
A/WSN/1933(H1N1)         1 M   F         P  V  A  A  EYG        K   I  H  VC M  D           V          I  L    M    E         A           Y    FI   E.D  ...RQCFN M  E  EK  K    DLKIETN F A CT LE  F  S FH  DE

C/Johannesburg/1/1966    1 M   F         P  V  A  A  EYG        K   I  H  VC M  D           A          A  I    V    D         I           F    YL   SKT  EIAEAFLE E  R  KE  E    H....ER I Q GI FQ  C  C .E  ST

A/WSN/1933(H1N1)        57  G                RF  IEGR R  A    N  C     E   FL D  D     Q                    I          TV   I  T  A        LY        ESIVVELGDPNALLKH  E     D TI W  I S  N TG  KPK  P    YKKNR

C/Johannesburg/1/1966   56  G                RF  IEGR R  A    N  C     E   FL D  D     N                    L          SL   L  S  L        IF        S..............D  V     K GT V  Q E  K YD  PLP  C    REEKQ

A/WSN/1933(H1N1)       117 F EIG TR     Y   K  K       I  FS  G       D       EE   RI   I   V  R     Y      I     H  I  F        A  T D     SRA   T         EVHI  LE AN  KSEKT  H    T EEMATK  Y L ...       K 

C/Johannesburg/1/1966  102 F EIG TR     Y   K  K       I  FS  G       D       EE   RI   V   I  K     F      L     K  V  Y        L  N E     QKL   S         ADDS  QS FG  .GNSC  F    D R.....  K C GPM       F 

A/WSN/1933(H1N1)       174  L T                    E  IE       T   L D S P  F   E    Y     I   M    LW      E                       L    SS  N R   R F  RQE ASRG  DSFRQS RG ET  ERFEITG MRK A Q   PN   L  F A V

C/Johannesburg/1/1966  156  L T                    E  IE       T   L D S P  F   E    Y     A   L    MF      D                       V    QT  Q K   F A  ADF RKEN  NEIFLP NE TI  ..MKKGK FLE R E   LP   Y  M D C

A/WSN/1933(H1N1)       234   F  N      K SQM       I        R  RLP GP      KFL   A     D   P G  I   L   S  V A    F  S    L               L D    S  G E   Y. EG      KE N R EP LK TP P    D  PCSQRS    M  LKL .

C/Johannesburg/1/1966  214   F  N      K SQM       I        R  RLP GP      KFL   A     E   G P  L   V   Q  I L    Y  N    I               M E    T  K K   RE AS      SN K P KH EQ KF Q    K  MAPYTH    E  WMF K

A/WSN/1933(H1N1)       292 I DP     G  L D       FF         P  K     Y       W Q  A         H                       NVVK HE GINP   L   S    V       E  S EGE IP Y AIKCMRT  GWKEP            N . L.. . K  L ELQD

C/Johannesburg/1/1966  274 I DP     G  L D       FF         P  K     Y       W Q  A         R                       SAIR KD PLQG   I   N    I       S  E SRA EI I .......  KKGNL            K P HYK L N  K ...A

A/WSN/1933(H1N1)       348 I       RT             G   A  K        D      LKQ     PE RS             M  T    WA         V                  DS         ENEEKIP  KN KK SQLK  L ENM PE  D....FD CKDVGD   Y  DE  L  L

C/Johannesburg/1/1966  324 I       RT             G   A  K        D      LKQ     PE RS             I  N    FL         I                  EN         AD.....  MV NE DHSE  G IGR SK  PEISLTQ VITTEG   S  KL  P  F

A/WSN/1933(H1N1)       404   W   E     K   LT   W    E        E  A                         Q    F     E      I L   G     I              VS       I AS I N .. .N AC   DSS  E D I EDAAP  HI SMRRNYFTAE  HCRATEY M

C/Johannesburg/1/1966  379   W   E     K   LT   W    E        E  A                         N    W     D      V M   P     L              LQ       M PR F A WM AI DS   ..G  P A Y PADNE  DY EHLNKTMEGV  GTNCARE G

