   cccc  ccc  c   c  c cc     c c c              G B    KdddddddddG  KddddddG KdG  KdddG KdG  B   B  B KG     B B B              L           KE E    GR F       R      E                                           D    I      R LK        MS KL    VI   LI       F    MA     V K M               D DDLI GLKG      LA  F SL  W   EYF  T Y  KTHFVPM KGLT  DDLTA I K LDSSS.........

RSV/1-2201 c           cc c    cc c       c      c                                           c    ccccc  c cc    c cccc cc   cccc  ccc  c   c  c cc     c c c              G B    KdddddddddG  KddddddG KdG  KdddG KdG  B   B  B KG     B B B              L           KE E    GR F       R      E                                                VS T   R L     M A         QILA  MIA  I   F  S        L K L               NNPNHV  L G     S.V     MQPGMF QV     K   EN LQF PE LTRYGDLE Q I ELKAGISNK.....

HMPV/1-2005 c           cc c    cc c       c      c                                           c    ccccc  c cc    c cccc cc   cccc  ccc  c   c  c cc     c c c              G B    KdddddddddG  KddddddG KdG  KdddG KdG  B   B  B KG     B B B              L           KE E    GR F       R      E                                           D    VS T   R L     M A    K    QILA  LLA  I   F  T        L R M               N KDHI  L G     S.V     MQPG Q QI     K   DN VPF PE LTKYGDLD Q I EIKSELSSI.....

Ebola/1-2212 c           cc c    cc c       c      c                                           c    ccccc  c cc    c cccc cc   cccc  ccc  c   c  c cc     c c c              G B    KdddddddddG  KddddddG KdG  KdddG KdG  B   B  B KG     B B B              L           KE E    GR F       R      E                                                 SFSL  K L        KL       Q L   LLA  L   F  N MV         L               LPQYRNF         N.V  T G  PYPT NV T C A   DG AKA PS M  VTEREQKES LHQASWH.......

Marburg/1-2330   c           cc c    cc c       c      c                                           c    ccccc  c cc    c cccc cc   cccc  ccc  c   c  c cc     c c c              G B    KdddddddddG  KddddddG KdG  KdddG KdG  B   B  B KG     B B B              L           KE E    GR F       R      E                                                 SFSL  K L        KL  RV   Q LA  LLA  L   F  N MV         L               APSYRNF         N.I  T G  PY   NV T   A   DG AKA PS M  VTEREQKEA LHQASWH.......

HPIV-3/1-2233    c           cc c    cc c       c      c                                           c    ccccc  c cc    c cccc cc   cccc  ccc  c   c  c cc     c c c              G B    KdddddddddG  KddddddG KdG  KdddG KdG  B   B  B KG     B B B              L           KE E    GR F       R      E                                           D    ISYSL  K IK    L AKMT KM   QVL   LLA  I   F  N MV     L K L               D PEFN           QE        Y   AT   S T   NN GKF QE G  KGEIE L R TTISISGVPRYNEV

Rinderpest/1-2183 c           cc c    cc c       c      c                                           c    ccccc  c cc    c cccc cc   cccc  ccc  c   c  c cc     c c c              G B    KdddddddddG  KddddddG KdG  KdddG KdG  B   B  B KG     B B B              L           KE E    GR F       R      E                                           D     SYSL  K IK    L AKMT KM   QVIA  LI   I   F  N MA     L K L               R PDFNS          ET        Y   AC     N  PNG GKY RD G  KDEHD T A HTLAVSGVPKDFKD

CRV/1-2184       c           cc c    cc c       c      c                                           c    ccccc  c cc    c cccc cc   cccc  ccc  c   c  c cc     c c c              H C    JIIIIIIIIIH  JIIIIIIH JIH  JIIIH JIH  C   C  C JH     C C C              L           KE E    GR F       R      E                                           D    LSYSL  K IK    L AKMT KM   QVIA  LI   I   F  N MA     L K L               E PDFN           EV        Y   AC     N  SNG GKY KD G  KDEHD T S HTLAVSGVPKDKKD

consensus>70 L.d.....syslKEkE.k..GR.Fakm...mR..qv.aE.l.an.....f..n.....e..l.k.$..............


610       620       630       640       650       660       670       680         X         X         X         X         X         X         X         X         
Nipah/1-2244 GNDPQSINNIERDFQYFKGVTTNVKDKKNNSFNKVKSALNNPCQADGVHHNMSPNTRNRYKCSNTSKSFLDYHTEFNPHN

Hendra/1-2244    GRDSEFSNNTEKSLISLKRTTGRLLNNEVPCRMNIMSALIDKNQSDQKKHNILPNTRNRHKCDNTSQTFLDYHMEFSPYK

Sendai/1-2228    YNNPRSSEKRNESMKKR..................................................NSKGYWDEKK...

Measles/1-2183   SHRGGPVLK...TYSRSPVHT.........................S........T....RNVKAEKGFVGFPH...VI.

Mumps/1-2261 RSTADNMTL.....AHS...G.........................SNKHRIN...........................

NDV/1-2204 IAD.............................................................................

HPIV-5/1-2255 KSTRDNINQ.....PGF...Q.............................NIQ...........................

Rabies/1-2127    ................................................................................

VSV/1-2109 ................................................................................

RSV/1-2201 ................................................................................

HMPV/1-2005 ................................................................................

Ebola/1-2212 ................................................................................

Marburg/1-2330   ................................................................................

HPIV-3/1-2233    YNNSKSHTDDLKTYNKI..................................................SNLNLSSNQK...

Rinderpest/1-2183 NYRGGPRAK...TFSSKKTHT.........................G........A....GISRVSRNEANYRS...PE.

CRV/1-2184 SHRGLTNQR...KSLKPAPYR.........................G........T....RHS.VSSPSSRYID...PN.

consensus>70 ................................................................................


690       700       710       720       730       740       750       760         X         X         X         X         X         X         X         X         
Nipah/1-2244                                 c  c     c               c        c                                      c   c c c  c c c ccc   c   c  cc c   c cc   c    ccc c                          A   A DEF DF A DEEEF   A   A  DEEF   A DEF  A    DEF A                                 D  K     R               G        H                                      V   L T L  F L W YES   F   L  IY L   F WM   L    IYV D HYKSDNTEAAVLSRYEDNTGTKFDT SAF T   K  C N     MAI AER DE    PGF N   KR ERSV   A P

Hendra/1-2244                                    c  c     c               c        c                                      c   c c c  c c c ccc   c   c  cc c   c cc   c    ccc c                          B   B KdG KG B KdddG   B   B  KddG   B KdG  B    KdG B                                 D  K     R               G        H                                      V   L T L  F L W YES   F   L  IY L   F WM   L    IYV D SDRMDRTETSDFSKYDDGTGTKFDT SAF T   K  C N     MAI AER DE    PGF N   KR EKSV   A P

Sendai/1-2228                                    c  c     c               c        c                                      c   c c c  c c c ccc   c   c  cc c   c cc   c    ccc c                          B   B KdG KG B KdddG   B   B  KddG   B KdG  B    KdG B                                 D  K     R               G        H                                      L   L T L  Y L W FES   F      IF     F WM   L    IYV D .......RSRHEFKATDSSTDGYET SCF T   K  C N     TAL GQRCNE   FKTF N   PV EKCT   G P

Measles/1-2183                                   c  c     c               c        c                                      c   c c c  c c c ccc   c   c  cc c   c cc   c    ccc c                          B   B KdG KG B KdddG   B   B  KddG   B KdG  B    KdG B                                 D  K     R               G        H                                      V   I T L  Y L W YET   F   L  IY L   F WL   L    LYV D .......RQNQD.TDHPENIETYET SAF T   K  C N     ISL AQR NE    PSF Q   KR ETSV   S P

Mumps/1-2261                                 c  c     c               c        c                                      c   c c c  c c c ccc   c   c  cc c   c cc   c    ccc c                          B   B KdG KG B KdddG   B   B  KddG   B KdG  B    KdG B                                 D  K     R               G        H                                      A   L T L  Y L W Y     F   L  MY I   F WI   L    LYV D ....NSQFKKNKDSKHEMPDDGFEI ACF T   T  C N   QVIIP ART NS    PHL E   LR MRST   G P

NDV/1-2204                                 c  c     c               c        c                                      c   c c c  c c c ccc   c   c  cc c   c cc   c    ccc c                          B   B KdG KG B KdddG   B   B  KddG   B KdG  B    KdG B                                 D  K     R               G        H                                      V   I T L  Y L W Y T   F   I  L  L   F WI   L    MFV D .....CKERVSSNRNHDQKSKNRRR ATF T   Q  C N   Q VKL AHT NQ M  PHF E   LR MDTT   G P

HPIV-5/1-2255                                 c  c     c               c        c                                      c   c c c  c c c ccc   c   c  cc c   c cc   c    ccc c                          B   B KdG KG B KdddG   B   B  KddG   B KdG  B    KdG B                                 D  K     R               G        H                                      A   L T L  Y L W Y T   F   L  MY     F WI   L    LYV D ....RNKSHHSKQVNQRDPSDDFEL ASF T   K  C Q   Q IIP AQS NR   YPHL E   LR MRST   G P

Rabies/1-2127                                    c  c     c               c        c                                      c   c c c  c c c ccc   c   c  cc c   c cc   c    ccc c                          B   B KdG KG B KdddG   B   B  KddG   B KdG  B    KdG B                                 D  K     R               G        H                                      V          W      ES       L  VF L   F           IY  D ................GQGLLDYSR TYAFHL YE  NNHQ L  TEDVFSV DQ    KRV SRT EFFQKAW  YS R

VSV/1-2109                                 c  c     c               c        c                                      c   c c c  c c c ccc   c   c  cc c   c cc   c    ccc c                          B   B KdG KG B KdddG   B   B  KddG   B KdG  B    KdG B                                 D  K     R               G        H                                      I          W       S       M                     IY    ................GQGLKSYEA CIANHI YE  NNHQ KL NGPVFRV GQFL YPSLIERT EFFEKSL  YNGR

RSV/1-2201                                 c  c     c               c        c                                      c   c c c  c c c ccc   c   c  cc c   c cc   c    ccc c                          B   B KdG KG B KdddG   B   B  KddG   B KdG  B    KdG B                                 D  K     R               G        H                                          I T L  F   F YET       L  L  V   F WL   I    I     .............SNRYNDNYNNYISKCS I   S  NQA     SCICSDV DE H  QSL S   LT PHVT ICTYR

HMPV/1-2005                                 c  c     c               c        c                                      c   c c c  c c c ccc   c   c  cc c   c cc   c    ccc c                          B   B KdG KG B KdddG   B   B  KddG   B KdG  B    KdG B                                 D  K     R               G        H                                      A   I T L  F   F YET       A  L      F WL   V    M     .............KTRRNDSYNNYI RAS V   S  NQA     TAICADV DE H TQSL C   LI PMTT ICAYR

Ebola/1-2212                                 c  c     c               c        c                                      c   c c c  c c c ccc   c   c  cc c   c cc   c    ccc c                          B   B KdG KG B KdddG   B   B  KddG   B KdG  B    KdG B                                 D  K     R               G        H                                            T L  Y L F YE    F       Y V   F WM   I    M V D .............HTSDDFGEHATVRGSSFV   E  N A    FTAP IEYCNRC   KNV N   YT PQCY H S Y

Marburg/1-2330                                   c  c     c               c        c                                      c   c c c  c c c ccc   c   c  cc c   c cc   c    ccc c                          B   B KdG KG B KdddG   B   B  KddG   B KdG  B    KdG B                                 D  K     R               G        H                                            T L  Y L F YE    F       Y V   F WM   I    M V D .............HNSASIGENAIVRGASFV   E  N A    FTRH IDYCNRC   KNL D   FL PLCY H S F

HPIV-3/1-2233                                    c  c     c               c        c                                      c   c c c  c c c ccc   c   c  cc c   c cc   c    ccc c                          B   B KdG KG B KdddG   B   B  KddG   B KdG  B    KdG B                                 D  K     R               G        H                                      V   L T L  Y L W YES   F      IF L   F WL   L    IYV D .......SKKFEFKSTDIYNDGYET SCF T   K  C N     TAL GETCNQ    NKL N   PR EGST   G P

Rinderpest/1-2183                                 c  c     c               c        c                                      c   c c c  c c c ccc   c   c  cc c   c cc   c    ccc c                          B   B KdG KG B KdddG   B   B  KddG   B KdG  B    KdG B                                 D  K     R               G        H                                      V   I   L  Y L W YET   F   L  IY L   F WL   L    LYV D .......QRGCN.TGGPDQIESYET SAF TA  K  C N     ISL AQR NE    PSF Q   RR ERSV   S P

CRV/1-2184                                       c  c     c               c        c                                      c   c c c  c c c ccc   c   c  cc c   c cc   c    ccc c                          C   C JIH JH C JIIIH   C   C  JIIH   C JIH  C    JIH C                                 D  K     R               G        H                                      V   I T L  Y L W YET   F   L  IY L   F WL   L    LYV D .......PNFCTSRREDNDIEIYET SAF T   K  C N     ISI AQR NE    PSF Q   RR EQSI   S P

consensus>70 ...............................tDl.Ky.l..Rye....f.q..ne.yG....fnw.H........yv.d.


