
 1       10          20        30          40        50        60      X        X           X         X           X         X         X     
SARS-CoV-2                                         c  ccccc c   cc  c   c  cccc  c     DEEEF DEEF A    A A DEEF   DEEEF  DF DEEEEEEEEEEEEEF DEEEEEEEEEEEEF D                                   S  RGVYY D   RS  L   Q  FLPF  N     MFVFL  L L S    N   T      P YTN          P  VF       T DL    FS VT F.     VL P V SQCV ..L TRTQLP A   .. FT       K    SV HS             W 

SARSr-CoV_RaTG13                                    c  ccccc c   cc  c   c  cccc  c     KdddG KddG B    B B KddG   KdddG  KG KdddddddddddddG KddddddddddddG K                                   S  RGVYY D   RS  L   Q  FLPF  N     MFVFL  L L S    N   T      P YTN   S      P  VF      LT DL    FS VT F.     VL P V SQCV ..L TRTQLP A   ..  T       K    SV H              W 

SARS-CoV_Urbani                                    c  ccccc c   cc  c   c  cccc  c     KdddG KddG B    B B KddG   KdddG  KG KdddddddddddddG KddddddddddddG K                                   S  RGVYY D   RS  L   Q  FLPF  N     MFIFL FLTL S    D C TFDD   PNYTQ   S      P EIF  DT  LT DL    YS VT F.     L    T GSDL R T    VQA     HT  M               Y              G 

SARS-CoV_CUHK-W1                                    c  ccccc c   cc  c   c  cccc  c     KdddG KddG B    B B KddG   KdddG  KG KdddddddddddddG KddddddddddddG K                                   S  RGVYY D   RS  L   Q  FLPF  N     MFIFL FLTL S    D C TFDD   PNYTQ   S      P EIF  DT  LT DL    YS VT F.     L    T GSDL R T    VQA     HT  M               Y              G 

SARS-CoV_GZ02                                      c  ccccc c   cc  c   c  cccc  c     KdddG KddG B    B B KddG   KdddG  KG KdddddddddddddG KddddddddddddG K                                   S  RGVYY D   RS  L   Q  FLPF  N     MFIFL FLTL S    D C TFDD   PNYTQ   S      P EIF  DT  LT DL    YS VT F.     L    T GSDL R T    VQA     HT  M               Y              G 

SARS-CoV_A031                                      c  ccccc c   cc  c   c  cccc  c     KdddG KddG B    B B KddG   KdddG  KG KdddddddddddddG KddddddddddddG K                                   S  RGVYY D   RS  L   Q  FLPF  N     MFIFL FLTL S    D C TFDD   PNYTQ   S      P EIF  DT  LT DL    YS VT F.     L    T GSDL R T    VQA     HT  M               Y              G 

SARS-CoV_A022                                      c  ccccc c   cc  c   c  cccc  c     KdddG KddG B    B B KddG   KdddG  KG KdddddddddddddG KddddddddddddG K                                   S  RGVYY D   RS  L   Q  FLPF  N     MFIFL FLTL S    D C TFDD   PNYTQ   S      P EIF  DT  LT DL    YS VT F.     L    T GSDL R T    VQA     HT  M               Y              G 

WIV16                                              c  ccccc c   cc  c   c  cccc  c     KdddG KddG B    B B KddG   KdddG  KG KdddddddddddddG KddddddddddddG K                                   S  RGVYY D   RS  L   Q  FLPF  N     MFIFL FLTL S    E C TFDD   PNY Q   S      P EIF  DT  LT DL    YS VT F.     F    T GSDL S T    VQA   P HS  R               Y              G 

WIV1                                               c  ccccc c   cc  c   c  cccc  c     KdddG KddG B    B B KddG   KdddG  KG KdddddddddddddG KddddddddddddG K                                   S  RGVYY D   RS  L   Q  FLPF  N         L F TL S    E C  FDD   P  TQ   S      P DIF  N   L  D      S VT FMKLLV V A  V SYTI K LD   RTP AN  FL  H             V H V  H    D    R 

