
    1       10        20        30        40        50      

A/NT/60/1968(H3N2)                                  A     E              I  H  VC    D          ME FV   FNP IV      M  YGE       K A     LE  FMYS   FI  ....  D  RQC   M  EL EKA K    DLKIETN F A CT          FH  NE

A/duck/Fujian/01/2002(H5N1)                         A     E              I  H  VC    D          ME FV   FNP IV      M  YGE       K A     LE  FMYS   FI  ....  D  RQC   M  EL EKA K    DPKIETN F A CT          FH  DE

A/bat/Guatemala/060/2010(H17N10)                     A     E              I  H  VC    D          ME FV   FNP IL      M  YGE       K A     ME  FMYS   FI  ....  N  RTN   M  ER EKT K    NPQNEGN F A ST          FH  DL

B/Panama/45/1990                                    A     E              I  H  VC    D          MD FI   FQ  II      M  F E               LE  YV S   FL  ....  T  TRN  TT  QK KNT A  S DPELQPAMLFN CV       I  MN  DE

C/Johannesburg/1/1966                               A     E              I  H  VC    D              A     P AV      V  YGD       K I          MF        MSKTFAEI EAFLE E  RI KEA E    H....ER I Q GI FQ  C  C EYLST.

  60         70        80        90       100       110     

A/NT/60/1968(H3N2)                                     IEG  R  A                  L D  D     G S    E       LK RFEI      TM WTV NSICN   AE PKF   LY YK  Q E IVV. LDDPNAL  H       RD       V     TTG  K    P      EN

A/duck/Fujian/01/2002(H5N1)                            IEG  R  A                  L D  D     G S    E       LK RFEI      TM WTV NSICN   AE PKF   LY YK  R E IIV. SGDPNAL  H       RD       V     TTG  K    P      EN

A/bat/Guatemala/060/2010(H17N10)                        IEG  R  A                  L D  D     G T    E       LK RFEI      NI WTI NSICN      PRF   LY YK  E N IVK. NDDDNAM  H       QE       V     MTENSK    P      TN

B/Panama/45/1990                                       IEG  R  A                  L D  D     G S    E       LR  YEV      TI W V  SL Q   IE PKY   LF YK  E K YTAL GQGKEQN  PQ      MP     M QR  A EHG  T    A      TK

C/Johannesburg/1/1966                                  IEG  R  A                  L D  D                       RF L          SL N LC    LE   F   IF     ...............NGSD  V    RK GT V  Q E  KSYD  PLP  C    REEK

  120       130       140       150       160       170     

A/NT/60/1968(H3N2)               F E G T      Y   K  K          F                EE   R    LR I I V RR V   Y      I   N  I I SF GE      D  LD  SRA I TR           E HI  LE AN  KSE TH H    T  EMATKA YT         K   

A/duck/Fujian/01/2002(H5N1)      F E G T      Y   K  K          F                EE   R    LR I I V RR V   Y      I      I I  F GE      D  LD  SRA I TR           E HI  LE AN  KSEKTH H  P T  EMATKA YT         K   

A/bat/Guatemala/060/2010(H17N10)  F E G T      Y   K  K          F                EE   R    LK I I V RR V   Y      L   N  I I SF GE      E  LD  SRA I TR           K ED  YE AS  KGE VY H    D  EMATDD YI         K   

B/Panama/45/1990                 F E G T      Y   K  K          F                EE   R    LR I V I K  A   F      L   S  L I SY  D      E  LD   K  V SR          GL DD  WK KE  G.N ME M    NQ .YSLSN SS    G G  L   

C/Johannesburg/1/1966            F E G T      Y   K  K          F                EE   R    L  V I I RK     F      L   S  I V SY G       E      QKL I S  Q         ADDS  QS FG  G.N CK F    D RLD.KNC .GPM       F F 

  180       190       200       210       220       230     

A/NT/60/1968(H3N2)                                    E           T   L   S P  F        Y     I  EM    LW      E     I   F       R  D  L    S  EN R  VD FT RQ  ANRG  DSFRQS RG ET EER EITG MR  A Q   PN  CL  F A   G

A/duck/Fujian/01/2002(H5N1)                           E           T   L   S P  F        Y     I  EM    LW      E     I   F       R  D  L    S  EN R  VD FT RQ  ASRG  DSFRQS RG ET EER EITG MR  A Q   PN  SL  F A   G

A/bat/Guatemala/060/2010(H17N10)                       E           T   L   S P  F        Y     L  EL    LW      E     L   F       R     L        Q K  V  FV RQ  ATAG  DSFRQS KG ET EEE SYPP FQ  ANQ   PS KDYH F A  SS

B/Panama/45/1990                                      E           T   L   S P  F        Y     L  EL    LW      E     I   F       R  D  V    S  E  R  ID TE QA  SLKN  QVLIGE DV KG ..D KLGQ IS  R I   AG  NF GM S   N

C/Johannesburg/1/1966                                 E           T   L   S P  F        Y     A   L    MF      D     I              D  V    Q  EQ K   E AT ADF RKEN  NEIFLP NE TI ..EMKKGK FLE R E   LP  TY  M D C K

  240        250       260              270       280       

A/NT/60/1968(H3N2)                            M                R          LP           L    F PNG  IE KL   S  VNA I  F       I          DGP     SKF LMDA E   .Y  G  SQ  KE   K EP LKTTP P .......R     PCFQR        

A/duck/Fujian/01/2002(H5N1)                   M                R          LP           L    F PNG  IE KL   S  VNA I  F       L          DGP     SK  LMDA E   .C  G  SQ  KE   R EP LKTTP P .......R     PCSQR  S     

A/bat/Guatemala/060/2010(H17N10)               M                R          LP           L    F  NG  IE KL   S  VNA I  F       L          EG      SKF LMDA KA  .N  A  GA  EK   Q ES DPRTI E .......E    KFCTQR        

B/Panama/45/1990                              M                R          LP           L      P G  IE  L   S  VSA            I          E P     N F LM  ID K .A  RN AR  PL   TPKKLKWEDL P GPHIYNHE   V ....Y A    SD

C/Johannesburg/1/1966                         M                R          LP           L    F GNP  L  KV   Q  I L I  Y       I           GP      KF M EA K   RE AS  SQ  SN K P KH EQNKF Q .......R  K  MAPYTH    E  