A/WSN/1933(H1N1)       461 K      AL              P                       L G   K  SHL   V      LN   A      LI M  K R K                Y   I  R     G YINT    ASC AMDDFQ    IS C T EGRRK........TN   FI  G    R

C/Johannesburg/1/1966  437 K      AL              P                       L G   K  SHL   I      MT   L      VV I  R K R                F   V  K     C LTVG    ECR FPGKIK    YA S E KSMQEGLPVPSEMDC   IC  S    N

A/WSN/1933(H1N1)       513  D         EFS   P LE  K  KY V E G    R   G        P  LY RT     V N VS    L D               V    L              MF     NN TD V F  M    T  R  PH WE  C L   DML  SAI H....VSR     V   

C/Johannesburg/1/1966  497  D         EFS   P LE  K  KY V E G    R   G        P  LY RT     M T IT    I E               A    V              LY     TK DG Y I  F    R  N  .. HQ  T F   HTT  MKK ESVIGREV     C   

A/WSN/1933(H1N1)       569   SKIK  W    RRC        E     ES   E                 G                  M    LQSL QI SM           M          T  V      VGT    MK GME    L    Q     IEA  SVK KD TKEFFENKSE WP  ESPKG 

C/Johannesburg/1/1966  555   SKIK  W    RRC        E     ES   E                 G                  A    ITTM TV TI           L          Q  I      LAL    ND LSK    F    D     CLR  AKA EN VEKTLN..EK MW  KKNGE 

A/WSN/1933(H1N1)       629          R  L        Y   QLEGF  E  K L        N     F   GL E    I  V     A S F  L            SR L LIV   R               EEGS GK C TL  K V NS  ASP     SA         QAL D LEPGT DLG  Y 

C/Johannesburg/1/1966  613          R  L        Y   QLEGF  E  K L        N     F   GL E    L  A     V Q Y  I            QK I MAL   K               IAQP RE L VQ  Q F FC  NDS     CN         EGD K KSSFG NPE  L 

A/WSN/1933(H1N1)       689  IEECLIN P  L  A   N     A                                                  S     L    R                                A       D WV LN  WF SF TH L .........                       

C/Johannesburg/1/1966  673  IEECLIN P  L  A   N     A                                                  Q     V    K                                K       N MC FM  RL EL IE S RGAKFFKTD                       

 

a    PA/P3 subunit



A/WSN/1933(H1N1)         1 M  NP L FL       ISTT PYTG PP SHG  T YT  T  RT  YS      T    DV    L     AQNA    F           T     MD V              N       T    KVP             D  Y    G G      N  HQ  ERGRWT  TE

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

A/WSN/1933(H1N1)        61    P            E   P G       L      E     G F     E          A                  S  A    V  AM  L             L     V   TG  QLNPIDG..PLP DNE   Y QTDC  E  AF  E.SHP I ETSC  TMEV QQT

C/Johannesburg/1/1966   61    P            E   P G       L      E     G F     E          I                  T  V    L  LA  M             M     I   FN  RRKFCNCLEDKD LVK   N DISS  G  EM  KRMGE F KHCV  AETE LKM

A/WSN/1933(H1N1)       118     LT GRQTYDWT  RN PAATAL  T                         E     R  K                         IEV R N         LIDF   VM  M    VD   Q        LN  Q      AN    F S GLTANESGR    LKD   S NKE

C/Johannesburg/1/1966  121     LT GRQTYDWT  RN PAATAL  T                         E     H  R                         VDA K T         MLEY   MI  L    FS   E        SE  M      QL    I E EGPF.KGTT    CNK   M DWK

A/WSN/1933(H1N1)       178 E          RR  D    K                   LIRALT NTM KD ERGKL  M      Q     R   T   V QR        L K  Y      L               EITTHF RK  V  NM K M T  TIGKRKQR N RS           T  A     K