SARSr-CoV_ZXC21                                    c  ccccc c   cc  c   c  cccc  c     KdddG KddG B    B B KddG   KdddG  KG KdddddddddddddG KddddddddddddG K                                   S  RGVYY D   RS  L   Q  FLPF  N         L FL L        C         N      S      P  IY  DT  L        YS V  Y....M F  F QFALVNSQ .DLTGRTPL PNYTN  Q       T       V S GY        SW 

SARSr-CoV_ZC45                                     c  ccccc c   cc  c   c  cccc  c     KdddG KddG B    B B KddG   KdddG  KG KdddddddddddddG KddddddddddddG K                                   S  RGVYY D   RS  L   Q  FLPF  N         L FL L        C         N      S      P  IY  DT  L        YS V  Y....M F  F QFALVNSQ VNLTGRTPL PNYTN  Q       T       V S GY        SW 

SARSr-CoV_Rp3                                      c  ccccc c   cc  c   c  cccc  c     KdddG KddG B    B B KddG   KdddG  KG KdddddddddddddG KddddddddddddG K                                   S  RGVYY D   RS  L   Q  FLPF  N     M I             E C        P   Q   S        DIF  N   LT D      S  T Y. K LILAFLASLAKAQ G GIISRKPQ KMA VS  R     N       V H    Y    D  L Q 

SARSr-CoV_Rs672                                    c  ccccc c   cc  c   c  cccc  c     JIIIH JIIH C    C C JIIH   JIIIH  JH JIIIIIIIIIIIIIH JIIIIIIIIIIIIH J                                   S  RGVYY D   RS  L   Q  FLPF  N     M V    L L      D C        P       S        DIF  D   LT D         T Y. K LIVL C GLVTAQ G GHISTKPQ LMDKFS  R     N       V H    Y    DT L R 

consensus>50 .mfifl.fltl.s....d.c.tfdd...pnytq..Ss.RGVYYpDe!%RSdtL.ltQdlFLPFysNvt.%


   70        80        90       100       110       120       130         X         X         X         X         X         X         X     
SARS-CoV-2                     cc   c cc ccc cc cc  ccc cc c     cc  c cc c   c  c c  EEEF         DEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE               NP   F DG YFA TE SN  RGW FG T     QS  I NN T   I  C F  H I          FD  V P    V      K  II   I    LD K      V    NVV    E Q  A HVSGTNGTKR     L  N      S             T   S T  LL    A     KV    F

SARSr-CoV_RaTG13                cc   c cc ccc cc cc  ccc cc c     cc  c cc c   c  c c  dddG         Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddd               NP   F DG YFA TE SN  RGW FG T     QS  I NN T   I  C F  H I          FD  V P    V      K  II   I    LD K      V    NVV    E Q  A HVSGTNGIKR     L  N      S             T   S T  LL    A     KV    F

SARS-CoV_Urbani                cc   c cc ccc cc cc  ccc cc c     cc  c cc c   c  c c  dddG         Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddd               NP   F DG YFA TE SN  RGW FG T     QS  I NN T   I  C F  HTIN         F   VIP K  I   A  K  VV   V  S MNNKS  VI I  S NVV RA N EL    .......HT G                                                       

SARS-CoV_CUHK-W1                cc   c cc ccc cc cc  ccc cc c     cc  c cc c   c  c c  dddG         Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddd               NP   F DG YFA TE SN  RGW FG T     QS  I NN T   I  C F  HTIN         FD  VIP K  I   A  K  VV   V  S MNNKS  VI I  S NVV RA N EL    .......HT                                                         