290        300       310          320       330             

A/NT/60/1968(H3N2)                                                          K             W   LS I  P H   G P   A  CM  FF  K      IVK HE GIN      Y     LK  . ED S EGE I LYD IK  RT  GW ...EPY   P      P....N LLS K

A/duck/Fujian/01/2002(H5N1)                                                 K             W   LS I  P H   G P   A  CM  FF  K      IIK HE GIN      Y  A  LK  . ED S EGE I LYD IK  KT  GW ...EPN   P      P....N LL  K

A/bat/Guatemala/060/2010(H17N10)                                             K             W   LS V  P H   G P   A  CL  FW  K      IIK HE GVN      Y  I  MK  . LN A EGE I MKD KA  DT  GW ...KAT   K      T....N LM  E

B/Panama/45/1990                                                            K             W   L  L          P   A  CL  Y   R      LI   E             L  .E G. ANMTEGKSKK KTL KE  EK STL DQTDPI  MKS  ANEN....FLWK  R

C/Johannesburg/1/1966                                                       K             W    T I  P R   G         L  FF         AIR KD PLQ      Y  L  WMF K SD E SRA E.......I ID  KKG...NLS   P      GKYPIH KN  N

340       350       360       370           380       390     

A/NT/60/1968(H3N2)                                             G                        Q   QVL  L D            M KTS LKWA  E  A     EKV  D   D   L   DS   AE Q IENEEKIPRTKN K   Q    L  NM P....   DF NCR VSD K Y  

A/duck/Fujian/01/2002(H5N1)                                    G                        Q   QVL  L D            M KTS LKWA  E  A     EKV  E   D   L   DS   AE Q IENEEKIPKKKN K   Q    L  NM P....   DF DCK VSD K Y  

A/bat/Guatemala/060/2010(H17N10)                                G                        Q   QLL  I E            L KTN LKW   E  A     EKM  E   E   L    S   ES K MEG.....KFLN K   H   GL  GQ P....   DF DCK VPD F YK 

B/Panama/45/1990                                               G                        Q     V  I              L KTN AKWA  D         KI  E   D   M   E DC NT S...NEE...MSNE Q   Y    T  GLTY....Q  MK VAI DET C E P

C/Johannesburg/1/1966                                          G                        Q   QI   I D            I  N    FL     A     E            L   EN  KAA A R........TMV NE DHSE  G IGR SKKIP ISLTQDVITTEG K S  

  400       410        420       430       440       450    

A/NT/60/1968(H3N2)                P       W   E                 E G      E   S                 E R L   IQN FN A  L T S WIEL  I  DVAPI  IA  RR YF  EVS CRDE  L S SS       K CE . D T    D   E      Y   M  N  TA   H  

A/duck/Fujian/01/2002(H5N1)       P       W   E                 E G      E   S                 E R L   IQS FN A  L T S WIEL  I  DVAPI  IA  RR YF  EVS CRDE  P S AS       K CE . D S    D   E      H   M  N  TA   H  

A/bat/Guatemala/060/2010(H17N10)   P       W   E                 E G      E   S                 E R L   IQS FN A  L T S WIE   L  DVAPI  IA  RR FF  EVS CREP  K K AS       K SE . N N   FD   N      H   R  N  TA   Q  

B/Panama/45/1990                  P       W   E                 E G      E   S                     V   VQT  N L  L T    LDL  I  DVAPV  V   RR YF  EIN CKKI NKCR AA     M L ST . SKRA   P   P      H G E  K  VN   Y  

C/Johannesburg/1/1966             P       W   E                 E P      E   E                 E R      N  W  A      T WV M         L   A          LQ   KL  P SFPR F A  MW IKDSDL G  P A Y PADNE  DY  HLNKTMEGV  GTN

   460       470       480       490               500      

A/NT/60/1968(H3N2)                    K       L              P        E              L G   KAT  IM  V   TA LN S A M  F LI M SK R   G              Y  II   EY   G YIN     A C A DD Q    I  C TK  ........RRKTN   F   

A/duck/Fujian/01/2002(H5N1)           K       L              P        E              L G   KAT  IM  V   TA LN S A M  F LI M SK R   G              Y  II   EY   G YIN     A C A DD Q    I  C TK  ........RRKTN   F   

A/bat/Guatemala/060/2010(H17N10)       K       L              P        S              L G   KAS  IM  V   TA LN S   M  Y VI I TK R   G              Y  II   EY   A YIN     S CTA EE Q    I  C DT  ........QRRTN   F   

B/Panama/45/1990                      K       L              P        K              L G   KAS  MM  V   T  LN S A M  Y VI I NR     G              Y  AV   TV   Y LFH S   E N S GK K    T  VVNE  ........ESFDM   L   

C/Johannesburg/1/1966                 K       L              P        K              L G   K    M   I    A MT   L      VV I  R K                  F   V CARE G C LTVG    ECR FPGKIK    YA S ER SMQEGLPVPSEMDC   IC  

 510       520       530       540       550           560  

A/NT/60/1968(H3N2)                SHL  D          FS   P        KY V   G                    GR   R  TDVVN VS E  LTD RLE HKW      EI  M LR      I    RPMF      N      F  M          P   E  C L   D L  S....A GQMS    

A/duck/Fujian/01/2002(H5N1)       SHL  D          FS   P        KY V   G                    GR   R  TDVVN VS    LTD RLE HKW      EI  M LR      I    RPMF      N      F  MG         P   E  C L   D L  T....A GQVS    

A/bat/Guatemala/060/2010(H17N10)   SHL  D          FS   P        KY V   G                    GR   R  TDVVN IS E  LTD R E HKW      EI  M IR      I    KPVY      N      F  L        N I   E  C L   D E  T....S STIM    

B/Panama/45/1990                  SHL  D          FS   P        KY V   G                    G    R  TDVVT VT E   TD RVD  KW       I  L V            K VY Q    G      V  F   S      SG  P  T FR  S F S........GRE S  

C/Johannesburg/1/1966             SHL  D          FS   P        KY V   G                     K        M T IT E  I E  LE H        EA    VR      V     PLYS    NK DG Y I  F    R  N  K ..Q  T F   HTT  MKKGES IGREV   