C/Johannesburg/1/1966  180 E          RR  D    K                   LIRALT NTM KD ERGKL  I      T     K   S   I TK        I H  F      I               KFKKVK VV  E  KR G E K  VPVMGIDS K DE           A  G     Q

A/WSN/1933(H1N1)       238 RRAIATPGM  R F   VET A  ICEKL  SGLPVGGNEKKAKL   V                     I G       L                         N    M    Q            Q    VYF     RS     EQ              A V RK MTNS DTE

C/Johannesburg/1/1966  240 RRAIATPGM  R F   VET A  ICEKL  SGLPVGGNEKKAKL   V                     V P       V                         T    L    N            I    SKI     QK     KE              K T TS NARM SDQ

A/WSN/1933(H1N1)       298     ITGDN KWNE Q P   LA   YIT           S AP  F NK   LG G      T     T      N  MF  MI    R Q E  R V  I  IM     AR       ISF           N   R      T    N P WF N L       S  M    K YMF

C/Johannesburg/1/1966  300     ITGDN KWNE Q P   LA   YIT           S AP  F NK   LG G      N     S      Q  AY  LL    K S D  K L  V  VL     VK       FAV           C   E      A    D S LM D C       C  F    Q IRL

A/WSN/1933(H1N1)       358   K       I AE                  E            L  GM MGMFNMLST S             L         D  R     I   L        P  M         E  SMKLRTQ P  M ASIDLKYFN ST KKI K RPL IDGTAS S             

C/Johannesburg/1/1966  360   K       I AE                  E            L  GM MGMFNMLST N             M         E  K     L   I        G  L         S  RKTKEVI K  K GKYK.NLMR EY NLF P EKY QKDVCF P             

A/WSN/1933(H1N1)       418 VLGVS L             W GLQSSDDF L   A N   I     RF   CKL GINM                   W          A  V           V         L         I NLGQKRHTKTTY  D          I N P HEG QAG N  YRT        

C/Johannesburg/1/1966  419 VLGVS L             W GLQSSDDF L   A N   I     RF   CKL GINM                   F          V  A           I         I         T CYMDEELKAKGC  T          F V S WSN HWT R  NAV        

A/WSN/1933(H1N1)       478 S  KSY      FEFTS F    FV N  MELP F   G NE  D       IK NMINN       N           Y                   I   A  SI VTV  N      KK   I RTGT     F  RYG  A FS    S GVS    S  M  G           

C/Johannesburg/1/1966  479 S  KSY      FEFTS F    FV N  MELP F   G NE  D       IK NMINN       S           F                   V   V  TA MSI  T      LE   G LPEL     M  DGE  S LA    A TTA    G  F  A           

A/WSN/1933(H1N1)       538  L P TA MAL       R TYR H  D      R   I         K GLL  DGG              L I DY          T I             Q  S     V      D G A  Q   Q F K   Y   C RG  Q QTR SFE KKLWE TH  A    S   PN

C/Johannesburg/1/1966  539  L P TA MAL       R TYR H  D      R   I         K GLL  DGG              I L EF          S V             T  N     I      S S S  L   R C Q   A   V PW  R KGG MKI NEFIK IE  D    A   KL

A/WSN/1933(H1N1)       598   NI  LHIPE  LK E MDE Y  R  NP NPF N           I  AHGP    E L    N         W          L                  A        AK     Y  R      VC    L   D QG  C  L   V HKDIESVNN V MP      NM Y

C/Johannesburg/1/1966  599   NI  LHIPE  LK E MDE Y  R  NP NPF N           I  AHGP    E M    T         F          V                  I        IR     N  S      EV    K   Q RN  F  K   T FDKT..... D FR      VE N

A/WSN/1933(H1N1)       658  AV  THS     NR  LNT  R     E  YQ  C  F   F S     P G  S  EAD  AT   W  K   SI       IL D         L             V I  M            IP R       SQ G  E  QM  KC N  EKF P SSYRR    S  V  

C/Johannesburg/1/1966  654  AV  THS     NR  LNT  R     E  YQ  C  F   F S     P G  S  EAE  VS   F  R   TL       MM E         M             I A  I            RT A       DM A  A  KR  MV D  KSV E ADINP    M  G  

A/WSN/1933(H1N1)       718         A      G I   E  EI  I       R                       M  RA    RI  E        F         I  L                         VS  RID   DF S R KKE  T  MK CST EE  RQK.                   