SARS-CoV_GZ02                  cc   c cc ccc cc cc  ccc cc c     cc  c cc c   c  c c  dddG         Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddd               NP   F DG YFA TE SN  RGW FG T     QS  I NN T   I  C F  HTIN         FD  VIP K  I   A  K  VV   V  S MNNKS  VI I  S NVV RA N EL    .......HT                                                         

SARS-CoV_A031                  cc   c cc ccc cc cc  ccc cc c     cc  c cc c   c  c c  dddG         Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddd               NP   F DG YFA TE SN  RGW FG T     QS  I NN T   I  C F  HTIN         FD  VIP K  I   A  K  VV   V  S MNNKS  VI I  S NVV RA N EL    .......HT                                                         

SARS-CoV_A022                  cc   c cc ccc cc cc  ccc cc c     cc  c cc c   c  c c  dddG         Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddd               NP   F DG YFA TE SN  RGW FG T     QS  I NN T   I  C F  HTIN         FD  VIP K  I   A  K  VV   V  S MNNKS  VI I  S NVV RA N EL    .......HT                                                         

WIV16                          cc   c cc ccc cc cc  ccc cc c     cc  c cc c   c  c c  dddG         Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddd               NP   F DG YFA TE SN  RGW FG T     QS  I NN T   I  C F  HTIN         FD  VIP K  V   A  K  VV   V  S MNNKS  VI I  S NVV RA N EL    .......HR                                                         

WIV1                           cc   c cc ccc cc cc  ccc cc c     cc  c cc c   c  c c  dddG         Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddd               NP   F DG YFA TE SN  RGW FG T     QS  I NN T   I  C F   T           FD  IIP K  I   A  K  VI   V  S MNNKS  VI    S N V RA N ELI FG.......LN                                         M     L         

SARSr-CoV_ZXC21                cc   c cc ccc cc cc  ccc cc c     cc  c cc c   c  c c  dddG         Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddd               NP   F DG YFA TE SN  RGW FG T     QS  I NN T   I  C F                D  I   K  I   A     IV   I    LDN S     V    NVI    N D YSLTTNNAA.TKRT    LD           H          T    T   LL    A     KV    F

SARSr-CoV_ZC45                 cc   c cc ccc cc cc  ccc cc c     cc  c cc c   c  c c  dddG         Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddd               NP   F DG YFA TE SN  RGW FG T     QS  I NN T   I  C F                D  I   K  I   A     II   I    LDN S     V    NVI    N D YSLTTNNAA.TKRT    LD           H          T    T   LL    A     KV    F

SARSr-CoV_Rp3                  cc   c cc ccc cc cc  ccc cc c     cc  c cc c   c  c c  dddG         Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddd               NP   F DG YFA TE SN  RGW FG T     QS  I NN T   I  C F     N         FD  I      V   A  K  VI   I  S  DN     V V  S  II R  N NLFSL VDSDR.FTY     LD G                      F  TT  A       H    V     

SARSr-CoV_Rs672                cc   c cc ccc cc cc  ccc cc c     cc  c cc c   c  c c  IIIH         JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII               NP   F DG YFA TE SN  RGW FG T     QS  I NN T   I  C F     N         FD    P    I   A  K  VV   I  S MDN     I V  S  II R    NLLSF MDSAT.KVY    TL  G                         TT  A       H    V Y   

consensus>50 htin.........fdNPvipFkDG!YFAaTEkSN!!RGW!FGsTm#nksQSviIvNNsTnv!IraCnF#l


  140       150       160       170       180       190       200         X         X         X         X         X         X         X     
SARS-CoV-2      c  c                         ccc       c        c c  ccc cc c cc    c EEEEEF A     A   DF    DEEEEEEEEEEEEEF A DEEEEF DEEF DEEEEEEEEEEEF DF C  P                         NCT       F        G F  LRE VF N DG    Y  ND F  V          E    VY  A    FEYVSQ   MD   K  N K    F  K    Y  I       LG YYHKNNKSWM SEFR  SS N         P L  LEG Q    N        I   FK  S