     570       580       590       600       610            

A/NT/60/1968(H3N2)              LY R     KI   W    RRC        E     ES                          TNGTS  KMK GMEM   LLQSLQQI SMIE    V E DMT   F         T  V                                A  S K K   KEF ENK....SE 

A/duck/Fujian/01/2002(H5N1)     LY R     KI   W    RRC        E     ES                          TNGTS  KMK GMEM   LLQSLQQI SMIE    V E DMT   F         T  V                                A  S K K   KEF ENK....SE 

A/bat/Guatemala/060/2010(H17N10) LY R     KI   W    RRC        E     ES                          TNGTS  KMK GMEM   LLQSLQQV SMIE    V E DMT   F            V                                A  A K K   EPF RNR....END

B/Panama/45/1990                LY R     KI   W    RRC        E     ES                           NGTN   MK GMEA   LLQSMQQM  IVE    I   DMT   F         T  C V      Q                   A   Q  S QGY   KAC KGDRVNSPK 

C/Johannesburg/1/1966           LY R     KI   W    RRC        E     ES                          TT  S  K      A    ITTM TV TI        E  L              Q  C   AL    ND LSK    F    D     CLR  AKA EN VEKTLN......EK 

620       630       640       650       660       670        

A/NT/60/1968(H3N2)                IG               R               QLEGF  E    L            W    S   V  GSIGKV   LLAKSVF  LY S      SA SRKL LVVQA RDN  P P  E PKG ED      C T       NS  A P                  L   LE 

A/duck/Fujian/01/2002(H5N1)       IG               R               QLEGF  E    L            W    S   V  GSIGKV   LLAKSVF  LY S      SA SRRL LIVQA RDN  P P  E PKG EE      C T       NS  A P                  L   LE 

A/bat/Guatemala/060/2010(H17N10)   IG               R               QLEGF  E    L            W    S   I  GTIGKV   LLAKSVF  IY S      SA SRKL LLIQA RDN  P P  E PQG EK      C V       NS  A A                  F   LD 

B/Panama/45/1990                  IG               R               QLEGF  E    L            F    Q   L  GS GKA   I  K L   VF N      SA SRRL LLIQA KD   P S  T EGK VK  F   L V FT C MHY  G A                  L  RKG 

C/Johannesburg/1/1966             IG               R               QLEGF  E    L                     L    L  A    LV Q Y  IY           QKKI MAL   K N   MW  KKNGE IAQP RE L VQ  Q F FC  NDS     CN         EGD K KSS

680       690       700       710                            

A/NT/60/1968(H3N2)                F   G    IEEC  N P     A   N                                 DL  LYE     LI   WVL N SWF  FL  A                        GT   E    A       D    L      S  TH .LR..............       

A/duck/Fujian/01/2002(H5N1)       F   G    IEEC  N P     A   N                                 DL  LYE     LI   WVL N SWF  FL  A                        GT   G    A       D    L      S  TH .LR..............       

A/bat/Guatemala/060/2010(H17N10)   F   G    IEEC  N P     A   N                                 DL  LYE     II   WVL N SWF  FL  V                        GT   K    A       D    L      S  KA .QLSM............       

B/Panama/45/1990                  F   G    IEEC  N P     A   N                                 DL  MY      I    WVI S  WF  WL                           WV   E   SG     S N    Q  Y   E  GFE.KEGSKVLESVDEIMDE       

C/Johannesburg/1/1966             F   G    IEEC  N P     A   N                                     L E     LI     L   Q     V  A                        FG NPE  L K       N MC FM  RL EL IE SKRGAKFFKTD......       

 

a

PA subunit



1       10        20        30        40        50        60

A/NT/60/1968(H3N2)              M  NP   F        ISTT PYTG PP SHG  T  T  T  RT  YS           DV   LL L VPAQNA    F       Y   TG GY MD V   H    KG   TN       T    K               D                N   Q  E  KWT  TE

A/duck/Fujian/01/2002(H5N1)     M  NP   F        ISTT PYTG PP SHG  T  T  T  RT  YS           DV   LL L VPAQNA    F       Y   TG GY MD V   H    KG   TN       T    K               D                N   Q  E  KWT  TE

A/bat/Guatemala/060/2010(H17N10) M  NP   F        ISTT PYTG PP SHG  T  T  T  RT  YS           DV   LI L VPVQNA    F       Y   TG GY MD V   H    RG   TN       M    K               D                I   D  S  IWK  SE

B/Panama/45/1990                M  NP   F        ISTT PYTG PP SHG  T  T  T  RT  YS            I    L I VPIQ A    F       Y   TG G  ID V   H    KG    S   N   YF   D    A          V          H     I   E  N  KQYV DV

C/Johannesburg/1/1966           M  NP   F        ISTT PYTG PP SHG  T  T  T  RT  YS           EI   LM L   VTSL    Y           S   Y LE I             TS       Y    NND             P  M    S K      K  YD  RTSVEK  KV

        70          80        90        100       110       

A/NT/60/1968(H3N2)                                  P         L            G F              TGA  L P  G  PLPE  E SGYAQ DCV EAM  LE   HP I      E MEVV  T   PQ N ID ..    DN       T       AF  E.S     ENSCL T    QQ 

A/duck/Fujian/01/2002(H5N1)                         P         L            G F              TGA  L P  G  PLPD  E SGYAQ DCV EAM  LE   HP I      E MEVV  T   PQ N ID ..    NH       T       AF  E.S     ENSCL T    QQ 

A/bat/Guatemala/060/2010(H17N10)                     P         L            G F              TGA  L P  G  PLPE  E SGYAQ DCV ELI  LD   HP L      E IDAI  T   QQ N ID ..    DN       T       EG  R.S     ETACQ T    QQ 

B/Panama/45/1990                                    P         L            G F              TG   V P  G  PLPE  E S YAQ DCV EAL  MD   HP L        MEAL  T  CTM D TN ..    DN   A   L       DR  E.E     QAASQNA    MV 

C/Johannesburg/1/1966                               P         L            G F                I             E    TG V    L  LA  ME             E    I   FN PRRKFCNCLEDKD LVK   N DISS  G  EM  KRMGE F KHCVM AETE LKM