CR-II

CR-II

CR-III



770        780       790       800       810       820       830       840        X          X         X         X         X         X         X         X        
Nipah/1-2244                            cc cc  cc c                        ccc                 cc        c                c      c cc cc  c c       cc  ccc   c c cc  c        DF        A              DEEEF  DEEEEF DF  A A       DF  DEEEEEF A DF  A                                 GG EG  QK W                        GDN                 PP        L                I        TI TI  L L       RI  IVQ     I IT  V      NC  NIDK.HME EKTPEDDIFIHYPK     YS  T   A  PF F SAYETNT  AA      ES A  QK HPNLPY

Hendra/1-2244                               cc cc  cc c                        ccc                 cc        c                c      c cc cc  c c       cc  ccc   c c cc  c        KG        B              KdddG  KddddG KG  B B       KG  KdddddG B KG  B                                 GG EG  QK W                        GDN                 PP        L                I        TI TI  L L       RI  IVQ     I IT  V      NC  DIGK.HIN DDTPEDDIFIHSPK     YS  T   A  PF F SAYETNT  AA      ES A  QK HPNLPY

Sendai/1-2228                               cc cc  cc c                        ccc                 cc        c                c      c cc cc  c c       cc  ccc   c c cc  c        KG        B              KdddG  KddddG KG  B B       KG  KdddddG B KG  B                                 GG EG  QK W                        GDN                 P         L                I      L TL SI  I L       RV  MVQ   Q I VT  V      YC VADRM.HRQ QDHADSGIFIHNPR     YC      I  SA H AAVRVGV  SA       A A  SR PVAQTY

Measles/1-2183                              cc cc  cc c                        ccc                 cc        c                c      c cc cc  c c       cc  ccc   c c cc  c        KG        B              KdddG  KddddG KG  B B       KG  KdddddG B KG  B                                 GG EG  QK W                        GDN                 PP        L                I      L TI TI  L L       RI  LVQ   Q I VT  V      HC  DLDA.HVP CKVPNDQIFIKYPM     YC      S  PY Y AAYESGV  AS       T A  KR PSTWPY

Mumps/1-2261                            cc cc  cc c                        ccc                 cc        c                c      c cc cc  c c       cc  ccc   c c cc  c        KG        B              KdddG  KddddG KG  B B       KG  KdddddG B KG  B                                 GG EG  QK W                        GDN                 PP        L                I      L TM SI  I L       RV  MVQ   Q I IT  V      FN  SDPT.QLD DTALNDDIFIVSPR     LC      I  ST I SATEANT  MS       A A  TR VRSLSH

NDV/1-2204                            cc cc  cc c                        ccc                 cc        c                c      c cc cc  c c       cc  ccc   c c cc  c        KG        B              KdddG  KddddG KG  B B       KG  KdddddG B KG  B                                 GG EG  QK W                        GDN                 PP        L                I      L TM SI  I L       RV  MVQ   Q I VT  V      FN  SDPT.DCD SRVPNDDIYIVSAR     LC      I  AA Q AAARSHC  AC       V A  RE RSDDSP

HPIV-5/1-2255                            cc cc  cc c                        ccc                 cc        c                c      c cc cc  c c       cc  ccc   c c cc  c        KG        B              KdddG  KddddG KG  B B       KG  KdddddG B KG  B                                 GG EG  QK W                        GDN                 PP        L                I      A TM SI  I L       RV  MVQ   Q I VT  V      FN  ADTS.QFD DKVINGDIFIVSPR     LC      I  AV I SATESGT  MS       A A  TR PRSLPT

Rabies/1-2127                               cc cc  cc c                        ccc                 cc        c                c      c cc cc  c c       cc  ccc   c c cc  c        KG        B              KdddG  KddddG KG  B B       KG  KdddddG B KG  B                                 GG EG  QK W                        GDN                                            L        SL SL  I         R   LAQ   Q L  T  L      SDLIGLREDQIYCLDASNGPTCWNGQD     LR  G   V  LM DRESQIRNT TKI       V CP YM SPGLSQ

VSV/1-2109                            cc cc  cc c                        ccc                 cc        c                c      c cc cc  c c       cc  ccc   c c cc  c        KG        B              KdddG  KddddG KG  B B       KG  KdddddG B KG  B                                 GG EG  QK W                        GDN                                            L        TI NL  I          V  LAQ   Q I  Q         PDLMRVHNNTL..INSTSQRVCWQGQE     LR  G   L  LV QREAKIRNTA KV       V CT YKTKKSRNV

RSV/1-2201                            cc cc  cc c                        ccc                 cc        c                c      c cc cc  c c       cc  ccc   c c cc  c        KG        B              KdddG  KddddG KG  B B       KG  KdddddG B KG  B                                 GG EG  QK W                        GDN                 PP        L                I      L TI  I  L L        I  LIN   Q I IS  I      HA  YIGDHIVD NNVDEQSGLYRYHM     WC      EA SL D ISLKGKFS TA       S D  KP RLMEGQ

HMPV/1-2005                            cc cc  cc c                        ccc                 cc        c                c      c cc cc  c c       cc  ccc   c c cc  c        KG        B              KdddG  KddddG KG  B B       KG  KdddddG B KG  B                                 GG EG  QK W                        GDN                 PP        I                I      L TM  I  L V        M  LLN   Q I VS  V      HA  ETKG.EYD DKIEEQSGLYRYHM     WC      EA SL D VSVKTRCQ TS       S D  KP KLSEGL

Ebola/1-2212                            cc cc  cc c                        ccc                 cc        c                c      c cc cc  c c       cc  ccc   c c cc  c        KG        B              KdddG  KddddG KG  B B       KG  KdddddG B KG  B                                 GG EG  QK W                        GDN                 PP                         I      L T  S   I L       KL  AV    Q I V          YN  HNLT.LENRDNPPEGPSSYRGHM     LQ     SI CAQ S VEIKTGF  RS  M    C T LSVFPLETDA

Marburg/1-2330                              cc cc  cc c                        ccc                 cc        c                c      c cc cc  c c       cc  ccc   c c cc  c        KG        B              KdddG  KddddG KG  B B       KG  KdddddG B KG  B                                 GG EG  QK W                        GDN                 PP                         I      L T  S   I L       KL   V    Q I            YS  HCVT.EDNRNNPPDCANAYHYHL     LQ     CI CAQ T VELKTKL  KSS M    C TTLSLFPIDAPN

HPIV-3/1-2233                               cc cc  cc c                        ccc                 cc        c                c      c cc cc  c c       cc  ccc   c c cc  c        KG        B              KdddG  KddddG KG  B B       KG  KdddddG B KG  B                                 GG EG  QK W                        GDN                 PP        L                I      L TL SI  I L       RV  MVQ   Q I VT  V      YC  SDKE.HIS EDHPDSGFYVHNPR     FC      I  SA H AAVRIGV  TA       A A  TR PNNYDY

Rinderpest/1-2183                            cc cc  cc c                        ccc                 cc        c                c      c cc cc  c c       cc  ccc   c c cc  c        KG        B              KdddG  KddddG KG  B B       KG  KdddddG B KG  B                                 GG EG  QK W                        GDN                 PP        L                I      L TI TI  L L       RI  LVQ   Q I VT  V      HC  DLDS.HVN DNVPNDQIFIKYPM     YC      S  PY Y AAHESGV  AS       T A  KR PSSWPY

CRV/1-2184                                  cc cc  cc c                        ccc                 cc        c                c      c cc cc  c c       cc  ccc   c c cc  c        JH        C              JIIIH  JIIIIH JH  C C       JH  JIIIIIH C JH  C                                 GG EG  QK W                        GDN                 PP        L                V      L TI TI  L L       RI  LVQ   Q I VT  V      HC  DLDR.HVD NTAPNSQIFIKYPM     YC      S  PY Y AAHESGV  AS       T A  KR PSTWSY
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  850       860       870       880       890       900       910       920         X         X         X         X         X         X         X         X     
Nipah/1-2244                             c      cc          c     c       c                           c          c      c   cc    ccc     cc  c     cc c c  c c    c  c c c           A          A      DF  DF  DEEEF     DEF A   A DF A DF A A    A  A A A                              G      ET          K     G       K                                      L      L   LK    IIS     YS  I     VL Q L  M R    S  L D T  ...KVKKEICAKQAQLYFER RMNLRA  HN  AT     THLFI   K HYD A  S A  S S CCFW ET V E RS

Hendra/1-2244                                c      cc          c     c       c                           c          c      c   cc    ccc     cc  c     cc c c  c c    c  c c c           B          B      KG  KG  KdddG     KdG B   B KG B KG B B    B  B B B                              G      ET          K     G       K                                      L      L   LK    IIS     YS  I     VL Q L  M R    S  L D T  ...KVKKEICARQAQLYFDR RMNLRA  LN  AT     THLFV   K HYD A  S A  S S CCFW ET V E RS

Sendai/1-2228                                c      cc          c     c       c                           c          c      c   cc    ccc     cc  c     cc c c  c c    c  c c c           B          B      KG  KG  KdddG     KdG B   B KG B KG B B    B  B B B                              G      ET          K     G       K                           V          L      I   LK    IIS     YS  I     IL Q L  L R    S  L D N  ...KQKKNH YEEITRYFGA RHVMFD  HE  LN     SKMFV   R YYD K  P C  A T CVFW ET V E RS

Measles/1-2183                               c      cc          c     c       c                           c          c      c   cc    ccc     cc  c     cc c c  c c    c  c c c           B          B      KG  KG  KdddG     KdG B   B KG B KG B B    B  B B B                              G      ET          K     G       K                           A          L      I   LK    IVS     YS  I     LV Q L  I R    S  I D T  ...NLKKRE ARVTRDYFVI RQRLHD  HH  AN     SHFFV   G YYD L  S S  S A CVFW ET V E RA

Mumps/1-2261                             c      cc          c     c       c                           c          c      c   cc    ccc     cc  c     cc c c  c c    c  c c c           B          B      KG  KG  KdddG     KdG B   B KG B KG B B    B  B B B                              G      ET          K     G       K                           A          L      I   LK    ILS     YS  V     IL Q L  V K       L D S  ...SEKKEQ YKASKLFFER RANNHG  HH  EQ     SDFFI   R FYK R  T A  N S MCLTADI G C QA

NDV/1-2204                             c      cc          c     c       c                           c          c      c   cc    ccc     cc  c     cc c c  c c    c  c c c           B          B      KG  KG  KdddG     KdG B   B KG B KG B B    B  B B B                              G      ET          K     G       K                           L          L      I   LK    I S     YS  I     IL Q L    K    S  L E T  ...DMVLTQ HQASDNFFKE IHVNHL  HN  DR   R DTFFI   R FKD A  S V  NSS LVLI GD S N VM

HPIV-5/1-2255                             c      cc          c     c       c                           c          c      c   cc    ccc     cc  c     cc c c  c c    c  c c c           B          B      KG  KG  KdddG     KdG B   B KG B KG B B    B  B B B                              G      ET          K     G       K                           A          L      L   LK    IIS     YS  I     IL Q L  A K       L E T  ...LEKKTI FRSCNLFFER KCNNFG  HH  EQ     SHFFV   R FYQ R  T A  N S LCLTADV G C QS

Rabies/1-2127                                c      cc          c     c       c                           c          c      c   cc    ccc     cc  c     cc c c  c c    c  c c c           B          B      KG  KG  KdddG     KdG B   B KG B KG B B    B  B B B                              G      ET          K     G       K                           I          V      L   IK    M S     Y         IL        R    S      Q  EGLLYELER SRNALSIYRA EEGASK  LI  KE   C YDFLI G TPLFR N  VPES RWA VSCV ND.... IV

VSV/1-2109                             c      cc          c     c       c                           c          c      c   cc    ccc     cc  c     cc c c  c c    c  c c c           B          B      KG  KG  KdddG     KdG B   B KG B KG B B    B  B B B                              G      ET          K     G       K                           M          I      L   I     M S     Y         I         R    T      Q  VELQGALNQ VSNNEKIMTA KIGTGK  LL NDD   Q ADYLN G IPIFR V RGLET RWS VTCV ND.... IP

RSV/1-2201                             c      cc          c     c       c                           c          c      c   cc    ccc     cc  c     cc c c  c c    c  c c c           B          B      KG  KG  KdddG     KdG B   B KG B KG B B    B  B B B                              G      ET          K     G       K                                      L      I   LK     IS      S  I          I  V R       I D    ...THAQA.DYLLALNSLKL YKEYAG  HK  GT  Y  RDMQFM  T QHN VYYPAS  K L VGPWINT L DFKV

HMPV/1-2005                             c      cc          c     c       c                           c          c      c   cc    ccc     cc  c     cc c c  c c    c  c c c           B          B      KG  KG  KdddG     KdG B   B KG B KG B B    B  B B B                              G      ET          K     G       K                                      I      I   LK     IS      S  I     M  T I  I R       I D    ...DEVKA.DYSLAVKMLKE RDAYRN  HK  EG  Y  RDLQFI  V QSE V HP P  K L VGPWINT L DIKT

Ebola/1-2212                             c      cc          c     c       c                           c          c      c   cc    ccc     cc  c     cc c c  c c    c  c c c           B          B      KG  KG  KdddG     KdG B   B KG B KG B B    B  B B B                              G      ET          K     G       K                           A          L          LK     V      F          L Q L  A R    S  I D    ...DEQEQS EDNAARVAAS AKVTSAC IF  PD  F HSGFIY G KQYLN VQ P S  T T MAPL DA F DLQG

Marburg/1-2330                               c      cc          c     c       c                           c          c      c   cc    ccc     cc  c     cc c c  c c    c  c c c           B          B      KG  KG  KdddG     KdG B   B KG B KG B B    B  B B B                              G      ET          K     G       K                           A          L          LK     V      F          L Q L  M R    S  I D    ...DYQENE ELNAARVAVE AITTGYS IF  PE  F HSGFIY G KQYLN VQ P S  T A CGPL DS F DLQG

HPIV-3/1-2233                                c      cc          c     c       c                           c          c      c   cc    ccc     cc  c     cc c c  c c    c  c c c           B          B      KG  KG  KdddG     KdG B   B KG B KG B B    B  B B B                              G      ET          K     G       K                           V          L      L   LK    IIS     YS  I     IL Q L  L R    S  V D T  ...RVKKEI YKDVVRFFNS REVMDD  HE  LN     SKMFI   R YYD R  P A  A S CVFW ET I E RS

Rinderpest/1-2183                             c      cc          c     c       c                           c          c      c   cc    ccc     cc  c     cc c c  c c    c  c c c           B          B      KG  KG  KdddG     KdG B   B KG B KG B B    B  B B B                              G      ET          K     G       K                           A          L      I   LK    IVS     YS  I     LI Q L  I R    S  I D T  ...HLKKRE ARVTREYFCL RQRLHD  HH  AN     SHFFV   G YYD L  S S  S A CVFW ET V E RA

CRV/1-2184                                   c      cc          c     c       c                           c          c      c   cc    ccc     cc  c     cc c c  c c    c  c c c           C          C      JH  JH  JIIIH     JIH C   C JH C JH C C    C  C C C                              G      ET          K     G       K                           A          L      V   LK    IIS     YS  I     LI Q L  I R    S  I D T  ...ALKKSE SRVTTEYFIA RQRLHD  HH  AN     SHFFV   G YYD M  S S  S A CVFW ET V E RA
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Nipah/1-2244    cc cc  c           c                               c     c c                    DF DF  A           A                               A     A A                    NI TT  K           G                               L     F I                 ACS  S  IA A.......IEN LSRNVGYCINILKVI..............QQ LISTE S NETLTLDVTSPISNNLD

Hendra/1-2244       cc cc  c           c                               c     c c                    KG KG  B           B                               B     B B                    NI TT  K           G                               L     F I                 ACS  S  IA A.......IEN LSRNVGYCINVLKVI..............QQ LISTE S NETLTADVTSPISNNLD

Sendai/1-2228       cc cc  c           c                               c     c c                    KG KG  B           B                               B     B B                    NI TS  K           G                               V       I                 ACS  S  IA A.......IEN YSPILGYCIALYKTC..............QQ CISLGMT NPTISPTVRDQYFKGKN

Measles/1-2183      cc cc  c           c                               c     c c                    KG KG  B           B                               B     B B                    NI TT  K           G                               I     F I                 ACS  A  MA S.......IER YDRYLAYSLNVLKVI..............QQ LISLG T NSTMTRDVVIPLLTNND

Mumps/1-2261    cc cc  c           c                               c     c c                    KG KG  B           B                               B     B B                    NL TT  R           G                               L     F                   SCS  A  VM L.......TEN VEKDLCYFLNAFMTI..............RQ CYDLV PQTKSLSQDITNAYLNHPI