SARSr-CoV_RaTG13 c  c                         ccc       c        c c  ccc cc c cc    c dddddG B     B   KG    KdddddddddddddG B KddddG KddG KdddddddddddG KG C  P                         NCT       F        G F  LRE VF N DG    Y  ND F  V          E    VY  A    FEYVSQ   MD   K  N K    F  K    Y  I       LG YYHKNNKSWM SEFR  SS N         P L  LEG Q    N        I   FK  S

SARS-CoV_Urbani c  c                         ccc       c        c c  ccc cc c cc    c dddddG B     B   KG    KdddddddddddddG B KddddG KddG KdddddddddddG KG C  P                         NCT       F        G F  LRE VF N DG    Y  DN FF V     K   TQ    IFDNAF   FEYISD   LDVSEK  N K    F  K K  FL V        A ....S PMG  THTM               A S      S    H             Y  K

SARS-CoV_CUHK-W1 c  c                         ccc       c        c c  ccc cc c cc    c dddddG B     B   KG    KdddddddddddddG B KddddG KddG KdddddddddddG KG C  P                         NCT       F        G F  LRE VF N DG    Y  DN FF V     K   TQ    IFDNAF   FEYISD   LDVSEK  N K    F  K K  FL V        A ....S PMG  THTM               A S      S    H             Y  K

SARS-CoV_GZ02   c  c                         ccc       c        c c  ccc cc c cc    c dddddG B     B   KG    KdddddddddddddG B KddddG KddG KdddddddddddG KG C  P                         NCT       F        G F  LRE VF N DG    Y  DN FF V     K   TQ    IFDNAF   FEYISD   LDVSEK  N K    F  K K  FL V        A ....S PMG  THTM               A S      S    H             Y  K

SARS-CoV_A031   c  c                         ccc       c        c c  ccc cc c cc    c dddddG B     B   KG    KdddddddddddddG B KddddG KddG KdddddddddddG KG C  P                         NCT       F        G F  LRE VF N DG    Y  DN FF V     K   TQ    IFDNAF   FEYISD   LDVSEK  N K    F  K K  FL V        V ....S PMG  THTM               A S      S    H             Y  K

SARS-CoV_A022   c  c                         ccc       c        c c  ccc cc c cc    c dddddG B     B   KG    KdddddddddddddG B KddddG KddG KdddddddddddG KG C  P                         NCT       F        G F  LRE VF N DG    Y  DN FF V     K   TQ    IFDNAF   FEYISD   LDVSEK  N K    F  K K  FL V        V ....S PMG  THTM               A S      S    H             Y  K

WIV16           c  c                         ccc       c        c c  ccc cc c cc    c dddddG B     B   KG    KdddddddddddddG B KddddG KddG KdddddddddddG KG C  P                         NCT       F        G F  LRE VF N DG    Y  DN FF V     K   TQ    IFDNAF   FEYISD   LDV EK  N K    F  K K  FL V        A ....S PTG  THTM               S S   A  S    H             Y  K

WIV1            c  c                         ccc       c        c c  ccc cc c cc    c dddddG B     B   KG    KdddddddddddddG B KddddG KddG KdddddddddddG KG C  P                         NCT       F        G F  LRE VF N DG    Y  DN FF V     K   TQ    IFNNAF   FEYVS    LD  EK  N K    F    K  FL V        V ....L SNN  IPSY              KD N  LG  P    D      R      H  S

SARSr-CoV_ZXC21 c  c                         ccc       c        c c  ccc cc c cc    c dddddG B     B   KG    KdddddddddddddG B KddddG KddG KdddddddddddG KG C  P                         NCT       F        G F  LRE VF N DG    Y   D  Y                 VY       FEYVS    LNIS           F          I   Y  . LSGYYHNNKTWSIREFA  SFYA        KS M    GNG L NT      R V  HFK  S