120       130       140       150       160       170       

A/NT/60/1968(H3N2)                  LT GRQT DWT  RN PAATAL  T                               RVDR  Q    Y   L   Q       N IEVFR N     E G LIDF  DVMESMD                  N         A       S GLTAN S R    LK       KE

A/duck/Fujian/01/2002(H5N1)         LT GRQT DWT  RN PAATAL  T                               RVDK  Q    Y   L   Q       N IEVFR N     E G LIDF  DVMESMD                  N         A       S DLTAN S R    LK       KE

A/bat/Guatemala/060/2010(H17N10)     LT GRQT DWT  RN PAATAL  T                               RVDK  Q    Y   L   Q       N IEVFR N     E G LIDF  DVL S E                  N         A       K GYKLN S R    LK   L F ND

B/Panama/45/1990                    LT GRQT DWT  RN PAATAL  T                                VDK  Q    F   V   Q       T I  FR N     D G LV F  DIIDSLD  T               C         N   TS  L DLNGA K G  P CQ       KP

C/Johannesburg/1/1966               LT GRQT DWT  RN PAATAL  T                               H  R       Y                 VDA K T         MLEY   MIE LD   FS   E        SE  M      QL    I E EGP.FKGTT    CNK   M  WK

180       190       200       210       220       230       

A/NT/60/1968(H3N2)                                                        RAL  NTM KD ERGKL EM      Q KRRVRD  TKK V QR   K K RVNK  YLI   TL   T  A     K  EITTHF R      NM   M T  TIG K Q    RS                     

A/duck/Fujian/01/2002(H5N1)                                               RAL  NTM KD ERGKL EM      Q KRRIRD  TKK V QR   K K RLNK  YLI   TL   T  A     K  EITAHF R      NM   M T  TIG K Q    KS                     

A/bat/Guatemala/060/2010(H17N10)                                           RAL  NTM KD ERGKL  M      Q KKRIRD  SKK I QR   K R KLTK  YLI   TL   T  A     KS EVTTHF K      NH   M T  TIG K V    KN                     

B/Panama/45/1990                                                          RAL  NTM KD ERGKL EM      N KKKL     K  L  R   K K RITR  YI    SL   T  A     K  TFFSVK I    PAKNR GF IK IPM V D    VE  K                  

C/Johannesburg/1/1966                                                     RAL  NTM KD ERGKL EI      T  RR KD  S K I TK        I H  FLI   TI               KFKKVK VV  E  KR G E K  VPVMGIDS K DE           A  G     Q

240       250       260       270       280       290       

A/NT/60/1968(H3N2)              RRAIAT G   R F   VE  A  ICE L  SGLPVGGNEKKAKL                     P MQI G V    TL RS   K EQ               NVV KMM   Q                  YF                            A   R   TNS DTE

A/duck/Fujian/01/2002(H5N1)     RRAIAT G   R F   VE  A  ICE L  SGLPVGGNEKKAKL                     P MQI G V    TL RS   K EQ               NVV KMM   Q                  YF                            A   R   TNS DTE

A/bat/Guatemala/060/2010(H17N10) RRAIAT G   R F   VE  A  ICE L  SGLPVGGNEKKAKL                     P MQI G V     L RN   R EQ               NVI KMM   T                  YF  L                         A   K   AKS DEE

B/Panama/45/1990                RRAIAT G   R F   VE  A  ICE L  SGLPVGGNEKKAKL                       IQI G V    NL KN     EQ               NAV KML             A        LV          N                 S   A   SNCPPGG

C/Johannesburg/1/1966           RRAIAT G   R F   VE  A  ICE L  SGLPVGGNEKKAKL                     P M V P      TV      K                  T V  L    N            I    SKI     QK     KE              K T TS NARM SDQ

300       310       320       330       340       350       

A/NT/60/1968(H3N2)                   TGDN KWNE   P   LA    IT             AP  F NK   LG G   LS TI    T     QN RMF  MI    K QPEWFR V SI  IM S  MAR  K YM   F           N          TY   N      N L                   F

A/duck/Fujian/01/2002(H5N1)          TGDN KWNE   P   LA    IT             AP  F NK   LG G   LS TI    T     QN RMF  MI    R QPDWFR V SI  IM S  MAR  K YM   F           N          TY   N      N L                   F

A/bat/Guatemala/060/2010(H17N10)      TGDN KWNE   P   LA    IT             AP  F NK   LG G   LS TI    T     QN RIF  MV      QPEWFR L  V  IM S  VAR  R YM   Y           N          LR  AG      D LA                  F

B/Panama/45/1990                     TGDN KWNE   P   LA    IT             AP  F NK   LG G   IS TV    T      N RIF  M     R SP WFR   SI  VL S  IAR  K FM   M           CL        TER   D  I   DFC                   I

C/Johannesburg/1/1966                TGDN KWNE   P   LA    IT             AP  F NK   LG G      NI    S     QQ  AY  LL    K S D  K L SV  VL     VK       FAV           C   E      AY   D S LM D C       C  F    Q IRL

360       370       380       390        400       410      

A/NT/60/1968(H3N2)                K       I              E                    L  GM MGMFNMLS S S KLR Q  AE L  I L  FN  TR KIEKIR  L  DGTAS SP  M        E   M   T  P  M AS D KY   S  K      PL .I                   

A/duck/Fujian/01/2002(H5N1)       K       I              E                    L  GM MGMFNMLS S S KLR Q  AE L  I L  FN  TR KIEKIR  L  DGTAS SP  M        E   M   T  P  M AN D KY   S  K      PL .I                   

A/bat/Guatemala/060/2010(H17N10)   K       I              E                    L  GM MGMFNMLS S S HLR Q  AE L  I L  FN  TK KIEKIR  M  EGTAS SP  M        E   M   T  S  N SD N RY   D  K      HL .V                   

B/Panama/45/1990                  K       I              E                    L  GM MGMFNMLS S T RLK Q     L  I L  YN  TR KL KLK     EGTAS SP  M        T   K   A  PCPD FS P ER   E  A  K   PFFNE                   

C/Johannesburg/1/1966             K       I              E                    L  GM MGMFNMLS N          AE M            K   E L   I         G  L        S  RKTKEVI K  K GKYK.NLMR EY NLF P EKY .QKDVCF P            