NDV/1-2204    cc cc  c           c                               c     c c                    KG KG  B           B                               B     B B                    NI ST  R           G                                     F I                 SCA  A  VA L.......CEN LPKDFCYYLNYLMSC..............VQTYFDSE S THSSQSDSNQSWIEDIS

HPIV-5/1-2255    cc cc  c           c                               c     c c                    KG KG  B           B                               B     B B                    NL TT  R           G                               L     F                   SCS  A  VM L.......TEN VEKDICFYLNIYMTI..............KQ SYDII PQVSIPGDQITLEYINNPH

Rabies/1-2127       cc cc  c           c                               c     c c                    KG KG  B           B                               B     B B                    NI ST                                              I     Y I                 NLA  M  VSTNALTVAQHSQSLIKPM..RDFLLMSVQ......AVFHYLLFSP LKGRV K LS......AE.GESFLL

VSV/1-2109    cc cc  c           c                               c     c c                    KG KG  B           B                               B     B B                    NI SS              P                               A     Y V                 TCA  M  VSTNALTVAHFAEN INAM..IQYNYFGTF......ARLLLMMHDP LRQSL E QD......KIPGLHSST

RSV/1-2201    cc cc  c           c                               c     c c                    KG KG  B           B                               B     B B                    SI S               G                               L       L                 SLE  G LTQEL.......EYR ESLLCSLIFRNVWLYNQIALQLKNHALCNNK YLDILKV KHLKT...FFNLDNIDT

HMPV/1-2005    cc cc  c           c                               c     c c                    KG KG  B           B                               B     B B                    SI S               G                               L       L                 SAE  G LCQEL.......EFR ESIIVSLILRNFWLYNLYMHESKQHPLAGKQ FKQLNKT TSVQR...FFEIKKENE

Ebola/1-2212    cc cc  c           c                               c     c c                    KG KG  B           B                               B     B B                    SI T   R                                           L     F L                 TLA  G AFE S.......ISETRHIFPCRITAAFHTF......FSVRILQYHH GFNKG D GQLTL...GKPL..DFG

Marburg/1-2330      cc cc  c           c                               c     c c                    KG KG  B           B                               B     B B                    SI TS  R                                           L     F I                 SLA  G  FE G.......TSETRHIFPSRWIASFHSM......LAINLLNQNH GFPLG N DISCF...KKPL..TFS

HPIV-3/1-2233       cc cc  c           c                               c     c c                    KG KG  B           B                               B     B B                    NL TS  K           G                               L       I                 ASS  A  FA A.......IEN YSPVLGYACSIFKNI..............QQ YIALGMN NPTITQNIKDQYFRNPN

Rinderpest/1-2183    cc cc  c           c                               c     c c                    KG KG  B           B                               B     B B                    NI TT  K           G                               I     F I                 ACS  A  IA S.......IER FDRYLAYSLNILKVI..............QQ LISLG T NSTMTQDVVVPLLSNHD

CRV/1-2184          cc cc  c           c                               c     c c                    JH JH  C           C                               C     C C                    NI TT  K           G                               V     F I                 ACS  S  LA A.......IEK FDRYLAYTLNILKII..............QQ LISLG T NSAMTRDVIEPLLQDHC
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Nipah/1-2244             cc           c   c                                                   c  cc cc  c   c cc  c c  ccc ccc  c  cc cc                      c    cc   cc    A  DF DF  DEF A DF  A A DEEEEEEF  A  DF DF                      A    DF   DF               GG           R   D                                                   L  AA IP  I   N LN  R F  NIG PVT  L  LK MI                      V    VM   PG   W IT  L  AP   F Y  LS I V        AS AD  R  DHSIM..............TES LQ.K  NQE  D..

Hendra/1-2244                cc           c   c                                                   c  cc cc  c   c cc  c c  ccc ccc  c  cc cc                      c    cc   cc    B  KG KG  KdG B KG  B B KddddddG  B  KG KG                      B    KG   KG               GG           R   D                                                   L  A  IP  I   N LN  R F  NIG PVT  L  LK MI                      V    VM   PG   W VT SR  AP   F Y  LS I V        AS AD  R  EHDLM..............TDK LQ.K  NQE  D..

Sendai/1-2228                cc           c   c                                                   c  cc cc  c   c cc  c c  ccc ccc  c  cc cc                      c    cc   cc    B  KG KG  KdG B KG  B B KddddddG  B  KG KG                      B    KG   KG               GG           R   D                                                   L  AV IP  V   N MS  R F  NIG PA   L  LK  I                      V    VM   PG   W RC  L  AN   F Y  TS C V       VAA AD  RF RADLL..............DKQ LY.R  NQE  D..

Measles/1-2183               cc           c   c                                                   c  cc cc  c   c cc  c c  ccc ccc  c  cc cc                      c    cc   cc    B  KG KG  KdG B KG  B B KddddddG  B  KG KG                      B    KG   KG               GG           R   D                                                   L  MA LP  I   N LN  R F  NIG PVT  I  LK MI                           VM   PG   L IR  L  AP   M Y  MS L V        SS AD  R  LASLM..............PEETLH.Q  TQQ  D..

Mumps/1-2261             cc           c   c                                                   c  cc cc  c   c cc  c c  ccc ccc  c  cc cc                      c    cc   cc    B  KG KG  KdG B KG  B B KddddddG  B  KG KG                      B    KG   KG               GG           R   D                                                   I  L  LP  L   N LS  R F  NIG PL   I  VK LI                      V    IL   PG   L SR CL  SQ   L F  CS L N       VSA AD  R  KAGCL..............DIW LY.N  GRR  K..

NDV/1-2204             cc           c   c                                                   c  cc cc  c   c cc  c c  ccc ccc  c  cc cc                      c    cc   cc    B  KG KG  KdG B KG  B B KddddddG  B  KG KG                      B    KG   KG               GG           R   D                                                   V   V  P  L   S LQ  R Y  NIG P T     VK L                       I    IL   PG   F HSY LT AQ   L N  YS L T      G TAFAE  R EAVGLL..............SPS MT.N  TRP  N..

HPIV-5/1-2255             cc           c   c                                                   c  cc cc  c   c cc  c c  ccc ccc  c  cc cc                      c    cc   cc    B  KG KG  KdG B KG  B B KddddddG  B  KG KG                      B    KG   KG               GG           R   D                                                   V  LA LP  L   N LS  R F  NIG PV   V  LK LI                      I    LL   PG   L SR  L  SQ   L Y  CS L N       VSA AD  R  KSGCM..............DYW LY.N  GRK  N..

Rabies/1-2127                cc           c   c                                                   c  cc cc  c   c cc  c c  ccc ccc  c  cc cc                      c    cc   cc    B  KG KG  KdG B KG  B B KddddddG  B  KG KG                      B    KG   KG               GG           R   D                                                   M  II L   L   S MS  R    Q   PVS  L   R I                       I    AL    G   A SR  Y DPS   I G  LG FHI  FS    EG SFW E WLSSQE...............SW ...H  CQEA NPD

VSV/1-2109             cc           c   c                                                   c  cc cc  c   c cc  c c  ccc ccc  c  cc cc                      c    cc   cc    B  KG KG  KdG B KG  B B KddddddG  B  KG KG                      B    KG   KG               GG           R   D                                                      ML L   I   S MS  R      P PVT  L   R I                       L     M    G   FKYA  Y DPS   V G  LS FLI AF     ES SFW F HVHARS...............EH ...KE SAVF NPE

RSV/1-2201             cc           c   c                                                   c  cc cc  c   c cc  c c  ccc ccc  c  cc cc                      c    cc   cc    B  KG KG  KdG B KG  B B KddddddG  B  KG KG                      B    KG   KG               GG           R   D                                                   L   M LP            R F    P  LT  I     IL                           I     P   A TLY N  MLF  GDPNLLY S Y RT  F  EA VHSVF  SYYTNHDLKDKLQDLSDDRLNKFLTCI TFDKN N..

HMPV/1-2005             cc           c   c                                                   c  cc cc  c   c cc  c c  ccc ccc  c  cc cc                      c    cc   cc    B  KG KG  KdG B KG  B B KddddddG  B  KG KG                      B    KG   KG               GG           R   D                                                   V   M IP        V   R F    P  LT  I  V  LL                           L         V DLW N  MQF  GDP VFY S Y RT  F  EA SH DI  RISANI.........RNEAKISFFKAL SIEKNER..

Ebola/1-2212             cc           c   c                                                   c  cc cc  c   c cc  c c  ccc ccc  c  cc cc                      c    cc   cc    B  KG KG  KdG B KG  B B KddddddG  B  KG KG                      B    KG   KG               GG           R   D                                                   I  AL VP  L   S LN  K F  NLG PVT  L  LK  L                      L    LI   PG   T SL  A  QV   L F  PE C Y        SG FQ  TY RMIEM...............DD FL.P  AKN  N..

Marburg/1-2330               cc           c   c                                                   c  cc cc  c   c cc  c c  ccc ccc  c  cc cc                      c    cc   cc    B  KG KG  KdG B KG  B B KddddddG  B  KG KG                      B    KG   KG               GG           R   D                                                      AL  P  L   S LN  K F  NI  PLT  L  LK AL                      L    LI   PG   EKLI  IT QV   L F  PE L Y   S    SG FQ  N  EFLEK...............EE FY.I  SKK  L..

HPIV-3/1-2233                cc           c   c                                                   c  cc cc  c   c cc  c c  ccc ccc  c  cc cc                      c    cc   cc    B  KG KG  KdG B KG  B B KddddddG  B  KG KG                      B    KG   KG               GG           R   D                                                   M  A  IP  V   N M   R F  NIG P    L  IK  I                      V    IM   PG   W QY SL  AS   F Y AMS C V      SVAA AD  RF KANLL..............DRS LY.R  NQE  E..

Rinderpest/1-2183             cc           c   c                                                   c  cc cc  c   c cc  c c  ccc ccc  c  cc cc                      c    cc   cc    B  KG KG  KdG B KG  B B KddddddG  B  KG KG                      B    KG   KG               GG           R   D                                                   L  MA LP  I   N LN  R F  NIG PVT  I  LK MI                           VM   PG   L IR  L  AP   M Y  MS L V        SS AD  R  GASLM..............PEETLH.Q  TQQ  D..

CRV/1-2184                   cc           c   c                                                   c  cc cc  c   c cc  c c  ccc ccc  c  cc cc                      c    cc   cc    C  JH JH  JIH C JH  C C JIIIIIIH  C  JH JH                      C    JH   JH               GG           R   D                                                   L  MA LP  I   N LN  R F  NIG PVT  I  LK MI                      I    VM   PG   L TK  I  AP   F Y  MS L V        SS AD  R  RSGLL..............GVE LH.Q  TQY  D..
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Nipah/1-2244                c                                                                        c   c c  c cc      c  cc      cc  c c cc  cc         cc  c  ccc    c cc         A   A DF A DF      A  DF      DF  A A DF  DF         DF  A  DEF    A DF                P                                                                        F   A D  S NL      T  IK      IL  S N ML  LF         ED  L  FLM    I PR ......AS LDW S  Y G  PDSQSI KT  NITART  RN P P  KG  ...HDKSFD  LE AS   DRRV L  A

Hendra/1-2244                   c                                                                        c   c c  c cc      c  cc      cc  c c cc  cc         cc  c  ccc    c cc         B   B KG B KG      B  KG      KG  B B KG  KG         KG  B  KdG    B KG                P                                                                        F   A D  S NL      T  IK      IL  S N ML  LF         ED  L  FLM    I PR ......AS LDW S  Y G  PDSQSI KT  NITART  RT P P  KG  ...HDKSFE  LE AT   DRRI L  A

Sendai/1-2228                   c                                                                        c   c c  c cc      c  cc      cc  c c cc  cc         cc  c  ccc    c cc         B   B KG B KG      B  KG      KG  B B KG  KG         KG  B  KdG    B KG                P                                                                        F   A D  S NL      T  IK      VL  S N LL  LF         ED  L  FLM    I PR ......SS LDW S  Y C  PHSQSI TI  NITARS  QE P P  SG  ...TETSGE  LN AS   DRKV L  V

Measles/1-2183                  c                                                                        c   c c  c cc      c  cc      cc  c c cc  cc         cc  c  ccc    c cc         B   B KG B KG      B  KG      KG  B B KG  KG         KG  B  KdG    B KG                P                                                                        F   A D  S NL      T  LK      VL  S N ML  LF         ED  L  FLM    I PR ......SS LDW S  Y A  VCVQSI RL  NITARF  IH P P  KG  ...HDDSKE  ER AA   DRHI V  A

Mumps/1-2261                c                                                                        c   c c  c cc      c  cc      cc  c c cc  cc         cc  c  ccc    c cc         B   B KG B KG      B  KG      KG  B B KG  KG         KG  B  KdG    B KG                P                                                                        W   A D  T NI         LK      LM  S N ML  VF         EE  L  YLL    V PR ......GK STL A  Y L  DYLVPSKTF  KHAQYT  ER V P  RG  ...SENAAE  EE AQ   DREV M  V

NDV/1-2204                c                                                                        c   c c  c cc      c  cc      cc  c c cc  cc         cc  c  ccc    c cc         B   B KG B KG      B  KG      KG  B B KG  KG         KG  B  KdG    B KG                P                                                                        W     D  S N       S  LK      L     N LL  V          EE  L  FLL    I PR ......GD ASLCN  Y F FETVASP IV  KHTQKV FETCS P  SG H...TEDNEA  KA AE   NQEV H  V

HPIV-5/1-2255                c                                                                        c   c c  c cc      c  cc      cc  c c cc  cc         cc  c  ccc    c cc         B   B KG B KG      B  KG      KG  B B KG  KG         KG  B  KdG    B KG                P                                                                        W   A D  S NI      T  LK      LM  S N ML  IF         EE  L  FLL    I PR ......GS ATL A  Y I  EYQYPP TA  RHTQQA  EL T P  RG  ...SDNAQA  NN AR   DREV F  V

Rabies/1-2127                   c                                                                        c   c c  c cc      c  cc      cc  c c cc  cc         cc  c  ccc    c cc         B   B KG B KG      B  KG      KG  B B KG  KG         KG  B  KdG    B KG                P                                                                        F   L D  T NI      T  LK      L       V    F                FLI    L PR LGERTLES TRL E  T L  RGGASP IL  DAIRKA Y.DEVDK ENSE REAILLSKTHRDNFIL   SVEP F  F
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Hendra/1-2244                               cc                                              c      cccccc c c   ccc    c cc   c c   c  c  c          cccccc           c c cc c cc  KddddG B B   KdG    B KG KdG B   B  B  B          KddddG           B B KddG KG                           HR                                              Q      QRVNI  D L   ITP    S NL   L D   Q     S          ISNDNL           D N IY Q MLAS     DI V KA.   .VST N  S   R RST FKLPG VLNRVSRYVN      DFRVEG..EKV T L    T  