SARSr-CoV_ZC45  c  c                         ccc       c        c c  ccc cc c cc    c dddddG B     B   KG    KdddddddddddddG B KddddG KddG KdddddddddddG KG C  P                         NCT       F        G F  LRE VF N DG    Y   D  Y                 VY       FEYVS    LNIS           F          I   Y  . LSGYYHNNKTWSIREFA  SSYA        KS M    GNG L NT      R V  HFK  S

SARSr-CoV_Rp3   c  c                         ccc       c        c c  ccc cc c cc    c dddddG B     B   KG    KdddddddddddddG B KddddG KddG KdddddddddddG KG C  P                         NCT       F        G F  LRE VF N DG    Y   E  Y V               VYQ AF   YD V     LD   K  N K    Y  K    FL V   K  M T SRGAQQSSW......   S       R EKS Q  TAP T    D        R    S  Q

SARSr-CoV_Rs672 c  c                         ccc       c        c c  ccc cc c cc    c IIIIIH C     C   JH    JIIIIIIIIIIIIIH C JIIIIH JIIH JIIIIIIIIIIIH JH C  P                         NCT       F        G F  LRE VF N DG    Y   E  Y I               VYQNAY   YD V Q   LD      N K    Y  K K  FL V   K  M A SNEQHYKSW......           R E S Q  TAPQT    D             S  N

consensus>50 Cd#Pff.v.....k...tq....!%dnafNCT%#y!sd.F.$#vsek.GnFk.LRE%VFkNkDGfl.!Y.


  210       220       230       240       250       260       270         X         X         X         X         X         X         X     
SARS-CoV-2                cc c   c c   cc  c cc                          ccc cc c   ccDEEEEEEEEEEF DEF DEEEEEEEEEEEEEEEF DEEEF A       DF DEEEEEEEEEEEEEEEEE          LP G   L P   LP  I IT                          AAY VG L   TF   PIN VRD    F           G N   F   L               W   A   Y  Y  P   KHT   L     Q  SA E LVD  I     R QTL ALHRSYLTPGDSSSG TAG         Q R  

SARSr-CoV_RaTG13           cc c   c c   cc  c cc                          ccc cc c   ccKddddddddddG KdG KdddddddddddddddG KdddG B       KG Kddddddddddddddddd          LP G   L P   LP  I IT                          AAY VG L   TF   PIN VRD    F           G N   F   L               W   A   Y  Y  P   KHT   L     P  SA E LVD  I     R QTL ALHRSYLTPGDSSSG TAG         Q R  

SARS-CoV_Urbani           cc c   c c   cc  c cc                          ccc cc c   ccKddddddddddG KdG KdddddddddddddddG KdddG B       KG Kddddddddddddddddd          LP G   L P   LP  I IT                          AAY VG L   TFGYQPIDVVRD    FN  K IFK  LG N  NFR ILTAF P       QD WGTSA   F  Y KPT              S   T                 A     S ......A  I                  

SARS-CoV_CUHK-W1           cc c   c c   cc  c cc                          ccc cc c   ccKddddddddddG KdG KdddddddddddddddG KdddG B       KG Kddddddddddddddddd          LP G   L P   LP  I IT                          AAY VG L   TFGYQPIDVVRD    FN  K IFK  LG N  NFR ILTAF P       QD WGTSA   F  Y KPT              S   T                 A     S ......A  T                  

SARS-CoV_GZ02             cc c   c c   cc  c cc                          ccc cc c   ccKddddddddddG KdG KdddddddddddddddG KdddG B       KG Kddddddddddddddddd          LP G   L P   LP  I IT                          AAY VG L   TFGYQPIDVVRD    FN  K IFK  LG N  NFR ILTAF P       QD WGTSA   F  Y KPT              S   T                 A     L ......A  T                  