 420       430       440       450       460       470      

A/NT/60/1968(H3N2)              TVLGV  L             W GLQSSDDF L                F   CKL GIN     SI   G K      YW D        A  VNA   E I  GV R YRT   V           NL Q RYTKTT              I   PNH G QA  D            

A/duck/Fujian/01/2002(H5N1)     TVLGV  L             W GLQSSDDF L                F   CKL GIN     SI   G K      YW D        A  VNA   E I  GV R YRT   V           NL Q RYTKTT              I   PNH G QA  D            

A/bat/Guatemala/060/2010(H17N10) TVLGV  L             W GLQSSDDF L                F   CKL GIN     SV   G R      YW D        A  IN    E I  GV H YRT   V           NL Q EILKRT              I  GHFK D QQ  N            

B/Panama/45/1990                TVLGV  L             W GLQSSDDF L                F   CKL GIN      A   G K      Y  D        A  VNA   E    GI   YRT   L        A  .. I NIGNKE L            F   KDE TCME  ND           

C/Johannesburg/1/1966           TVLGV  L             W GLQSSDDF L                F   CKL GIN     S              F          V  A A     I   I R       I         T CYMDEELKAKGC  T          F V SNWSN HWT R  NAV       

 480       490       500       510       520       530      

A/NT/60/1968(H3N2)              MS  KSY      FEFTS F    FV N  ME P F   G NE  D       IK NMIN   K    N TG        YR G    F   L S GV  I  SA MSIGVTV  N      K    I R  T     F   Y   A  S        S                     

A/duck/Fujian/01/2002(H5N1)     MS  KSY      FEFTS F    FV N  ME P F   G NE  D       IK NMIN   K    N TG        YR G    F   L S GV  I  SA MSIGVTV  N      K    I R  T     F   Y   A  S        S                     

A/bat/Guatemala/060/2010(H17N10) MS  KSY      FEFTS F    FV N  ME P F   G NE  D       IK NMIN   K    N TG        YR G    F   L S GV     SA MSIG TV  T      Q    I K  T     F   Y   A  S        A N         T         

B/Panama/45/1990                MS  KSY      FEFTS F    FV N  ME P F   G NE  D       IK NMIN   K    N TG        YR G    F   I S GV  V  SA M IGMTI  N      K    C E  M     M   D   S  A        A        A            

C/Johannesburg/1/1966           MS  KSY      FEFTS F    FV N  ME P F   G NE  D       IK NMIN        S           F           L       V   V  TA MSI  T      LE   G LPEL     M  DGE  S LA    A TTA    G  F  A          

 540       550       560       570       580       590      

A/NT/60/1968(H3N2)              N   P TAQ A        R TY  HR D      R               GLL  DGG   LG A   M LQLFI DY Y  RC  G T I  R    L  LW QT SK    V    P D              K             Q QT  SFE EK  E  R  A    S    

A/duck/Fujian/01/2002(H5N1)     N   P TAQ A        R TY  HR D      R               GLL  DGG   LG A   M LQLFI DY Y  RC  G T I  R    L  LW QT SK    V    P D              K             Q QT  SFE KK  E  R  A    S    

A/bat/Guatemala/060/2010(H17N10) N   P TAQ A        R TY  HR D      R               GLL  DGG   LG A   M IQLFI DY Y  RC  G T L  R    I  LW  T SK    V    P D              K             N ET  TKS KR  TE I  A    A    

B/Panama/45/1990                N   P TAQ A        R TY  HR D      R               GLL  DGG   MG A     IQLFI DY Y  KC  G S V  K    I  LW NT  R    V    P G       T      A             K EG  MKI KE  E  KG D    A    

C/Johannesburg/1/1966           N   P TAL A        R TY  HP D      R               GLL  DGG   L      M L I L EF    R     S V       I     T  NK    I      S S S      R C Q   A   V  W  R KGG MKI NEFIK IE  D    A   K

 600       610       620       630       640       650      

A/NT/60/1968(H3N2)                 N   LHIPE  LK   MD  Y  R   P NPF                AHGP     NLY IRN     V   W L   D  G L N     V H  IE    A V P    AK ME             C   E   E  Q   C  L    S KE  SVNN V M       S  

A/duck/Fujian/01/2002(H5N1)        N   LHIPE  LK   MD  Y  R   P NPF                AHGP     NLY IRN     V   W L   D  G L N     V H  IE    A V P    AK ME             C   E   E  Q   C  L    S KE  SANN V M       S  

A/bat/Guatemala/060/2010(H17N10)    N   LHIPE  LK   MD  Y  R   P NPF                AHGP     N Y LRN     V   W L   D  G L N     V H  VE    A V P    AK LE P           C   S   P  R   C  N    H ME  STNL V M       S  

B/Panama/45/1990                   N   LHIPE  LK   MD  Y  R   P NPF                AHGP     NIY LRN     I   Y L   E  G L       V H  IE    A I P    VK MD             V   N   P  K   LH Q    G LS  GIKE D T       K  

C/Johannesburg/1/1966              N   LHIPE  LK   MD  Y  R   P NPF                AHGP      M  I T         F          V N                I I      IR  EL N  S      EV   EK  EQ RN  F  K   TNFDK.....T D FR      VE 

 660       670       680       690       700       710      

A/NT/60/1968(H3N2)                AV  THS     NR  LNT  R     E  Y   C  F   F S     P G  S   YD  AT   W  KR  SI    Q  IL D    QKC NL E      SYRR V I  MVE          IP         S  G  E  QM         KF P S        S    

A/duck/Fujian/01/2002(H5N1)       AV  THS     NR  LNT  R     E  Y   C  F   F S     P G  S   YD  AT   W  KR  SI    Q  IL D    QKC NL E      SYRR V I  MVE          IP         S  G  E  QM         KF P S        S    

A/bat/Guatemala/060/2010(H17N10)   AV  THS     NR  LNT  R     E  Y   C  F   F S     P G  S   YD  AT   W  KR  SI    Q  IL D    QKC QV E      TYRR I M  MLD          TP         N  G  E  RI         KF P S        A    

B/Panama/45/1990                  AV  THS     NR  LNT  R     E  Y   C  F   F S     P G  S   YD       W  KR  SI    Q  MI E     KC NL E      SYRK V    MLE    SG    RT         D  N  L  QC A       AC N A       QH    

C/Johannesburg/1/1966             AV  THS     NR  LNT  R     E  Y   C  F   F S     P G  S    E  VS   F  R   TL       MM E    Q    M             I A  I EN         RT A       DM A  A  KR  MV D  KSV E ADINP    M  G 

 720       730       740       750                          

A/NT/60/1968(H3N2)              A        A      G                                            MV RARID RID ES RI   EF EI      I  LR                         S         F     KKE  A  MKICST EE  RQK.                  