Sendai/1-2228                               cc                                              c      cccccc c c   ccc    c cc   c c   c  c  c          cccccc           c c cc c cc  KddddG B B   KdG    B KG KdG B   B  B  B          KddddG           B B KddG KG                           HR                                              Q      TRANLS E L   LTP    S NL   L D   Q  F             ISNDNM           D N VY Q MLAQ      L N KL.   .VST T  S   K TAT MK SSATLVRASRFIT      ALKEAG..ESK T L    I  

Measles/1-2183                              cc                                              c      cccccc c c   ccc    c cc   c c   c  c  c          cccccc           c c cc c cc  KddddG B B   KdG    B KG KdG B   B  B  B          KddddG           B B KddG KG                           HR                                              Q      QRANVS E L   ITP    S NL   L D   Q  Y  T          ISNDNL           D N IY Q MLAR      L E RV.   .IST T  A   R RST VK SG SLVRVARYTT      SFVISD..KKV T F    G  

Mumps/1-2261                            cc                                              c      cccccc c c   ccc    c cc   c c   c  c  c          cccccc           c c cc c cc  KddddG B B   KdG    B KG KdG B   B  B  B          KddddG           B B KddG KG                           HR                                              Q      TRVNLT E L   LTP    S NL   L D   Q  F             ISND             D N IY Q MIAS      L Q QS.   .LPT A  V   D GTT LK TPASSYAFSSFVH    CQVLEIDD..QVT S L    V  

NDV/1-2204                            cc                                              c      cccccc c c   ccc    c cc   c c   c  c  c          cccccc           c c cc c cc  KddddG B B   KdG    B KG KdG B   B  B  B          KddddG           B B KddG KG                           HR                                              Q      SR NIS E L   LSP      NL   L D   Q  F             ISNDS            E N VY Q MLAR  C   S Y RL.   .LPTAG  Q   D GIT MT TPASLYRVSPYVH     QRLFTEE..GVK G V    I  

HPIV-5/1-2255                            cc                                              c      cccccc c c   ccc    c cc   c c   c  c  c          cccccc           c c cc c cc  KddddG B B   KdG    B KG KdG B   B  B  B          KddddG           B B KddG KG                           HR                                              Q      TRVNIT E L   LTP    S NL   L D   T  F             ISND             D N IY Q MISH      L Q QS.   .LPT A  T   D GTT LK TPASSYTFSSFTH    EQYLTIND..KTA S I    L  

Rabies/1-2127                               cc                                              c      cccccc c c   ccc    c cc   c c   c  c  c          cccccc           c c cc c cc  KddddG B B   KdG    B KG KdG B   B  B  B          KddddG           B B KddG KG                           HR                                              Q      N MSLT         P    T SA         S     S          VSTDTM               MF   ML.. I    GPDFPLEEA VFKR G  L  FKSARY EGGYS VCPNLLSHIS      SDLTQ...DGKNYDF   PL  

VSV/1-2109                            cc                                              c      cccccc c c   ccc    c cc   c c   c  c  c          cccccc           c c cc c cc  KddddG B B   KdG    B KG KdG B   B  B  B          KddddG           B B KddG KG                           HR                                              Q      N  SLT E      Q     T SA         S     S          ATTDTM               LF   LL.. IH   G EWTKR. HGFKR G  L  FSTSRM HGGFA QSTAALTRLM      RDLG.....DQNFDF   AT  

RSV/1-2201                            cc                                              c      cccccc c c   ccc    c cc   c c   c  c  c          cccccc           c c cc c cc  KddddG B B   KdG    B KG KdG B   B  B  B          KddddG           B B KddG KG                           HR                                              Q        L LT E A   L P    S N    L        F  S            T  I           D   VF N I SIGT G  Y K KK. F .QYL V YL   TVSSRPCE PA IPAYRTTNYHFD SP NRILTEKYGDE IDI    C S

HMPV/1-2005                            cc                                              c      cccccc c c   ccc    c cc   c c   c  c  c          cccccc           c c cc c cc  KddddG B B   KdG    B KG KdG B   B  B  B          KddddG           B B KddG KG                           HR                                              Q        L IS   V   L P    S N    L        F  S            T  I           D N VF N I CLGS G  YKC KP. L .RFM V FL   SVSSRPME PA VPAYRTTNYHFD SP NQALSERFGNE I L    A S

Ebola/1-2212                            cc                                              c      cccccc c c   ccc    c cc   c c   c  c  c          cccccc           c c cc c cc  KddddG B B   KdG    B KG KdG B   B  B  B          KddddG           B B KddG KG                           HR                                              Q       RVNLS   I   MTP    S NI     D      F  N          VST TL           D N IF N I LEA     VQE LQ.   .SHY G  V  YN QYSPHS MA RMSNSATRLI   N  GEFSGGGQSAR S I    V N

Marburg/1-2330                              cc                                              c      cccccc c c   ccc    c cc   c c   c  c  c          cccccc           c c cc c cc  KddddG B B   KdG    B KG KdG B   B  B  B          KddddG           B B KddG KG                           HR                                              Q      SRVNL    V     P    S NI     D   Q  F  N          IST TL           D N IF N I LN     DYQT LN.FL .THY G  V  YN QYG HS MA RMSNTSTRAI   N  GKYAGGGQAAI S I    T N

HPIV-3/1-2233                               cc                                              c      cccccc c c   ccc    c cc   c c   c  c  c          cccccc           c c cc c cc  KddddG B B   KdG    B KG KdG B   B  B  B          KddddG           B B KddG KG                           HR                                              Q      TRAN T D L   LTP    S NL   L D   Q  F  T          MSNDNM           D N IY Q MLAQ    F L S KI.   .VAT T  S   K TAT MK SS SLIRVSRFIT      SIKEAN..ETK T L    I  

Rinderpest/1-2183                            cc                                              c      cccccc c c   ccc    c cc   c c   c  c  c          cccccc           c c cc c cc  KddddG B B   KdG    B KG KdG B   B  B  B          KddddG           B B KddG KG                           HR                                              Q      QRA VS E L   ITP    S NL   L D   Q  Y  T          ISNDNL           D N IY Q MLAQ   K  L E KM.   .IST T  A   R RST VK SG SLVRVARYTT      SFVISD..KKV T F    G  

CRV/1-2184                                  cc                                              c      cccccc c c   ccc    c cc   c c   c  c  c          cccccc           c c cc c cc  JIIIIH C C   JIH    C JH JIH C   C  C  C          JIIIIH           C C JIIH JH                           HR                                              Q      QRA IS E L   ITP    S NL   L D   Q  Y  T          ISNDNL           D N IY Q MLAK   D  L E RM.   .IST T  A   R KST VK SG SLIRVARYAT      SFIIDD..KKV T F    G  
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Nipah/1-2244  cc c c                cccc   ccc  c                    c  ccc  cc       c       DF A A                DEEF   DEF  A                    A  DEF  DF       A       GL V E                HLHV   CCV  V                    N  IYD  PV       L      L  S L GKFRLRLETDDYNGIY    KDN   KE ADVGQVDAELPIPEYTEVDN HL   PD  SEIDCSR SNQES.

Hendra/1-2244     cc c c                cccc   ccc  c                    c  ccc  cc       c       KG B B                KddG   KdG  B                    B  KdG  KG       B       GL V E                HLHV   CCV  V                    N  IYD  PV       L      L  S L GKFRLRTETDDYNGIY    RDN   KE ADIGGVNAELPVPEYTEVEN RL   PD  SEIDCDR SKQES.

Sendai/1-2228     cc c c                cccc   ccc  c                    c  ccc  cc       c       KG B B                KddG   KdG  B                    B  KdG  KG       B       GL L E                HLHL   CCI                       N  IYD  PL              T  S F FNMRYKKGSLEKPLIL    NNG   MESPQEANIPPRSTLDLEITQEN KL   PD  RDVDLELFSKVRD.

Measles/1-2183    cc c c                cccc   ccc  c                    c  ccc  cc       c       KG B B                KddG   KdG  B                    B  KdG  KG       B       GL V E                HLHV   CCV  M                    N  IYD  PL       L      L  G L TLFRLEKDTGSSNTVL    ETD   IP IDHPRIPSSRKLELRAELCT PL   NA  IDRDATR YTQSH.

Mumps/1-2261  cc c c                cccc   ccc  c                    c  ccc  cc       c       KG B B                KddG   KdG  B                    B  KdG  KG       B       GL L E                HLH    CCI  V                    N  VYD  PL       I      T  A I TWNNPPINFSVYETTL   TGSS   RP ESCVVNPPLLPVPFINVPQM KF   PE  SLLEMEK EDIAY.

NDV/1-2204  cc c c                cccc   ccc  c                    c  ccc  cc       c       KG B B                KddG   KdG  B                    B  KdG  KG       B       GL L E                HLH    CCI  A                    N  MYD  PI       L      L  S I SLFPMTTTRTYDEITL   SKFS   RE PVAVPFELLGLAPELRMVTS KF   PS  SERDFAR DLAIF.

HPIV-5/1-2255  cc c c                cccc   ccc  c                    c  ccc  cc       c       KG B B                KddG   KdG  B                    B  KdG  KG       B       GL I E                HLH    CCV  V                    N  VFD  PL       L      T  G L TWNNPPINRTFEESTL   TGAS   RP DSCILSEALTVKPHITVPYS KF   ED  SEYETAK ESLSF.

Rabies/1-2127     cc c c                cccc   ccc  c                    c  ccc  cc       c       KG B B                KddG   KdG  B                    B  KdG  KG       B                             H HL    CV  I                       IFE   V       V      YAQTWTSE..LVQRDTRLRDSTF W  RCNR  RP DDVTLET..............SQ   FPD SKRISRM SGAVPH

VSV/1-2109  cc c c                cccc   ccc  c                    c  ccc  cc       c       KG B B                KddG   KdG  B                    B  KdG  KG       B                             H HI    CL  I                        Y    V              YAQITT....TVARDGWITSCTD Y  ACKS  RP EEITLDS..............SMD TPPD SHVLKTWRNGEGSW

RSV/1-2201  cc c c                cccc   ccc  c                    c  ccc  cc       c       KG B B                KddG   KdG  B                    B  KdG  KG       B       GL L                    KL     L                          MF    I       L      F  S MSVVEQFTNVCP.NRIILIP  N.EIH MK...PPIFTGDVDIHKLKQVIQKQH  LPDK SLTQYVE FLSNK.

HMPV/1-2005  cc c c                cccc   ccc  c                    c  ccc  cc       c       KG B B                KddG   KdG  B                    B  KdG  KG       B       GI I                     L     I                          IF    I       M      C  S MSVVEQLTGRSP.KQLVLIPQ E.EID MP...PPVFQGKFNYKLVDKITSDQH  SPDK DMLTLGK LMPTI.

Ebola/1-2212  cc c c                cccc   ccc  c                    c  ccc  cc       c       KG B B                KddG   KdG  B                    B  KdG  KG       B        V L D                HLHL   CC   V                    N  IYD  PL       I      YA A F IKFRNTEATDIQYNRA    T.K  TRE PAQYLTYTSTLDLDLTRYRE EL   SN  KGGLNCN SFDNPF

Marburg/1-2330    cc c c                cccc   ccc  c                    c  ccc  cc       c       KG B B                KddG   KdG  B                    B  KdG  KG       B       GV V D                RL L   CC   V                    N  VYD  PL       L      L  A L IALSLAKLSSASNVTF  M N.K  TRH PSEYLYFDKPLDVDLNKYMD EL   ND  CSGIKGR GRVSRS

HPIV-3/1-2233     cc c c                cccc   ccc  c                    c  ccc  cc       c       KG B B                KddG   KdG  B                    B  KdG  KG       B       GL V E                HLHI   CCI                       N  IYD  PL       L      T  S F YLFRLKETTGHNPIVM    EDE   KESFNDEHINPESTLELIRYPES EF   KD  KDVDLSK MVIKD.

Rinderpest/1-2183  cc c c                cccc   ccc  c                    c  ccc  cc       c       KG B B                KddG   KdG  B                    B  KdG  KG       B       GL V E                HLHV   CCV  M                    N  IYD  PI       L      L  G L TLFRLDKDTGPSNTVL    ETD   IP VDHPRIPSLHELKFRRELCT PL   SA  IDREATK YTQSH.

CRV/1-2184        cc c c                cccc   ccc  c                    c  ccc  cc       c       JH C C                JIIH   JIH  C                    C  JIH  JH       C       GL I E                HLHV   CCV  M                    N  IYD  PI       L      L  G L HLFRLSSTTGDSNTVL    ETD   IP SDHPRVPGLRKVVIPRNICT PL   SN  IEKDAVR YNQSH.
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Measles/1-2183                                       cc    c  cc  c                 c   c ccc c                                      KG    B  KG  B                 B   B KdG B                                      IL    A  MI  V                 D   S ITE L  .......RRHLVEFV............TWSTPQLYH  AKST LS  DL TKFEKDHMNEISALIGD DIN F   F LI

Mumps/1-2261                                     cc    c  cc  c                 c   c ccc c                                      KG    B  KG  B                 B   B KdG B                                      LL    A  MV  I                 D   N ISE    .......QTRIGGLD............QIPLLEKIP  AHLT KQ  NS TGLDEATSIVNDAVVQA YTS W   CCYT

NDV/1-2204                                     cc    c  cc  c                 c   c ccc c                                      KG    B  KG  B                 B   B KdG B                                      IL       I   V                 D   N ISE    .......KSYELNLE............SYSTLELMN  SISSGKL GQS VSYDEDTSIKNDATIVY NTR W   AQNS

HPIV-5/1-2255                                     cc    c  cc  c                 c   c ccc c                                      KG    B  KG  B                 B   B KdG B                                      LL    A  II  I                 D   N ISE M  .......QAQLGNID............AVDMTGKLT  SQFT RQ  NA TGLDESVSLTNDAIVAS YVS W   C YT

Rabies/1-2127                                        cc    c  cc  c                 c   c ccc c                                      KG    B  KG  B                 B   B KdG B                                       I           V                              FQRLPDIRLRPGDFE............SLSGREKSHH GSAQGLLYSIL ..AIHD..........SGYNDGT.......

VSV/1-2109                                     cc    c  cc  c                 c   c ccc c                                      KG    B  KG  B                 B   B KdG B                                       V           A                     S        GQEIKQIYPLEGNWK............NLAPAEQSYQ GRCIGFLYGDL ..YRKS..........THAED S.......