C/Johannesburg/1/1966  714         A      G I   E  EI  I       R                       I  KL    KM  D        Y         A  A                         EE  LER   KR I A EDS  E  KD IRD KK  LESR                   

 

b    PB1 subunit



A/WSN/1933(H1N1)         1         KE   L          T  TV      KK T  R EKNP LRM W M  K P    M  I   R   S  R   IL             Y S           K M    Y .... ER   L N M QS TRE   KT  DHMAII     G Q    A       AM   

C/Johannesburg/1/1966    1         KE   L          T  TV      KK T  R EKNP LRM W M  K P    L  A   K   Q  K   MM             W T           R A    F MSLL TI   Y R C DA AAQ   VG  SNYTTF     S K    S       SS   

A/WSN/1933(H1N1)        57 I A KR  E            LW    D    D V  S      WN  GP                I   I   R  Q          A    R MV    VTW        ST       T D   T M PE. NE GQT  SKMN  G.S      PLA     RN  VT  V.HYPK

C/Johannesburg/1/1966   61 I A KR  E            LW    D    D V  S      WN  GP                M   A   K  N          V    H LA    INY        NN       I N   L E QIP EH NVA  EDTE  SKR      ASC     FC  CV  SEVIKE

A/WSN/1933(H1N1)       114  YK  F   ER K        F      RRRVD  P    L   E  D  M   F  E  I  T   KV       F  VH     K       N          A  V    V    VG    Y E    L HGT GP   RNQV I     I  GHAD SAK  Q  I EV  PN   

C/Johannesburg/1/1966  121  YK  F   ER K        F      RRRVD  P    L   E  D  M   F  E  V  S   RL       W  LR     R       Q          I  L    L    AP    R G    R EIM KE   TLVD Q     T  VEQR RTG  K  Q WT  ED   

A/WSN/1933(H1N1)       174              KE              VA MLE       RFLPV G       E  HA       Q       K       IS  M      R     T             I VL  RILTSES LTTT  K EELQGCK  PL   Y    ELVRK      A GTSSVY     

C/Johannesburg/1/1966  181              KE              VA MLE       RFLPV G       E  HL       N       R       LN  V      K     S             M LI  ASKFILD YGLV  M SKFANKP  KE   H    QFNPE      F AIRPER     

A/WSN/1933(H1N1)       234    G  W Q     G    D          R     A  S       L E   ST   IGL          T           Q L IA   I    TV A       L   H        TQ TC E MY PG EARN DVD S I  A N VRR     .DPLAS   MC   ..Q  

C/Johannesburg/1/1966  241    G  W Q     G    D          R     A  S       L E   ST   IGA          N           N I AV   V    NA I       V   K        LG ET I EA TA ISNV QRK D R  C K CLA     MNAKSK   YI   SMR  

A/WSN/1933(H1N1)       291                    V  CK A G       SFG    K  SGS VK    V        RM  IL  N        I    M   I  S    G    R         E      G..I  VN  RQ PTEEQA D   A   LR SS F    FTF  T   S  RE E LTGN

C/Johannesburg/1/1966  301                    V  CK A G       SFG    K  SGS VK    V        KL  LI  T        L    L   L  T    P    K         D      ETER  EE  LE DDVSPE T   S   GQ GK L    MLL  I   G  VK T YIQG

A/WSN/1933(H1N1)       349             EEF      ATA      R L      G             M F    L  L               R    I  K       L V          AIIV  V   E  QT KIRVHEGY   TMVG R    LR AT R IQ I S RDEQSIAE    A   SQ D

C/Johannesburg/1/1966  361             EEF      ATA      R L      G             M F    V  V               K    L  R       I I          LLAM  I   D  RA QFEYWSEQ   YGEY S    FS KE S EW T G GINEDRKR    C   CR G

A/WSN/1933(H1N1)       409    K                     L               NW   S DN        GI     V   LN V               H  K      L           V  MI     CMI A RGD  F NRANQRLNPMHQ LR FQ ..DAKV FQ  GIE I   MG  ...  