A/duck/Fujian/01/2002(H5N1)     A        A      G                                            MV RARID RID ES RI   EF EI      I  LR                         S         F     KKE  A  MKICST EE  RQK.                  

A/bat/Guatemala/060/2010(H17N10) A        A      G                                            ML RARID RID ES RI   DF EI      I  LK                         S         L     SSQ  S  TNTCKA EA  RQ..                  

B/Panama/45/1990                A        A      G                                            MA RLRMD RLD ES RM   DF  A      I  I                          H         Y     SKD  EK MAHLGE GY .....                  

C/Johannesburg/1/1966           A        A      G                                            I  KL    KM  D   I   EY EI      A  AR                        EE  LER   KR I A EDS  E  KDIIRD KK  LESR                  

 

b

PB1 subunit



    1       10        20        30        40        50      

A/NT/60/1968(H3N2)                                          V       K    R EKNP LRM W M    P    M RIKELR LM  SR R ILT TT D   IIK YTS           K M   KY .... E      N  SQ  T E   K    HMA       G Q    S       AM   

A/duck/Fujian/01/2002(H5N1)                                 V       K    R EKNP LRM W M    P    M RIKELR LM  SR R ILT TT D   IIK YTS           K M   KY .... E      D  SQ  T E   K    HIA       G Q    A       AM   

A/bat/Guatemala/060/2010(H17N10)                             V       K    R EKNP LRM W M    P    M RIKEL  MV  SR R ILT TS D   VIK YTS           K M   KY .... E     ME  KN  M E   T    HMA       G Q    A       AM   

B/Panama/45/1990                                            V       K    R EKNP LRM W M    P    L KI  LK LL  N  K VL  TT D   IIR FNT           K A    F ..MT A  EL  Q  RD EA T  KQ    QYN       S I    S       CSN  

C/Johannesburg/1/1966                                       V       K    R EKNP LRM W M    P    L  AKE K L    K   MMT  T       K WTT           R A   KF MSLL TI   Y R CQDA AAQ   VG  SNYTTF     S K    S       SS   

  60         70        80         90       100        110   

A/NT/60/1968(H3N2)                                   L     D         S      WN  GP          I A KRI E M   R   G T WS    AGS  RVMV   AVTW          T  Y K T D   T . VPE NEQ Q    KMS    .D     PL      RN  MTS. VH P 

A/duck/Fujian/01/2002(H5N1)                          L     D         S      WN  GP          I A KRI E M   R   G T WS    AGS  RVMV   AVTW          T  Y K T D   M . IPE NEQ Q    KTN    .D     SL      RN  TTS. VH P 

A/bat/Guatemala/060/2010(H17N10)                      L     D         S      WN  GP          I A  RI E M   K   G T WT    AGS  RVLV   AVTW             Y R S SS  R . IPE DED N    NTK    .N     PN      RA  VSD.VVH P 

B/Panama/45/1990                                     L     D         S      WN  GP          L L K             G Q  T    IGT    M    AVTW          T  F K A T GDMA.NRIPLEYK I  K NAE    .KGQ C IA      TY  IGD. EG E 

C/Johannesburg/1/1966                                L     D         S      WN  GP          I A KRM E A   K       W     V    HVLA    INY          S      I N   L E QIP EHNNVA  EDTE  SKRD     ASC     FC  CVNN EVIKE

    120       130       140       150       160       170   

A/NT/60/1968(H3N2)              VY   F    R          F      R RV   P        E     M   F  E    KTY  KVE L   TFG VH     KI R  DIN    DL    AQDVI EVV P  VG      E     KHG   P   RNQV          GHA  SAK            N   

A/duck/Fujian/01/2002(H5N1)     VY   F    R          F      R RV   P        E     M   F  E    KTY  KVE L   TFG VH     KI R  DVN    DL    AQDVI EVV P  VG      E     KHG   P   RNQV          GHA  SAK            N   

A/bat/Guatemala/060/2010(H17N10) VY   F    R          F      R RV   P        E     M   F  E    K Y  RLE L   TFG VK     KV K  DIN    DL    AQEVI EVV P  VG   M  D     THG   P   YNQV          GHK  TSR            N   

B/Panama/45/1990                VY   F    R          F      R RV   P        E     M   F  E     SF  R   L   TWG I      RV K   LN    EM    AS VI EIL P  AG  E   L KM  DNA   R T GPVE      L   LTK  PPD   N        K   

C/Johannesburg/1/1966           VY   F    R          F      R RV   P        E     M   F  E    KS   RLE      W  LR     R  R  D Q     L    I DL    L    AP    R G    RKEIM KE   TLVD Q     T  VEQR RTG  K  Q WT  ED   

    180       190       200       210       220       230   

A/NT/60/1968(H3N2)                           KE               A MLE       RFLP  G       E  HA   TS  Q  I   KKE L    ISPLMV Y   RELV KT    VA  TS  YI VL  RIL  ES LT T     E QDCK               R         G  SV      

A/duck/Fujian/01/2002(H5N1)                  KE               A MLE       RFLP  G       E  HA   TS  Q  I   KKE L    I PLMV Y   RELV KT    VA  TS  YI VL  RIL  ES LT T     E QDCK A             R         G  SV      

A/bat/Guatemala/060/2010(H17N10)              KE               A MLE       RFLP  G       E  HA   SS  Q  I   KKE L    ISPIMV Y   RELV RT    IA  TS  YV VL  RTL  DA LT T     E KNCK               R         A  ST      

B/Panama/45/1990                             KE               A MLE       RFLP  G       E  HI   ST     L   KRE L    ITPIVL Y   RELV R     VA  TS  FI ML  PRE  WIHRE I     K KGTM               A R       A  AE      

C/Johannesburg/1/1966                        KE               A MLE       RFLP  G       E  HL       N  L    R       LN  VV     K     S    V        M LI  ASKFILD YG V  M SKFANKP  KE   H    QFNPE      F AIRPER     

    240       250       260       270        280       290  

A/NT/60/1968(H3N2)                 G  W Q     G               R                       T     L Q       YTPG    ND   QSLIIA   IVRR  V    PL  LLEM HS QI    T  TC E M     EVR  DVD      A N    AA SA.D  AS    C     G..