RSV/1-2201                                     cc    c  cc  c                 c   c ccc c                                      KG    B  KG  B                 B   B KdG B                                       L    A   I  I                 D     ITD M  .......TLKSGSHVNSNLILAHKISDYFHNTYI... STNL GHW LI Q.....LMKDSKGIFEK WGEGY   H FI

HMPV/1-2005                                     cc    c  cc  c                 c   c ccc c                                      KG    B  KG  B                 B   B KdG B                                       L    A      L                 D     ISD A  .......KGQ......KTDQFLNKRENYFHGNNLIES SAAL CHWCGI T.....EQCIENNIFKK WGDGF   H FM

Ebola/1-2212                                     cc    c  cc  c                 c   c ccc c                                      KG    B  KG  B                 B   B KdG B                                      L     A  IM  I                     S  T  L  ......FQGKRLNII............EDDLIRLPH SGWEL KT  QS IS...DSNNSSTDPISSGETR FT HF TY

Marburg/1-2330                                       cc    c  cc  c                 c   c ccc c                                      KG    B  KG  B                 B   B KdG B                                      IA       IV  I                     T VT  L  ......TLTLSLNVS............DIGSYDFPT  AWTLGET  GS FS...DESSQSTDPISSGCTK F  HF VY

HPIV-3/1-2233                                        cc    c  cc  c                 c   c ccc c                                      KG    B  KG  B                 B   B KdG B                                      AI    A  IA  M                 D   S ITE L  .......HSYTIDMN............YWDDTDIIH  SICT IT  DT SQLDRDNLKEIIVIAND DIN L   F TL

Rinderpest/1-2183                                     cc    c  cc  c                 c   c ccc c                                      KG    B  KG  B                 B   B KdG B                                      IL    A  MI  V                 D   S ITE L  .......RRHLVEFV............TWSTSQLYH  AKST LS  DL TKFEKDHMNEVSALIGD DIN F   F LV

CRV/1-2184                                           cc    c  cc  c                 c   c ccc c                                      JH    C  JH  C                 C   C JIH C                                      VL    A  MV  I                 D   S ITE L  .......RKHIVEFV............TWTTGQLYH  AKST MS  EM TKFEKDHLNEVTALIGD DIN F   F LV
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Hendra/1-2244                c           c  c   c           c   c        c c     c  c  c     c               B           B  B   B           B   B        B B     B  B  B     B               I           R  G   M           L   I        K L     H  V  R     L   DPELFALYLGQS SVKWAFEIHHR PH RHT VDL........ SDL SNTSKHTY V SNALS PR FK FVNCG LLP

Sendai/1-2228                c           c  c   c           c   c        c c     c  c  c     c               B           B  B   B           B   B        B B     B  B  B     B               L              G   I           V   L        K L     H  I  R     V   DVPLFCSTFGGI VNQFAYSLYGLNIR REE WGH........ VRI KDTSHAVL V SNALS PK FK FWNAG VEP

Measles/1-2183               c           c  c   c           c   c        c c     c  c  c     c               B           B  B   B           B   B        B B     B  B  B     B               A           R  G   M           L   L        K L     H  I  K     I   EPRLFTIYLGQC AINWAFDVHYH PS KYQ GEL........ SSF SRMSKGVF V VNALS PK YK FWHCG IEP

Mumps/1-2261             c           c  c   c           c   c        c c     c  c  c     c               B           B  B   B           B   B        B B     B  B  B     B               L           R  G   I           V   L          I     H  I  R     V   YIDSVFVYSGWA LLELSYQMYYL IQ IQG LDY........ YMT RRIPGMAITG SSTIS PR LR CINLD IAP

NDV/1-2204             c           c  c   c           c   c        c c     c  c  c     c               B           B  B   B           B   B        B B     B  B  B     B               V           R  G   I           M              I     H  I  R     L   DVVRLFEYAALE LLDCAYQLYYL VR LNN VLY........ NDLYKNMPGILLSN AATIS PI HS LNAVG INH

HPIV-5/1-2255             c           c  c   c           c   c        c c     c  c  c     c               B           B  B   B           B   B        B B     B  B  B     B               L           R  G   I               L          L     H  L  R     I   KLDELFMYCGWE LLELSYQMYYL VV WSN VDY........SYMI RRIPGAALNN ASTLS PK FR AINLD VAP

Rabies/1-2127                c           c  c   c           c   c        c c     c  c  c     c               B           B  B   B           B   B        B B     B  B  B     B                           K  P   L               L                                ...IFPV.............NIYG VS RDY RGLARGVLIGSSICF TRMTNININRPLE..................L

VSV/1-2109             c           c  c   c           c   c        c c     c  c  c     c               B           B  B   B           B   B        B B     B  B  B     B                           R  G   L               I        K                       ...LFPL.............SIQG IR RGF KGLLDGLMRASCCQV HRRSLAHL RPAN..................A

RSV/1-2201             c           c  c   c           c   c        c c     c  c  c     c               B           B  B   B           B   B        B B     B  B  B     B               L                              L   L        K M        V        A   NLKVFFNAYKTY LCFHKGYG..KAKLECDMNTSD........ LCV ELIDSSYW S SKVFLEQK IKYILSQD SLH

HMPV/1-2005             c           c  c   c           c   c        c c     c  c  c     c               B           B  B   B           B   B        B B     B  B  B     B               L                  V               L        R          V  R     V   DFKIFLCVFKTK LCSWGSQG..KNIKDEDI DE.........SIDK LRIDNTFW MFSKVMFESK KK IMLYD KFL

Ebola/1-2212             c           c  c   c           c   c        c c     c  c  c     c               B           B  B   B           B   B        B B     B  B  B     B               V           K                  L   I        R L     H  V  R         PKIGLLYSFGAF SYYLGNTILRT KLTLDNFLYY........ TTQ HNLPHRSL I KPTFK AS MS LMSIDPHFS

Marburg/1-2330               c           c  c   c           c   c        c c     c  c  c     c               B           B  B   B           B   B        B B     B  B  B     B               L                  L           I   I        R L     H  V  R         PVESIFYAFGAN IVESLSLSRIKSIKNLSD TFL........ SST RNLSHRSL I QSTFR EL LT LAHHIPLIS

HPIV-3/1-2233                c           c  c   c           c   c        c c     c  c  c     c               B           B  B   B           B   B        B B     B  B  B     B               L           K  G   I           I   L        K L     H  V  R     V   DILVFLKTFGGL VNQFAYTLYSL IE RDL WDY........ MRT RDTSHSIL V SNALS PK FK FWDCG LNP

Rinderpest/1-2183             c           c  c   c           c   c        c c     c  c  c     c               B           B  B   B           B   B        B B     B  B  B     B                           R  G   M           L   L        K       H  I  K     I   EPRLFTVYLGQCTAINWAFDIHYH PS KYQ GEL........ TSF ARMSKSVF VFVNALS PK YR FWHSG IEP

CRV/1-2184                   c           c  c   c           c   c        c c     c  c  c     c               C           C  C   C           C   C        C C     C  C  C     C               A           R  G   M           L   L        K L     H  V  R     M   EPRLFTVYLGQC AINWGFEIHYH PS KYQ GEL........ FSF SRMSKGVF I ANALS PK YR FWDSG IEP
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Sendai/1-2228       c                          c                                                    B                          B                                                    P                          M                                                 VYG ....NLSNQDKTLLALSVCEYSVDLF HDWQGG....VPLEVFICDNDPDVA...................DMRRS

Measles/1-2183      c                          c                                                    B                          B                                                    P                          L                                                 IHG ....SLDAQNLHTTVCNMVYTCYMTY DLLLNEEL..EEFTFLLCESDEDVV...................PDRFD

Mumps/1-2261    c                          c                                                    B                          B                                                    P                          L                                                 INS ....HIASLDYTKLSIDAVMWGTKQV TNISQG....IDYEIVVPSESQLTL...................SDRVL

NDV/1-2204    c                          c                                                    B                          B                                                                               V                                                 DGSH....QLADIDFVEVSAKLLVSCTRRV SGLYAG....NKYDLLFPSVLDDNL...................NEKML

HPIV-5/1-2255    c                          c                                                    B                          B                                                    P                          I                                                 LNA ....HFASLDYIKMSVDAILWGCKRV NVLSNG....GDLELVVTSEDSLIL...................SDRSM

Rabies/1-2127       c                          c                                                    B                          B                                                                               I                                                 VSGV.......................ISY ....LLRLDNHPSLYI.................................

VSV/1-2109    c                          c                                                    B                          B                                                    G                          L                                                 VYG .......................LIY ....IDKLSVSPPFLS.................................

RSV/1-2201    c                          c                                                    B                          B                                                    G                                                                            RVK ..................CH.S....FKLWFLKRLNVAE.....................................

HMPV/1-2005    c                          c                                                    B                          B                                                    G                                                                            SLV ..................YI.G....FKNWFIEQLRSAE.....................................

Ebola/1-2212    c                          c                                                    B                          B                                                    G                          V                                                 IYI GAAGDRGLSDAARLFLRTSISSFLTF KEWIINRGTIVPLWIVYPLEGQNPTPVNNFLYQIVELLVHDSSRQQAFK

Marburg/1-2330      c                          c                                                    B                          B                                                    G                                                                            LML GSAGEKSSSDAVRLFLTASYQNFINNFSCLMKKGQSSLPVWLYFPSEGQQLKPILKILQRLSDLLSPDKIQKRKI.

HPIV-3/1-2233       c                          c                                                    B                          B                                                    P                          M                                                 IYG ....NTASQDQIKLALSICEYSLDLF REWLNG....VSLEIYICDSDMEVA...................NDRKQ

Rinderpest/1-2183    c                          c                                                    B                          B                                                    P                          L                                                 IHG ....SLDTQNLHITVCNMIYSCYMTY DLLLNDEL..DEFTYLLCESDEDIV...................ADRFD

CRV/1-2184          c                          c                                                    C                          C                                                    P                          L                                                 VHG ....SLDSQNLHITVCNLIYNCYMIY DLLLNDEL..DDFSFILCESDEDVI...................PERFD

consensus>70 .............d..................................................................


    1670      1680      1690            1700                    1710      1720         X         X         X               X                       X         X  
Nipah/1-2244     c       c       c c             c  cc  cc                                       A       A       A A             A  DF  DF                                       K       L       P I             K  VL  FI                                   IITS HLCVIID YANHHKP W IDLNPQ......E IC  RD  SKSRHV...DT...........SSRSWNTSDLD..

Hendra/1-2244        c       c       c c             c  cc  cc                                       B       B       B B             B  KG  KG                                       K       L       P I             K  VL  FI                                   IITS HLCMIID YANHHKP W IDLNPQ......E IC  RD  SKCRHT...DV...........SSRSWNITDLD..

Sendai/1-2228        c       c       c c             c  cc  cc                                       B       B       B B             B  KG  KG                                       R       L       P L             R   L  YL                                   SFLA HLAYLCS AEISRDG R ESMNSL......E LET KS  ELTFLD...DP...........VLRYSQLTGLV..

Measles/1-2183       c       c       c c             c  cc  cc                                       B       B       B B             B  KG  KG                                       K       L       P I             K  VL   I                                   NIQA HLCVLAD YCQPGTC P RGLRPV......E CA  TDH KAEARL...SP...........AGSSWNINPII..

Mumps/1-2261     c       c       c c             c  cc  cc                                       B       B       B B             B  KG  KG                                       R       I       P V             K  AL   L                                   NLVA KLSLLAI WANYNYP K KGMSPE......D CQ  TTH LQTVEY...VEHIQI.....EKTNIRRMIIEPK..

NDV/1-2204     c       c       c c             c  cc  cc                                       B       B       B B             B  KG  KG                                       R       L       P I             K  IL  YL                                   QLIS LCCLYTV FATTREI K RGLSAE......E CS  TE  LSDAVK...PLLRPE.........QVSSIMSPN..

HPIV-5/1-2255     c       c       c c             c  cc  cc                                       B       B       B B             B  KG  KG                                       R       I       P I             K  AL  FL                                   NLIA KLTLLSL HHNGLEL K KGFSPD......E CF  TE  RKVVNS...GLSSIE.....NLSNFMYNVENPR..

Rabies/1-2127        c       c       c c             c  cc  cc                                       B       B       B B             B  KG  KG                                       R       I       P A                 I  YL                                   ..ML EPSLRGE FSIPQKI A YPTTMK......EGNRS LC  QHVLRY...EREIITA...SPENDWLWIFSDFRSA

VSV/1-2109     c       c       c c             c  cc  cc                                       B       B       B B             B  KG  KG                                       R       L       P                  IV  Y                                    ..LT SGPIRDE ETIPHKI TSYPTSNR......DMGV  RN ....FKY...QCRLIEKGKYRSHYSQLWLFSDVLSI

RSV/1-2201     c       c       c c             c  cc  cc                                       B       B       B B             B  KG  KG                                                       P V             H  AI  YI                                   ................FTVC W VNIDYHP.....T MK  LT  DLVRMGLINIDRIH...........IKNKHKFN..

HMPV/1-2005     c       c       c c             c  cc  cc                                       B       B       B B             B  KG  KG                                                       P I                 I  YL                                   ................LHEV W VNAEGDL.....VEIKS KI  QLIEQSLFLR..I......................

Ebola/1-2212     c       c       c c             c  cc  cc                                       B       B       B B             B  KG  KG                                                                       H      YL                                   TTISDHVHP.HDNLVYTCKSTASNFFHASLAYWRSR RNSNRK  ARDSST.......GS.....STNNSDGHIERSQ..

Marburg/1-2330       c       c       c c             c  cc  cc                                       B       B       B B             B  KG  KG                                                                          V                                        ..LADTCCPIGSFWVYPSKSTRTNHYYASLNYWRDKANK KNTPFSHLINCSFPEFSSHT.....SSVSSNQQVTNSK..

HPIV-3/1-2233        c       c       c c             c  cc  cc                                       B       B       B B             B  KG  KG                                       R       L       P L             R  LL  YL                                   AFIS HLSFVCC AEIASFG N LNLTYL......E LD  KQ  ELNIKE...DP...........TLKYVQISGLL..

Rinderpest/1-2183     c       c       c c             c  cc  cc                                       B       B       B B             B  KG  KG                                       R       L       P I             K  IM   I                                   NIQA HLCVLSD YCNPRGC T RGLQPV......E CA  TKH EAEAKL...SL...........AGPSWNIGPIV..

CRV/1-2184           c       c       c c             c  cc  cc                                       C       C       C C             C  JH  JH                                       R       L       P I             K  VL  YL                                   NIQA HLCILSD YCNPRDC Q RGLTPT......Q CA  SG  KSKALE...SH...........VGLTWNDKPIL..

consensus>70 ....................p..............e.......y....................................


      1730             1740           1750      1760            1770                     X                X              X         X               X            
Nipah/1-2244    c  cc cc        c     cc                                                        A  DF DF        A     DF                                                        F  SL YL        R     LR                                                     FVI YA  T  .......R GIIKQ  IRQ..VT.EV..IDTTTMLRDNIIVENPPIK......TGVLD...........

Hendra/1-2244       c  cc cc        c     cc                                                        B  KG KG        B     KG                                                        F  SL YL        R     LR                                                     FMV YA  T  .......R GIIKQ  IRQ..VT.EV..IDTTTMLRDNILVENPPIK......TGVLD...........

Sendai/1-2228       c  cc cc        c     cc                                                        B  KG KG        B     KG                                                        F  TL YI        K     LR                                                     IKV PS  T  .......R SSIKV  TRGIGVP.EV..LEDWDPEADNALLDGIAAEIQQNIPLGH.............