C/Johannesburg/1/1966  421    K                     L               NW   S DN        GI     A   IT A               K  R      V           L  LL     DYF D PAT  M D........... ST LG EIPYQY MM  IQK E   EA  YSR  

A/WSN/1933(H1N1)       464     P                 S R V I     D   S EKI       L   D  G  L                      M     S   V          V I     V  Q   V ... DMT.........PSTEM   G R  KMG  EYS A   V S DRF R R  R N 

C/Johannesburg/1/1966  470     P                 S R V I     D   S EKI       L   D  G  V                      L     Q   I          L L     A  S   I ETN GKMGSSMGIDGSKRAIK   A T  SGK  MPE K   H E SDN E F  S R 

A/WSN/1933(H1N1)       512                                       Y   I    T            LLS  EV          ITYS   M  I    SVL      I R           I       PE  SETQGTEKLT    SSM WE NGPE   VNT QW   NWE VK..... QWSQ

C/Johannesburg/1/1966  530                                       Y   I    T            VAT  DL          VSFQ   L  L    TAI      L K           L       IL  PSDKKVTFQD    HPD AV RDEK   TKG EA   RLG GDNDIPS IAKK

A/WSN/1933(H1N1)       567     LYN  E      L      G YS   R L        G       IK LPF    P                 V    R      V    Q        F    I  L        NPTM   KM FEPFQS  PKAV  Q  GF  T F QMRDVL T DTAQ       AAAP 

C/Johannesburg/1/1966  590     LYN  E      L      G YS   R L        G       IK LPF    P                 I    K      A    S        Y    L  V        DYLS   LP VKLMAP  RPNR  V  RV  K V .TQVTT H SLHE       TYFA 

A/WSN/1933(H1N1)       627 KQ          N   S        N  VF   K         G     PL                             I     S   NYN                       E  A  SGMQFSSLTI VRG GMR LVRG  P      TTKRLT.VL KD.AG  TEDPD GT 

C/Johannesburg/1/1966  649 KQ          N   S        N  VF   K         G     PL                             V     N   SWS                       D  M  GMFEGRLFFS D.. ..F EPGV  N      ADSSKIYCH IAIRV  VV..G EH 

A/WSN/1933(H1N1)       685     A L GF           P      L     G K     GQG V                  V     I   E      ALS NE   L     A V I         K   N  I GVES   R  L LGK DRRYG    I   SN AK E  N L    D VLVM RKR SS L

C/Johannesburg/1/1966  703     A L GF           P      L     G K     GQG V                  L     V   D      MVT QD   V     V L V         R   Q  A DTSL   E  S CEN ..PRA    R   ID GF Q  R F    S RTFK TAS RA S

A/WSN/1933(H1N1)       745  D     K I M                                                T  Q    R R                                                   S TAT     AIN                                             

C/Johannesburg/1/1966  761  D     K I M                                                S  N    K K                                                   V KNV     SN.                                             

 

c    PB2 subunit

Supplementary Fig. 1 Sequence alignment of FluPolA and FluPolC. a - c, Sequence align-
ment of FluPol subunits (a, PA/P3; b, PB1; c, PB2) from influenza A/WSN/33 (H1N1) and 
C/Johannesburg/1/1966 viruses. Residues involved in forming the asymmetric FluPol dimer 
interface are highlighted in cyan, and residues involved in ANP32A binding are highlighted in 
orange. The figure was prepared with Espript 3.060.
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