A/duck/Fujian/01/2002(H5N1)        G  W Q     G               R                       T     L Q       YTPG    ND   QSLIIA   IVRR  V    PL  LLEM HS QI    T  TC E M     EVR  DVD      A N    AT ST.D  AS    C     G..

A/bat/Guatemala/060/2010(H17N10)    G  W Q     G               R                       T     L Q       YTPG    ND   QTLIIA   IVRR  V    PL  LL M HT SI    T  TC E Q     EAE  DLD      S N    SI AI.D  AS  S C     S..

B/Panama/45/1990                   G  W Q     G               R                       T       Q       Y PG    TE   QSMIVA   IIRR  V    PL  AVEI     I   CL  EN R I H   NKL  SRS      C K    SI AS.N  EL    ANK V D..

C/Johannesburg/1/1966              G  W Q     G               R                       T     A          N       D   N I AV   V     A        LVE  KS SM    LG ET I EA TA ISNV QRK D R  C K CLAAN SIMNAKSK   YI     RIG

         300       310       320       330       340        

A/NT/60/1968(H3N2)                                       A G        FG    K   G                  M DIL  N   E AV ICKA M LRI SS S  G    R S S  K EE LL GN..GTR V   RQ PTE Q  D          S  F    FTF  T   SI R  E  T  

A/duck/Fujian/01/2002(H5N1)                              A G        FG    K   G                  M DIL  N   E AV ICKA M LRI SS S  G    R S S  K EE VL GN..GIR V   RQ PTE Q  D          S  F    FTF  T   SV K  E  T  

A/bat/Guatemala/060/2010(H17N10)                          A G        FG    K   G                  L EIL  N   E AV ICKA L IRI NS S  G    R   S  R E  VL GN..SEP V   RS PTD Q  N          N  F    YNF  VK  SQ T KA  T  

B/Panama/45/1990                                         A G        FG    K   G                  L   L      D A  I RA L LKI Q          R S    K DE IL GN..TEP KSC TAIDGG V CD I        R RQR  RLEL  I  RGF N  E  I  

C/Johannesburg/1/1966                                    A G        FG    K   G                  L ELI  T      V LCK  L   L  T S  P    K S S  K  D V    ETERK E   LE DDVSPE T   S   GQ GK L    MLL  I   GV VK T YIQG

350       360       370       380       390       400        

A/NT/60/1968(H3N2)                          EEF                                      M F    LQ L I V DG     M  K ATAILRK   RL  LIV G     V  AIIV  V SQE   T K R H  Y   T VG R       ATR  VQ   S RDEQS AE    A      D

A/duck/Fujian/01/2002(H5N1)                 EEF                                      M F    LQ L I V EG     M  R ATAILRK   RL  LIV G     I  AIIV  V SQE   T K R H  Y   T VG R       ATR  IQ   S RDEQS AE    A      D

A/bat/Guatemala/060/2010(H17N10)             EEF                                      M F    LQ L M I EG     V  K ASAVLKK   RL  AII G     I  LMI   V SQE   T T T F  Y   N SG R       GAQ  IQ   G RTLED LN   TL      E

B/Panama/45/1990                            EEF                                      M F     T   I I DG     V       ILKK   RM  LLI       M  LIIL  V SQD G IQK G W  E   H RCGECRG    SKM  EK   NSAKKED KD    C      T

C/Johannesburg/1/1966                       EEF                                      M F    V  V               K ATAL  R    L  I I G        LLAM  I   D  RA QFEYWSEQ   YGEY S    FS KERS EW T G GINEDRKR    C   CR G

410       420          430       440          450       460  

A/NT/60/1968(H3N2)                                                        L    G             M K VRGDLNFVNRA    Q LNPM QLLR FQK          NW  E    V  M GC I A           ...N R    H    H   DAK...V FQ   I HIDN MG I 

A/duck/Fujian/01/2002(H5N1)                                               L    G             M K VRGDLNFVNRA    Q LNPM QLLR FQK          NW  E    V  M GC I A           ...N R    H    H   DAK...V FQ   I PIDN MG I 

A/bat/Guatemala/060/2010(H17N10)                                           L    G             M K VRGDLNFVNRA    Q LNPM QLLR FQK          NW  E    I  I GK L A           ...N R    Y    H   DSS...T LK   T EIDP MG A 

B/Panama/45/1990                                                          L    G             M   VRGEINFLNRA    Q LSPM QL R F            QW  E    A  L GR FQG           ...G L    Y  Q Y LNRSN...D FD   Y ESPK SE H 

C/Johannesburg/1/1966                                                     L    G               K A   IT A         I     MM   QK          S              DYF D PAT  M DLSTKLGRE PYQYV  NWI  SEDNLEA LY R IVETNPGKMGSS

     470       480       490       500       510       520  

A/NT/60/1968(H3N2)                                     D     E         L      G             V  D T     SMRGI VS   V EYSST RV VSI R   V      VLLS  EVSE   LP M PSTEM     R  KMG          V   D F R RDQR N    PE    TQ

A/duck/Fujian/01/2002(H5N1)                            D     E         L      G             I  D T     SLRGV VS   V EYSST RV VSI R   V      VLLS  EVSE   LP M PSTEM     R  KMG          V   D F R RDQR N    PE    TQ

A/bat/Guatemala/060/2010(H17N10)                        D     E         L      G             I  D T     TL GV LS   V EYS N RI VNI K   V      LLIS  EVSE   MP G INKTQ  M  R  QGG     F    R   D Y R RNEK E    PE    AQ

B/Panama/45/1990                                       D     E         L      G             I          TLKGV VT   I DFSST    VSI K   L      VIM   DVSE   NEL.MNASDY     V  KNV        TEK   T N S IKRT E   GAN    LE

C/Johannesburg/1/1966                                  D     E         L      G             M  D S     SLR V IQ   I    S  KI L L     A      IVAT  DL     GI G KRAIK   A T  SGK  MPE K   H E SDN E FDSS R    IL  PSDK