Measles/1-2183      c  cc cc        c     cc                                                        B  KG KG        B     KG                                                        Y  SL YL        R     IR                                                     VDH SC  T  .......R GSIKQ  LRV..DP.GF..IFDALAEVN.....VSQPK......VGSNN...........

Mumps/1-2261    c  cc cc        c     cc                                                        B  KG KG        B     KG                                                        Y  NL YL        R     IR                                                     LTA PS  F  .......S KLLNA  DSEEGQF.LIASYYNSFGYLEPILMESKIFNLSSSESASL.............

NDV/1-2204    c  cc cc        c     cc                                                        B  KG KG        B     KG                                                        F  NL YM        R     IR                                                     IIT PA  Y  .......S KSLNL  EREDRDT.ILSLLFPQEPLLELR....PVRDIGARVKDPFTR...........

HPIV-5/1-2255    c  cc cc        c     cc                                                        B  KG KG        B     KG                                                        F  N  YL        R     IR                                                     LAA AS NY  .......T KLLNS  DTESGQV.AVTSYYESLEYIDSLKLTPHVPGTSCIEDDSL.............

Rabies/1-2127       c  cc cc        c     cc                                                        B  KG KG        B     KG                                                        Y   I Y         H     V                                                      KMT LSL T Q.......S LLLQR ERNLSKSM.......RDNLRQLSSLMRQVLGGHGED..................

VSV/1-2109    c  cc cc        c     cc                                                        B  KG KG        B     KG                                                                               K                                                     DFI..GPFSIS.......TTLLQILY PFLSGKD.......KNELRELANLSSLLRSGEGWE..................

RSV/1-2201    c  cc cc        c     cc                                                        B  KG KG        B     KG                                                        Y  NL YI        H     IR                                                     DEF TS  F  NYNFSDNT LLTKH  IANSELENNYNKLYHPTPETLENILANPIKSNDKKT........LNDYCIGKN

HMPV/1-2005    c  cc cc        c     cc                                                        B  KG KG        B     KG                                                                        H     IR                                                     ..........TVLNYTDMA ALTRL  KKL...M.CDNALLTPIPSPMVNL.............................

Ebola/1-2212    c  cc cc        c     cc                                                        B  KG KG        B     KG                                                                               R                                                     .........EQ.......T......T ......D.PHDGTE.......RNLVLQ..........MSHEIK..........

Marburg/1-2330      c  cc cc        c     cc                                                        B  KG KG        B     KG                                                        Y  NI  I               R                                                     YIV PE  TE .......NAR....T LINYGST.ALQGMDTKMPLSEQNLVENCRPSEGIRFKDNQKITKHDQRCEREE

HPIV-3/1-2233       c  cc cc        c     cc                                                        B  KG KG        B     KG                                                        F  TV YV        K     LR                                                     IKS PS  T  .......R TAIKY  IRGISPP.EV..IDDWDPIEDENMLDNIVKTINDNCNKDNKG...........

Rinderpest/1-2183    c  cc cc        c     cc                                                        B  KG KG        B     KG                                                        F  SL YL        R     IR                                                     IDH SC  T  .......R GSIKQ  LRV..DP.GF..IFEALTVTD.....PQKPN......FQHEQ...........

CRV/1-2184          c  cc cc        c     cc                                                        C  JH JH        C     JH                                                        Y  SL YL        R     IR                                                     IDQ SC  T  .......R GSIKQ  LRV..DP.GF..ITDAVGCLE.....RRPLR......NNSTS...........

consensus>70 ...f.....y................r.....................................................


                                                               1780                                                                               X             
Nipah/1-2244                                                                      c                                                                               A                                                                               I          ..................IR..........................GCIIY..............NLEE LSMN......

Hendra/1-2244                                                                         c                                                                               B                                                                               I          ..................IR..........................GCIIY..............NLEE LSMN......

Sendai/1-2228                                                                         c                                                                               B                                                                               L          ..................QT..........................RAPFWGLRVSKS.......QVLR RGYE......

Measles/1-2183                                                                        c                                                                               B                                                                               L          ..................IS..........................NMSIKDFRPPHD.......DVAK LKDI......

Mumps/1-2261                                                                      c                                                                               B                                                                               L          ..................TE..........................FDFILNLELSE..........AS EKYS......

NDV/1-2204                                                                      c                                                                               B          ..................QP..........................ASFIQELDLSAP.........ARYDAFT......

HPIV-5/1-2255                                                                      c                                                                               B                                                                               L          ..................CT..........................NDYIIWIIESN..........AN EKYP......

Rabies/1-2127                                                                         c                                                                               B          ................TLESDDNIQRLLKDSLRRTRWVDQEVRHAARTMTGDYSPNKK........VSRKVGCS......

VSV/1-2109                                                                      c                                                                               B          ................DIHVK....FFTKDI....LLCPEEIRHACK.....FGIAKD........NNKDMSYP......

RSV/1-2201                                                                      c                                                                               B                                                                               I          V.DSIMLPLLS.......NK.....KLIKSS...............AMIRTNYSKQDLYNLFPMVVIDR IDHS......

HMPV/1-2005                                                                      c                                                                               B                                                                               L          ...................T.....QVI.........................DPTEQLAYFPKITFER KNYD......

Ebola/1-2212                                                                      c                                                                               B          ...RTTIPQEN......THQGPSFQSFLSDSACGT...........ANPKLNFDRSR........HNVKFQ.........

Marburg/1-2330                                                                        c                                                                               B                                                                               L          SSPQQMFPEDNMQTPAHIHSSSPFQILIKSL................DAHEDFDASKII.LNSEINNLN TEYTLNTKLL

HPIV-3/1-2233                                                                         c                                                                               B                                                                               I          ..................NK..........................INNFWGLALKNY.......QVLK RSIT......

Rinderpest/1-2183                                                                      c                                                                               B                                                                               L          ..................AA..........................DMHISNFRPPYD.......GVAE LGTI......

CRV/1-2184                                                                            c                                                                               C                                                                               L          ..................KA..........................SELTSGFDPPKD.......DLAK LSQL......

consensus>70 ................................................................................




                    1790                                        1800                                   X                                           X            
Nipah/1-2244 .....................TKS.................ASKKIFNL.................NSRPSV........

Hendra/1-2244    .....................TKS.................TSRKVFNL.................GSKLSV........

Sendai/1-2228    .....................EI..TR........G..EVGRSGVGLTL.................PFDGRY........

Measles/1-2183   .....................NTS.................KHNLPISG.................GSLANY........

Mumps/1-2261 .....................LPS...............LLMTAENMDN.................PFPQPP........

NDV/1-2204 .....................LSK...............V.CFEHTLLN.................PKEDYL........

HPIV-5/1-2255 .....................IPN...............SPEDDSNFHN.................FKLNAP........

Rabies/1-2127    ............EWVCSA.................QQVAVSTSANPAPVSELDIRAL........SKRFQNP........

VSV/1-2109 ............PWGRES.................RGTITTIPVYYTTTPYPKMLEM........PPRIQNP........

RSV/1-2201 ..........GNTAKSNQLYTTTS..................HQ......................ISLVHNSTSLYCML

HMPV/1-2005 ..........TS..............................SN......................YAKGKLTRNYMILL

Ebola/1-2212 ................DH.........NSASKREGHQIISHRLVLPFFTLSQGTRQLTSSNESQTQDEISKYLRQLRSVI

Marburg/1-2330   TTPTRTEILDTSPLQ.SSRYSSTSRERSLLSREQASYLYVDCSNIPSISLDPGFRSM..SDQNQVQMLINTYKRDLHACF

HPIV-3/1-2233    .....................SDSDNN........D..RLDASTSGLTL.................PQGGNY........

Rinderpest/1-2183 .....................NSS.................KHNLPILG.................TGVYNY........

CRV/1-2184 .....................STR.................THNLPITG.................LGVRNY........

consensus>70 ................................................................................


   1810      1820      1830        1840      1850      1860       1870      1880      X         X         X           X         X         X          X         X
Nipah/1-2244       c          c                         c c                                           cc cc  c c  c   c            ccccc     c             cccc                    A  DF DF  DEF  A   A            DEEEEF A  A             DEEF                    R          K                         G G                                           GL SS  Y A  L   I            LFIGE     M             FYNS              .ENHKY RI  N  SC   LN SPL QR.YLPSG.AQR      S SM LLYQSTLGQSIS.    GIDGDYIPGQRELK

Hendra/1-2244          c          c                         c c                                           cc cc  c c  c   c            ccccc     c             cccc                    B  KG KG  KdG  B   B            KddddG B  B             KddG                    R          K                         G G                                           GL SS  Y A  L   I            LFVGE     M             FYNS              .ENHKY RI  N  SC   LN SPL QR.YLPAG.SQR      S SM LLYQQTLGCSIS.    GIDGDYIPGQRELR

Sendai/1-2228          c          c                         c c                                           cc cc  c c  c   c            ccccc     c             cccc                    B  KG KG  KdG  B   B            KddddG B  B             KddG                    R          K                         G G                                           GV ST    A  L   L            LFLGE     L             YYNS              .LSHQL LF  N  SCL  LE TYL SP.LVDKD.KDR      A AM SCYDATLGPCIN.    GVYSCDVNGQRELN

Measles/1-2183         c          c                         c c                                           cc cc  c c  c   c            ccccc     c             cccc                    B  KG KG  KdG  B   B            KddddG B  B             KddG                    R          K                         G G                                           GL SS  Y A  I   I            LFLGE     L             FYNS              .EIHAF RI  N  AC   VE STL RR.CLEPG.EDG      S SM ITYKEILKLNKC.    GVSANSRSGQRELA

Mumps/1-2261       c          c                         c c                                           cc cc  c c  c   c            ccccc     c             cccc                    B  KG KG  KdG  B   B            KddddG B  B             KddG                    R          K                         G G                                           GL ST  Y    V   I            LYL E     M             WYNS              .LHHVL PL  S  SW  TIS LNY SH.MKISD.GAH   A  S AS SLIETFLPGEII.    LFNSGENPPQRNFA

NDV/1-2204       c          c                         c c                                           cc cc  c c  c   c            ccccc     c             cccc                    B  KG KG  KdG  B   B            KddddG B  B             KddG                    R          K                         G G                                           G  SS  Y A  L                LYL E     M             YYNT              .VRYLF GI TA  SW   SH LSVPEV.RCARH.GNS   A  S AT SLLELHIPHETI.    LFSNEMNPPQRHFG

HPIV-5/1-2255       c          c                         c c                                           cc cc  c c  c   c            ccccc     c             cccc                    B  KG KG  KdG  B   B            KddddG B  B             KddG                    R          K                         G G                                           GL ST  Y        L            LYI E     M             YYNS              .SHHTL PL  S  AW  GISCCRY ER.LKLPQ.GDH   A  S AS TIIEYLFPGRKI.    LFSSGDNPPQRNYA

Rabies/1-2127          c          c                         c c                                           cc cc  c c  c   c            ccccc     c             cccc                    B  KG KG  KdG  B   B            KddddG B  B             KddG                    R          K                         G G                                              T   Y L  I   L            L VGD                    FNS              .LISGL VVQWA GAH   KP LDD NV.....FPSLC V    S GISRAVLNMFPDAKL.V   LLEVNDLMA.SGTH

VSV/1-2109       c          c                         c c                                           cc cc  c c  c   c            ccccc     c             cccc                    B  KG KG  KdG  B   B            KddddG B  B             KddG                    R          K                         G G                                            L T   Y I  I   M            L  GD                    FNS              .LLSGI LGQ P GAH   RS LHG GI.....HYRDF SC   S GMTAALLRENVHSRG.I   LLELSGSVM.RGAS

RSV/1-2201       c          c                         c c                                           cc cc  c c  c   c            ccccc     c             cccc                    B  KG KG  KdG  B   B            KddddG B  B             KddG                    R          K                         G G                                            V SS    I  I   L            AFIGE     L              Y S              PWHHIN FNF F  TGC  .S EYI KD.LKIKDPNCI      A NL LRTVVELHPDIRYI R LKDCNDH.......

HMPV/1-2005       c          c                         c c                                           cc cc  c c  c   c            ccccc     c             cccc                    B  KG KG  KdG  B   B            KddddG B  B             KddG                    R          K                         G G                                            V SS    V  L   I             FIGE     M              Y S              PWQHVN YNF F  TGC  .S KTC GKLMKDLNPKVLY     A NW ARTACE.YPDIKFV R LKDDLDH.......

Ebola/1-2212       c          c                         c c                                           cc cc  c c  c   c            ccccc     c             cccc                    B  KG KG  KdG  B   B            KddddG B  B             KddG                    R          K                         G G                                           GI SS  Y L  V   I            L  GE     L             FFNT              DTTVYC FT  V  MH   DE LWE ES.F..KS.AVT AE   A AL LIQK..YQVKTL.    LATESSI....ESE

Marburg/1-2330         c          c                         c c                                           cc cc  c c  c   c            ccccc     c             cccc                    B  KG KG  KdG  B   B            KddddG B  B             KddG                    R          K                         G G                                           GV SS  Y L  L                L  GE     L             FFNT              DSNQFC FT  V  MH   YD LP.PGK.L..KK.AIC AE   S AR LLKW..KETDYL.    LATDSQQ....EAE

HPIV-3/1-2233          c          c                         c c                                           cc cc  c c  c   c            ccccc     c             cccc                    B  KG KG  KdG  B   B            KddddG B  B             KddG                    R          K                         G G                                           GI ST    A  L   L            LFLGE     L             YYNS              .LSHQL LF  N  SCL  LE SQI MK.EVNKD.KDR      A AM ACYDATLGPAVN.    GLNITDVIGQRELK

Rinderpest/1-2183       c          c                         c c                                           cc cc  c c  c   c            ccccc     c             cccc                    B  KG KG  KdG  B   B            KddddG B  B             KddG                    R          K                         G G                                           GL SS  Y A  I   I            LFLGE     L             FYNS              .EVHAF RI  N  AC   VE STL KS.SMDPE.EDS      S SM ITYKEILKLKKC.    GVSAESRSGQRELA

CRV/1-2184             c          c                         c c                                           cc cc  c c  c   c            ccccc     c             cccc                    C  JH JH  JIH  C   C            JIIIIH C  C             JIIH                    R          K                         G G                                           GI ST  Y A  I   I            LFLGE     L             YYNS              .EVHSF RI  N  AC   VE ASV KN.EFTSE.EHG      S AM TVYKELLRLSRC.    GVSVESRTGQREIS

consensus>70 ......R..g..s...yK....................lf.g#G.G..l..............%ns..............