     530       540       550       560            570       

A/NT/60/1968(H3N2)                                         Y                                 T  L ITYSS  MWEI    SVL NT  WIIRN  TVK QW           LYN  EFG EK T     SM    NGPE   V   Q     WE   I  .....SQNPTM   KM  

A/duck/Fujian/01/2002(H5N1)                                Y                                 T  L ITYSS  MWEI    SVL NT  WVIRN  TVK QW           LYN  EFG ER T     SM    NGPE   V   Q     WE   I  .....SQDPTM   KM  

A/bat/Guatemala/060/2010(H17N10)                            Y                                 Q  L INYNS  MWEV    SIL NT  WIIKN   LK QW           LYN  EFG EK P     SL    NGPE   T   H     WEL  T  .....MTDPTV   RI  

B/Panama/45/1990                                           Y                                 Q  L ITY T  MWEM     LV NT  WVLKN  TLK QF           MFQ   FS AQ M   D PK    GTTKE  Q   Q     LV   A  .....LLGKED   WDA 

C/Johannesburg/1/1966                                      Y                                      VSFQ   L  L    TAI      LIK   T                LYN  E KVTFQD    HPD AV RDEK   TKG EA   RLG GDNDIPSLIAKKDYLS   LP V

580       590       600       610       620       630       

A/NT/60/1968(H3N2)                            YS   R                  IK LPF    P           E F SLVP   RG   GFV  L QQMRD  G F T QI  L      P         FS  P Q    KAI  Q      T F     VL T D T        AAA  KQSRMQ..  S

A/duck/Fujian/01/2002(H5N1)                   YS   R                  IK LPF    P           E F SLIP   RG   GFV  L QQMRD  G F T QI  L      P         FS  P Q    KAA  Q      T F     VV T D V        TAA  EQSRMQ..  S

A/bat/Guatemala/060/2010(H17N10)               YS   R                  IK LPF    P           E F TLIP   R    GF   L QQMRD  G F S QI  L      P         FS  P Q    KGN AI    T T F     VE T D I        SAH  SLGRTQ..  S

B/Panama/45/1990                              YS   R                  IK LPF    P           E F SIIP    G   GFA  V  QMRD      T Q   L      P         YQ  A E    QKMA Q      A LK    QE.VMK D F      CFS  KLRSNGEP  F

C/Johannesburg/1/1966                         YS   R                  IK LPF    P                LI    KG     A  L ST     G Y    L  V                   KLMAP  RPNR  V  RV  K V  Q.VTT H SLHE       TYFA KQGMFEGRLFF

  640        650       660       670         680       690  

A/NT/60/1968(H3N2)                                   F                                  A L   V VRG G   I VR NS A NYN     L I GK A          E T  V S V  LT N   S .MR L  G  P     KTTKR T L  D G.TLIEDP.D G SG E    R

A/duck/Fujian/01/2002(H5N1)                          F                                  A L   V VRG G   I VR NS V NYN     L V GK A          E T  V S V  LT N   S .MR L  G  P     KATKR T L  D G.ALTEDP.D G AG E    R

A/bat/Guatemala/060/2010(H17N10)                      F                                  A L   L IRG P   L IR NS V NYN     I V GK V            S  I S V  FT N   A .LR L  G  Q     QMENV I L  S G.SPERSI.LTE SS E    R

B/Panama/45/1990                                     F                                  A L   L LKG G   I VR  S L SYN     L I GR M          E N  M N V  LR V   G ENF E  KG P     PQTEV T C  M S.LKGKIEDE R RS G    A

C/Johannesburg/1/1966                                F                                  A L             V    NN V SWS            A          D        L  S.......NDSF EPGV  N     KADSSKIYCHGI IRVPLVV..G EHMDTSL   E

     700       710       720       730       740       750  

A/NT/60/1968(H3N2)              GF                  L     G K      QG                D     K  LI GK     GPALSI E   L   E ANVLIG    V VMKRKR S I T  QT       L  EDRRY      N  SN AK           DV L      D S L  S  AT 

A/duck/Fujian/01/2002(H5N1)     GF                  L     G K      QG                D     K  LI GK     GPALSI E   L   E ANVLIG    V VMKRKR S I T  QT       L  EDKRY      N  SN AK           DV L      D S L  S  AT 

A/bat/Guatemala/060/2010(H17N10) GF                  L     G K      QG                D     K  LI GK     GPVLTI E   L   E ANVLIG    V VMKRKR S I T  QT       L  ANSKY      G  DK GR           DT L      D S L  S  AL 

B/Panama/45/1990                GF                  L     G K      QG                D     K  LV GK     G   TI E   L   E ANILL     V VVKRKR S L N  SQ       S  YDPDL DFK  E  EK KP        Y  KP K      Y A S  I  GI 

C/Johannesburg/1/1966           GF                  L     G K      QG                D     K   V         PMVT  D   V     V L VG        R      A S  N      S CE..NDPRA    RQ  ID GF Q  R F    SVRTFK TASQRA S  V KNV 

                                                            

A/NT/60/1968(H3N2)              RIRM                                                            AIN.......                                              

A/duck/Fujian/01/2002(H5N1)     RIRM                                                            AIN.......                                              

A/bat/Guatemala/060/2010(H17N10) RIRL                                                            EESK......                                              

B/Panama/45/1990                R RM                                                         Q  TVESMGWALS                                              

C/Johannesburg/1/1966           KIKM                                                            SN........                                              

 

c

PB2 subunit



Supplementary Fig. 1 Sequence similarity of Flu polymerases from different influenza 

virus genera. a - c, Sequence alignment of polymerase subunits (a, PA; b, PB1, and c, PB2) 

from A/NT/60/1968 (H3N2), A/duck/Fujian/01/2002 (H5N1), A/bat/Guatemala/060/2010 
(H17N10), B/Panama/45/1990, and C/Johannesburg/1/1966. Residues involved in hydrogen 

bonding interactions for FluPol heterotrimeric dimers are indicated in cyan, for the 3’ cRNA 
promoter binding site are in orange, and for the Nb8205 binding site are in pink. The figure 
was prepared with Espript 3.0 (http://espript.ibcp.fr/ESPript/cgi-bin/ESPript.cgi). 
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