            1890      1900      1910      1920      1930        1940      1950                 X         X         X         X         X           X         X  
Nipah/1-2244                                                                    c c            c                            c c     c c c      c         cc cc   c          c  A                            A A     A A A      A         DF DF  DEF         A                                                                   D E            P                            L N     T I N      I         SI LV   M          ILF SEYS......IAEEDPSLTGKLKGLVVP F GRPET W G LDSYEY INRTA..GR  G  HS   SGIDKNVEE 

Hendra/1-2244                                                                       c c            c                            c c     c c c      c         cc cc   c          c  B                            B B     B B B      B         KG KG  KdG         B                                                                   D E            P                            L N     T I N      I         NI LV   M          ILF SEYS......IAEDDPSQSDKLKGLVVP F GRPET W G LDSYEY INRTA..GR  G  HS   SGIDKQVEE 

Sendai/1-2228                                                                       c c            c                            c c     c c c      c         cc cc   c          c  B                            B B     B B B      B         KG KG  KdG         B                                                                   D E            P                            L N     T I N      I         SI LV   M          VIY AEVA......LVGKKLNNVTSLGQRVKV F GNPGS W G DECEAL WNELQ..NN  G  HC   GGDHKDDQV 

Measles/1-2183                                                                      c c            c                            c c     c c c      c         cc cc   c          c  B                            B B     B B B      B         KG KG  KdG         B                                                                   D E            P                            L N     T V S      I         SV  I   I           PY SEVG......LVEHRMG....VGNIVKV F GRPEV W G IDCFNF VSNIP..TS  GF HS   TLPNKDTIEK

Mumps/1-2261                                                                    c c            c                            c c     c c c      c         cc cc   c          c  B                            B B     B B B      B         KG KG  KdG         B                                                                   D E            P                            L N     T L T      I         T  LV   L          LPL TQFIESVPYRLIQAGIAAGSGVVQSFYP W GNSDI D S KTSVEY IHKVG..AD CA  HV   GVPGSMNSM 

NDV/1-2204                                                                    c c            c                            c c     c c c      c         cc cc   c          c  B                            B B     B B B      B         KG KG  KdG         B                                                                   D E            P                            L       S L S      I         SV LL   I          LPT TQFLNSVVYRNLQAEVPCKDGYVQEFCP WRENAEE D T DKAVGY TSVVP..YR  S  HC   IPPGSNQSL 

HPIV-5/1-2255                                                                    c c            c                            c c     c c c      c         cc cc   c          c  B                            B B     B B B      B         KG KG  KdG         B                                                                   D E            P                            L N     T I        I         T  LV   L          LPM TQFIESVPYKLWQAHTDQYPEIFEDFIP W GNAAM D GMTACVEF INRVG..PR CS  HV   SSASLNQQC 

Rabies/1-2127                                                                       c c            c                            c c     c c c      c         cc cc   c          c  B                            B B     B B B      B         KG KG  KdG         B                                                                   D E            P                            L S     S L N                S  LI   A          IPL PSAI...........MRGGNDIVSRVID D IWEKP D R LATWKYFQSVQKQVNM YD  IC   VTDIASINR 

VSV/1-2109                                                                    c c            c                            c c     c c c      c         cc cc   c          c  B                            B B     B B B      B         KG KG  KdG         B                                                                   D E            P                              T     S L                  QI LI   M          IPE PSAL...........ETLGGDK.SRCVNGE CWEYP D CDPRTWDYFLRLKAGLGL  D  VM   VRDSSTSLK 

RSV/1-2201                                                                    c c            c                            c c     c c c      c         cc cc   c          c  B                            B B     B B B      B         KG KG  KdG         B                                                                   D E            P                              N     T A N      L          I L    A          ISL IEFL.....RLYNGH.IN.......IDYGE LTIPA D T NIHWSY H.IKF..AEP S FVC   LSVTVNWSK 

HMPV/1-2005                                                                    c c            c                            c c     c c c      c         cc cc   c          c  B                            B B     B B B      B         KG KG  KdG         B                                                                   D E            P                                    T A Q      I          L I    A          MHY LEYQ.....RVIGELSRI.......IDSGEGLSMET D T KTHWDL H.RVS..KDA L TLC   FKDRDDFFK 

Ebola/1-2212                                                                    c c            c                            c c     c c c      c         cc cc   c          c  B                            B B     B B B      B         KG KG  KdG         B                                                                   D E                                         L N     T I N                 V VI   A          LIVSGMTTPRMLL....PVMSKF.HNDQIEII N SASQI D T PTWFKDQRARLP..KQ. E  TM   TTENINRSK 

Marburg/1-2330                                                                      c c            c                            c c     c c c      c         cc cc   c          c  B                            B B     B B B      B         KG KG  KdG         B                                                                   D E                                         L N     T I N      V            IL   A          LILSGRVIPRMLY....NIDRLSALLESRRLI N LTIQI D T PLWLDS IQYLP..ED.SD  TM   TTKDETREQ 

HPIV-3/1-2233                                                                       c c            c                            c c     c c c      c         cc cc   c          c  B                            B B     B B B      B         KG KG  KdG         B                                                                   D E            P                            L N     T I N      I         SI LV   M          VIF SEVS......LVGKKLGNVTQILNRVKV F GNPNS W G MECESL WSELN..DK  G  HC   GAIGKSEET 

Rinderpest/1-2183                                                                    c c            c                            c c     c c c      c         cc cc   c          c  B                            B B     B B B      B         KG KG  KdG         B                                                                   D E            P                            L N     T I S      I         SL LI   I           PY SEVS......LVEHQLG....AEKTVKV F GRPEV W G VDCFNY ISNIQ..TS  G  HS   TLPTKDITEK

CRV/1-2184                                                                          c c            c                            c c     c c c      c         cc cc   c          c  C                            C C     C C C      C         JH JH  JIH         C                                                                   D E            P                            L N     T V S      I         SL LI   I           PY SEVS......LVEHQLG....LDKLVTV F GRPEV W G VDCYKY LSQIS..AS  G  HS   SLPDKDIIEK
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Nipah/1-2244                          c                                     c c                    cc           c  cc               c      c  c c     c   cc   cc                  DF           A  DF A             A      A  A A     A   DEF DEF                                     K                                     E Y                    LI           L  LV                      F  V V     S   ST   LL            LVEHSH  SIAINVMMEDG ..  S IAYT.PGFPISRLFNMYRSY GL L CFPVY NPD   V   CLQKTVKTIVPP

Hendra/1-2244                             c                                     c c                    cc           c  cc               c      c  c c     c   cc   cc                  KG           B  KG B             B      B  B B     B   KdG KdG                                     K                                     E Y                    LI           V  LV               L      F  V V     S   ST   LI            MIEHSH  SIAINVMIEDG ..  S IAFA.PGFPISRL NMYRSY GL L CFPVY NPE   V   CLQKTIKTIIPP

Sendai/1-2228                             c                                     c c                    cc           c  cc               c      c  c c     c   cc   cc                  KG           B  KG B             B      B  B B     B   KdG KdG                                     K                                     E Y                    VI           V  LI               L      W  V L     S   ST   LL            LHEHYS  RIAYLVGDRDV ..  S IAPR.LGTDWTRQ SLYLRY DE N VVLKT NPA   M   SRHPKSDIIEDS

Measles/1-2183                            c                                     c c                    cc           c  cc               c      c  c c     c   cc   cc                  KG           B  KG B             B      B  B B     B   KdG KdG                                     K                                     E Y                    IL           I  LV               I      Y  V L     S   ST   LV            LEELAA  SMALLLGKIGS ..  I LMPF.SGDFVQGF SYVGSH RE N VYPRY NFI   S   MTDLKANRLMNP

Mumps/1-2261                          c                                     c c                    cc           c  cc               c      c  c c     c   cc   cc                  KG           B  KG B             B      B  B B     B   KdG KdG                                     K                                     E Y                    AL           L  LI               L         I I     S   N    II            ERAQVH  LITVTVLKPGG ..  L ASWE.PFNRFSFL TILWQFSST R LRSSY DPN H V   ATLAVDPT...T

NDV/1-2204                          c                                     c c                    cc           c  cc               c      c  c c     c   cc   cc                  KG           B  KG B             B      B  B B     B   KdG KdG                                     K                                     E Y                    L            V  VI               M           I              LI            DQLATN SLIAMHSVREGG ..  I VLYA.MGYYFHLL NLFTPCSTKGY LSNGYACRGDM C   FVMGYLGG...P

HPIV-5/1-2255                          c                                     c c                    cc           c  cc               c      c  c c     c   cc   cc                  KG           B  KG B             B      B  B B     B   KdG KdG                                     K                                     E Y                    AI           V  LI               I      F  I V     S   N    LI            SKPIIN  ITATTVLCPHG ..  L YSWL.PFTRFSTL TFLWCY ER T LRSTY DPA H V   CILANNFA...F

Rabies/1-2127                             c                                     c c                    cc           c  cc               c      c  c c     c   cc   cc                  KG           B  KG B             B      B  B B     B   KdG KdG                                     K                                     E Y                     A              LV               I      F  V       T   SS   L             TLLMSDF L......SIDGPLY  F TYGTMLVNPNYKA QHLSRA PS TGFITQV SSF   L  RFSKRGKFFRDAE

VSV/1-2109                          c                                     c c                    cc           c  cc               c      c  c c     c   cc   cc                  KG           B  KG B             B      B  B B     B   KdG KdG                                     K                                     E Y                     V              LI               V      F  V L     S   TS   MV            ETNVRNY HR.....ILDEQGV  Y TYGTYICESEKNA TILGPM KT D VQTEF SSQ   V   CKGLKKLIDEPN

RSV/1-2201                          c                                     c c                    cc           c  cc               c      c  c c     c   cc   cc                  KG           B  KG B             B      B  B B     B   KdG KdG                                     K                                     E Y                     V              LI               L         L       S    S   LV            IIEWSKH RKCKYCSSVNKCM.  V YHAQ...DDIDFK DNIT....I KTYVCLG KLKG  V   LTIGPANIFPVF

HMPV/1-2005                          c                                     c c                    cc           c  cc               c      c  c c     c   cc   cc                  KG           B  KG B             B      B  B B     B   KdG KdG                                     K                                     E Y                     V              L                          V       S    S   IL            VILWRKH LSCRICTTYGTDLY FA YHAK...DCNVKLPFFVR....S ATFIMQG KLSG  C   LTLGHHNNLPCH

Ebola/1-2212                          c                                     c c                    cc           c  cc               c      c  c c     c   cc   cc                  KG           B  KG B             B      B  B B     B   KdG KdG                                     K                                     E Y                    LI           A  VV                      F    L     S   SS   L             YEAVYK  LHHIDPS.VLK ..  L VFLS.DTEGMLWLNDNLAPF ATGY IKPIT SAR   W  CLTNFLSTTRKMP
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Rinderpest/1-2183                          c                                     c c                    cc           c  cc               c      c  c c     c   cc   cc                  KG           B  KG B             B      B  B B     B   KdG KdG                                     K                                     E Y                    IL           V  LV               M      Y  V I     S   ST   LV            LEELSA  ALALLLGKVGS ..  I VMPI.SGDYVQGF SYVVPY RE L IYPRY NFI   A   LLGLRANRLIDP
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2030                       2040               2050      2060      2070      2080   X                          X                  X         X         X         X   
Nipah/1-2244                               c                                                                               A                                                                               N                                                 QK.................VLEHSNLHDEV DQGI.........TSVIFKIKNSQSKQFHDDLKKYYQIDQPFFVPTKIT

Hendra/1-2244                                  c                                                                               B                                                                               N                                                 QK.................VLDHSYLSDEI DQGI.........TSVIFKIKNIQSKQFHEDLVKHYQVEQPFFVPSHIT

Sendai/1-2228                                  c                                                                               B                                                 KT.................VLASLHPLSKEDSIKI.........EKWILIEKAKAHEWVTR......ELREGSSSSGMLR

Measles/1-2183                                 c                                                                               B                                                                               T                                                 EK.................IKQQIIESSVR SPGL.........IGHILSIKQLSCIQAIVGGAVSR..GDINPILKKLT

Mumps/1-2261                               c                                                                               B                                                                               N                                                 SS.................FTTALNRARTL EQGFSLIPPELVSEYWRRRVEQGQIIQDCIDKVISEC......VRDQYL

NDV/1-2204                               c                                                                               B                                                 TF.................VHEVVRMAKTLIQRHGTLLSKSDEITLTKLFTSQQRRVTDILSSPLPKL......MKLLRE

HPIV-5/1-2255                               c                                                                               B                                                                               T                                                 QT.................VSQATGMAMTL DQGFTLISPERINQYWDGHLKQERIVAEAIDKVVLGE......NALFNS

Rabies/1-2127                                  c                                                                               B                                                                               N                                                 YLTSSTLREMSLVLFNCSSPKSEMQRARSL YQDLVRGFPEEI...............................ISNPYN

VSV/1-2109                               c                                                                               B                                                                               S                                                 P.DWSSINESWKNLYAFQSSEQEFARAKKV TYFTLTGIPSQF...............................IPDPFV

RSV/1-2201                               c                                                                               B                                                                               T                                                 NV..................VQNAKLILSR KNFI...........MPKKADK...........................

HMPV/1-2005                               c                                                                               B                                                 GE..................IQNSKMKIAVCNDFY...........AAKKLDN...........................

Ebola/1-2212                               c                                                                               B                                                                               Q                                                 HQNHLS.............CKQVILTALQL IQRS.........PYWLSHLTQYADCELHL...................

Marburg/1-2330                                 c                                                                               B                                                                               Q                                                 FSDQV..............GIFLICKAMSR RQAI.........PYWLKHIEKNYPASLHE...................

HPIV-3/1-2233                                  c                                                                               B                                                 EV.................VLSKLKRLSLLEENNL.........LKWIILSKKRNNEWLHH......EIKEGERDYGVMR

Rinderpest/1-2183                               c                                                                               B                                                                               T                                                 ER.................IKQQVMESGIR IPGL.........VGHILSIKQLNCIQSQAGPAITR..GEINPILRKLT

CRV/1-2184                                     c                                                                               C                                                                               T                                                 EG.................IKQQILRVGIR SPGL.........VGHILSSKQTACVQSLHGPPFHA..KSFNPHLQGLT
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Hendra/1-2244         cc  c       c                        c   c                     c      c   c     KG  B       B                        B   B                     B      B   B     LM  G       I                        I   L                     F      R   ICDEKL  QA LKMNGPE LKNE.VGYDIGSDINTLR....ST IIL NEAMNY..FDDERSPSHHLEP PVLEKT VKT 

Sendai/1-2228         cc  c       c                        c   c                     c      c   c     KG  B       B                        B   B                     B      B   B     L   G       L                        L   I                     Y      K   IPYHQA QTF FEPNLYK SRDF.LSTMNIADTHNCMTAFNRV KDT FEWARITESDKRLKLTGKYDL PVRDSG LKT 

Measles/1-2183        cc  c       c                        c   c                     c      c   c     KG  B       B                        B   B                     B      B   B     LI  G       L                        I                         Y      R   LPIEQV  SC LAINGPK CKEL.IHHDVASGQDGLL....NS LILYRELARF..KDNQRSQQGMFHA PVLVSS QRE 

Mumps/1-2261      cc  c       c                        c   c                     c      c   c     KG  B       B                        B   B                     B      B   B     IL  G                                I   L                     Y      K   IADNNI  QA GTPSTRKWLDLP.DYLS....FNELQSEMARL TIH KEVIEILKGQSSDHDTLLFTS NVGPLG INT 

NDV/1-2204      cc  c       c                        c   c                     c      c   c     KG  B       B                        B   B                     B      B   B     LI  G                                I   I                     Y      K    NIDAA  EA GQPVRPF.CAES.LVST.LIDMTQTTQIIASH DTV RSVIYMEAEGDLADTVFLFTP NLSTDG KRTS

HPIV-5/1-2255      cc  c       c                        c   c                     c      c   c     KG  B       B                        B   B                     B      B   B     IL  G       L                        L   L                     Y      K   ISDNEL  KC GTPNARN IDIE.PVAT....FIEFEQLICTM TTH KEIIDITRSGTQDYESLLLTP NLGLLG IST 

Rabies/1-2127         cc  c       c                        c   c                     c      c   c     KG  B       B                        B   B                     B      B   B     LI          L                        M                         Y           EMIIT  DSDVESF... VHKMVDDLELQRGTLSKVAIIIAI IVFSNRV.....FNVSK.PLTDPSF PPSDPKILRHF

VSV/1-2109      cc  c       c                        c   c                     c      c   c     KG  B       B                        B   B                     B      B   B     L   G       V                        I                                    VNIETM QIF VPTG... SHAAALKSSDRPADLLTISLFYMA I....SY.....YNINH.IRVGPIPPNPPSDGIAQN 

RSV/1-2201      cc  c       c                        c   c                     c      c   c     KG  B       B                        B   B                     B      B   B      I          L                            L                            R    ....ES DANIKSLIPF CYPI....T.KKGINTAL....SK.... K.............SVVSGDILSYSIAG NEVF

HMPV/1-2005      cc  c       c                        c   c                     c      c   c     KG  B       B                        B   B                     B      B   B      I          L                            L                                I....KS EANCKSLLSG RIPI....N.KKELNRQR....RL.... T.............L..QSNHSSVATVGGSKV 

Ebola/1-2212      cc  c       c                        c   c                     c      c   c     KG  B       B                        B   B                     B      B   B      I  G       L                        L   I                     F      R   L....SY RL FPSLEKV YHRYNLVDSKRGPLVSITQH.LAH RAE RELTND..YNQQRQSRTQTYH IRTAKG ITK 

Marburg/1-2330        cc  c       c                        c   c                     c      c   c     KG  B       B                        B   B                     B      B   B      L  G                                    L                     F      K    ....FF TL FPSLESSFCHRYTIPFSEGKALFHKVQSYVRQGKQH HSLMLD..YENNSPLLDLRNH ICSLRG ITKY

HPIV-3/1-2233         cc  c       c                        c   c                     c      c   c     KG  B       B                        B   B                     B      B   B     L   G       L                        I   L                     F      K   LPYHMA QIF FQINLNH AKEF.LSTPDLTNINNIIQSFQRT KDV FEWINITHDDRRHKLGGRYNI PLKNKG LRL 

Rinderpest/1-2183      cc  c       c                        c   c                     c      c   c     KG  B       B                        B   B                     B      B   B     LI  G       I                            L                     Y      R   LPIERI  SC LTINGTK CSDV.VHHDISSGPDGLL....NSSIIL KELARF..RDNQRSQQGMFHA PVLLSS QRE 

CRV/1-2184            cc  c       c                        c   c                     c      c   c     JH  C       C                        C   C                     C      C   C     LI  G       V                        I                         Y          LSIEKV  NC LTINGLK CKNL.LHHDISSGEEGLK....GS TILYRELARF..KDNHQSSHGMFHA PVLIASQERE 
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                                                     2160      2170      2180                                                           X         X         X   
Nipah/1-2244                                                         c        c                                                                      A        A                                                                      V        L              MNC..................................................... TKKVIVYS IKFKDTKSSELYHI

Hendra/1-2244                                                            c        c                                                                      B        B                                                                      V        L              MGR..................................................... TRKVTVYS IKLKETKSPELYNI

Sendai/1-2228                                                            c        c                                                                      B        B                                                                      L        M              SRR..................................................... VLSWVSLS STRLVTGSFPDQKF

Measles/1-2183                                                           c        c                                                                      B        B                                                                      I        L              VSR..................................................... TRKFWGHI LYSGN..RKLINRF

Mumps/1-2261                                                         c        c                                                                      B        B                                                                      I        V              LRL..................................................... VERILMYT RNWCILPTQTRLTL

NDV/1-2204                                                         c        c                                                                      B        B                                                                               I              LKQ.....................................................CTKQILEVT LGLRAKDINKVGDV

HPIV-5/1-2255                                                         c        c                                                                      B        B                                                                      L        I              VRL..................................................... TERILNHT RNWLILPPSLRMIV

Rabies/1-2127                                                            c        c                                                                      B        B                                                                      V                       NICCST.MMYLSTALGDVPSFARLHDLYNRPITYYFRKQVIRGNVYLSWSWSNDTS FKRVACNSSLSLSSHWIRLIYKI

VSV/1-2109                                                         c        c                                                                      B        B                                                                      L                       GIAITGISFWLSLMEKDIPLYQQCLAVIQQSFPIRWEAVSVKGGYKQKWSTRGDG. PKDTRISDSLAPIGNWIRSLELV

RSV/1-2201                                                         c        c                                                                      B        B              SNK.........................................................LINHKHMN.ILKWFNHVLNF

HMPV/1-2005                                                         c        c                                                                      B        B                                                                               A              ESK.........................................................WLTNK NT.IIDWLEHILNS

Ebola/1-2212                                                         c        c                                                                      B        B                                                                               A              VND.....................................................YLKFFLIVQ LKHNGTWQAEFKKL

Marburg/1-2330                                                           c        c                                                                      B        B                                                                      I        A              YND..................................................... LKLNLVIK VEKGKNWSQLVEIL

HPIV-3/1-2233                                                            c        c                                                                      B        B                                                                      L        L              SRR..................................................... VLSWISLS STRLLTGRFPDEKF

Rinderpest/1-2183                                                         c        c                                                                      B        B                                                                      V        L              ISR..................................................... ARKFWGYI LYSSD..RRLLSRL

CRV/1-2184                                                               c        c                                                                      C        C                                                                      I        L              VSI..................................................... AKKYCGYI LYSGD..LYEITRI
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Hendra/1-2244       c                       c                          c c   cc c c                 B                       B                          B B   KG B B                 I                       K                          E K   KI G L              KNY RRKVLILDFRS..HTMIKLL..P GMKERR....EKSGFKEIWIFDLSNR V IWW  I Y SLV...........

Sendai/1-2228       c                       c                          c c   cc c c                 B                       B                          B B   KG B B                 L                       K                          E K   KI G V              EAR QLGIVSLSSRE..IRNLRVI..T TILDRF...ENTIH...SITYRFLTK V ILM  L A KMFGARQNEYTTVV

Measles/1-2183      c                       c                          c c   cc c c                 B                       B                          B B   KG B B                 L                       K                          E K   KL G                IQN KSGYLVLDLHQ..NIFVKNL..S SEKQII....MTGGLKREWVFKVTVK T EWY  V YSALIKD.........

Mumps/1-2261    c                       c                          c c   cc c c                 B                       B                          B B   KG B B                 I                       K                            K   KA G V              RQS ELGEFRLRDVITPMEILKLSPNR YLKSALNQSTFNHLMGETSDILLNRSYQ RIW  I C IYCFGLLTPDV...

NDV/1-2204    c                       c                          c c   cc c c                 B                       B                          B B   KG B B                 V                       K                            K   K  G A              ISL LRGAVSLEDLIPLRTYLKRSTCP YLKAVLGITKLKEMFTDTSLLYLTRAQQ FYM TI N AKGYYSNNDS....

HPIV-5/1-2255    c                       c                          c c   cc c c                 B                       B                          B B   KG B B                 L                       K                            K   KA G V              KQD EFGIFRITSILNSDRFLKLSPNR YLIAQLTAGYIRKLIEGDCNIDLTRPIQ QIW  L C VYCHDPMDQRE...

Rabies/1-2127       c                       c                          c c   cc c c                 B                       B                          B B   KG B B                                         R                                                    VKTTRLVGSIKDLSREVERHLHRY..N WITLED..IRSRS.SLLDYS.................CL.............

VSV/1-2109    c                       c                          c c   cc c c                 B                       B                          B B   KG B B                 V                       K                          E R        I              RNQ RLNPFNEILFNQLCRTVDNH..L WSNLR.....RNT.GMIEWINRRISK D .......S LMLKSDLHEENS..

RSV/1-2201    c                       c                          c c   cc c c                 B                       B                          B B   KG B B                                                                    E K   KI G L              R....STELNYNHLY....................MVESTYPYLSELLNSLTTN L KLI  T S LYNFHNE.......

HMPV/1-2005    c                       c                          c c   cc c c                 B                       B                          B B   KG B B                                                                    E K   KV G M              P....KGELNYDFFE....................ALENTYPNMIKLIDNLGNA I KLI  T Y LVSKK.........

Ebola/1-2212    c                       c                          c c   cc c c                 B                       B                          B B   KG B B                 I                       R                          E K   RL G L              PEL SV...................CN FYHIRDCNCEERFLVQTLYLHRMQDS V LIE  T L SLFPDGLYRFD...

Marburg/1-2330      c                       c                          c c   cc c c                 B                       B                          B B   KG B B                                                                    E K   RV G I              PNMHSV...................CIVHVDHECSGCEKRLLLKLDFIRNTKIA Q LLN  I Y LFFPFGLFKSGSLR

HPIV-3/1-2233       c                       c                          c c   cc c c                 B                       B                          B B   KG B B                 A                       K                          E K   KL G A              EHR QTGYVSLADTD..LESLKLL..S NIIKNY...RECIG...SISYWFLTK V ILM  I G KLLGIPRQYKEP..

Rinderpest/1-2183    c                       c                          c c   cc c c                 B                       B                          B B   KG B B                 L                       K                          E K   KL G                VSN KSGYLLFDLHQ..NLFMKNL..S SEKQLI....RTGGLKREWLFKLTTK I EWF  I YSALIRE.........

CRV/1-2184          c                       c                          c c   cc c c                 C                       C                          C C   JH C C                 L                       R                          E K   KL G                VRN KANHIIFDLHR..NLFMDNL..S SDRSLI....LTTIPKKNWLFQLETK I EWF  L YSALIRNH........
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Figure S1. Multiple sequence alignment of L proteins from sellected viruses within the class Mononegavirales. The 
upper bar represents domains boundaries in NiV.  NDV: Newcastle disease virus, HPIV-5: Human Parainfluenza Virus-5, 
VSV: Vesicular stomatitis virus, RSV: Respiratory Syncytial Virus, HMPV: Human metapneumovirus, HPIV-3: Human 
Parainfluenza Virus-3, CRV: Canine Distemper Virus aligned and processed by by Clustal omega and Espript3 (Robert 
and Gouet, 2014; Sievers et al., 2011).   



   

Figure S2. Ramachandran plots of L protein (upper panel) and the RdRp generated by UCSF 

chimera (Pettersen et al., 2004). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

    

Figure S3. Z-score plots of L protein (upper panel) and the RdRp (Wiederstein and Sippl, 2007). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 

Figure S4. Secondary structure distribution of the full L protein as predicted by Phyre2 server 

(Kelley et al., 2015).  

 



Table S1. Nucleoside inhibitors repurposed against NiV RdRp 

Compound 

notation 

PubChem 

CID 

Avgerage 

docking 

score 

In vitro Activity  
Max 

phase a against value (µM) 

2'-C-Methylcytidine 15940324 -7.82 HCV IC50 =3 - 

4'-Azidocytidine 11656590 -7.55 HCV, RSV, DENV IC50 =0.02 - 

5-Chlorotubercidin 97453 -6.93 Human Cytomegalovirus EC50 = 0.007 - 

Adafosbuvir 404670268 -7.35 HCV IC50 =0.14 1 

AT-9010  136141536 -8.20 HCV IC50 = 0.009 - 

Bemnifosbuvir 122532024 -7.62 HCV, SARS-CoV-2 EC90 =0.47 3 

BMS-986094  49862756 -7.80 HCV EC50 = 3 - 

Favipiravir 5271809 -7.23 InflnzV,  IC50 = 2.7 3 

Galidesivir 10445549 -8.48 Wide-spectrum  IC50 = 0.3 1 

HCV_1  5276734 -7.51 HCV EC50 = 65 - 

HCV_2  11290467 -6.18 HCV EC50 = 200 - 

HCV_3  11772329 -7.17 HCV EC50 = 30 - 

HCV_4  46905540 -7.01 HCV EC50 = 35 - 

IDX-184  135565589 -7.21 HCV EC50 = 0.2 2 

INX-189  46700744 -6.95 HCV EC50 = 0.01 2 

Lumicitabine  89658382 -7.24 RSV, HMPV EC50 = 0.26 2 

Mericitabine 16122663 -7.79 HCV, SARS-CoV-2 IC50 = 0.99 2 

MK-0608  3011893 -6.35 HCV, WNV, HRV, ZIKV, DENV IC50 = 0.07 - 

Molnupiravir 145996610 -6.79 InflnzV, MERS-CoV, SARS-CoV-2 EC50 = 0.07 3 

NoroV-29  10264872 -8.11 Human norovirus EC50 = 0.015 - 

NS5B_15  136226315 -7.31 HCV EC50 = 3.2 - 

PSI-6130 6481236 -6.73 HCV IC50 = 0.06 1 

PSI-6206 11311503 -6.26 HCV, BVDV IC50= 0.7 1 

PSI-7976 45375809 -7.23 HCV EC50 = 0.05 - 

Remdesivir 56832906 -7.85 HCV, RSV, MERS-CoV, SARS-

Cov-2 

EC50 = 0.18 4 

Ribavirin 122108 -7.69 PolioV, InflnzV, HSV, HCV IC50 = 0.002 4 

Sofosbuvir 405056582 -7.29 HCV IC50 = 0.7 4 

T-1106  5271819 -6.90 BVDV, InflnzV EC50 = 14-

19 

- 

TMC647078 10264257 -6.86 HCV  EC50 = 7.3 - 

Uprifosbuvir  90055716 -7.68 HCV EC50 = 0.32 3 

Valopicitabine 6918726 -7.29 HCV EC50 = 1.5 2 

VX-135  123709329 -7.10 HCV EC50 = 

0.0012 -0.04 

2 

ZIKA_26  89486782 -6.80 ZIKV IC50 = 5.6 - 
a maximum phase in clinical trials including the currently recruiting studies (retrieved from https://www.clinicaltrials.gov/ct2/home 

and literature). BVDV: bovine viral diarrhea virus. HSV: Herpes simplex virus. HPIV: Human parainfluenza virus. HMPV: Human 

Metapneumovirus. WNV: West Nile virus. HRV: Human Rhinovirus, ZIKV: Zika Virus. 
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