SARS-CoV_A031             cc c   c c   cc  c cc                          ccc cc c   ccKddddddddddG KdG KdddddddddddddddG KdddG B       KG Kddddddddddddddddd          LP G   L P   LP  I IT                          AAY VG L   TFGYQPIDVVRD    FN  K IFK  LG    NFR ILTAF P       Q  WGTSA   F  Y KPT              S   T           K     A     S ......A GT                  

SARS-CoV_A022             cc c   c c   cc  c cc                          ccc cc c   ccKddddddddddG KdG KdddddddddddddddG KdddG B       KG Kddddddddddddddddd          LP G   L P   LP  I IT                          AAY VG L   TFGYQPIDVVRD    FN  K IFK  LG    NFR ILTAF P       Q  WGTSA   F  Y KPT              S   T           K     A     S ......A GT                  

WIV16                     cc c   c c   cc  c cc                          ccc cc c   ccKddddddddddG KdG KdddddddddddddddG KdddG B       KG Kddddddddddddddddd          LP G   L P   LP  I IT                          AAY VG L   TFGYQPIDVVRD    FN  K IFK  LG N  NFR ILTAF P       QD WGTSA   F  Y KP               S   I                 A     L ......A  T               A  

WIV1                      cc c   c c   cc  c cc                          ccc cc c   ccKddddddddddG KdG KdddddddddddddddG KdddG B       KG Kddddddddddddddddd          LP G   L P   LP  I IT                          AAY VG L   TFGYQPI         FN  K IFK  LG N  NFR  LTAF P        D WGTSA   F  Y KPT       SAASG  T   A                 TL    P ......RP Y                  

SARSr-CoV_ZXC21           cc c   c c   cc  c cc                          ccc cc c   ccKddddddddddG KdG KdddddddddddddddG KdddG B       KG Kddddddddddddddddd          LP G   L P   LP  I IT                          AAY VG L   TF F PVN  R                   N   FR  LT           NN W       F  Y KP   K T   LN G  T LSV Q LVE  VS    K  TL  IHRG...DPMS  G TAFS          R  

SARSr-CoV_ZC45            cc c   c c   cc  c cc                          ccc cc c   ccKddddddddddG KdG KdddddddddddddddG KdddG B       KG Kddddddddddddddddd          LP G   L P   LP  I IT                          AAY VG L   TF F PVN  R                   N   FR  LT           NN W       F  Y KP   K T   LN G  T LSV Q LVE  VS    K  TL  IHRG...DPMP  G TAFS          R  

SARSr-CoV_Rp3             cc c   c c   cc  c cc                          ccc cc c   ccKddddddddddG KdG KdddddddddddddddG KdddG B       KG Kddddddddddddddddd          LP G   L P   LP  I IT                          AAY VG L   TF Y  VN  R     F     I K   G N   YR VM  F                    Y    K T  T TA  LP G  I  SV R  L   F     S  V  AM S......QTTSNFLPES      N  Y   

SARSr-CoV_Rs672           cc c   c c   cc  c cc                          ccc cc c   ccJIIIIIIIIIIH JIH JIIIIIIIIIIIIIIIH JIIIH C       JH JIIIIIIIIIIIIIIIII          LP G   L P   LP  I IT                          AAY VG L   TF Y PIDI R     F   K I K     N   F  VM  F                    F    K    A S    P G  V  SV    L   IS    S KV  SM S......RTTSNFLPEV      N  YS  

consensus>50 gyqp!dvvrdLP.Gfn.LkPifkLPlgInITn%r.i$taf.p.......qd.wgtsaAAY%VGyLkptTF




  280       290       300       310       320       330       340         X         X         X         X         X         X         X     
SARS-CoV-2       c   cccccc c cc   cc c cc  c     ccccccccccc c     ccccccc ccc  cccc EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEF DF DEEEEEEEEEEEEEEEEEEEF L   ENGTIT A DC   PL E KC  K     KGIYQTSNFRV P     RFPNITN CPF  VFNA L KYN      D V    D          SF VE                IV       L   GE    T                AL   S T  TL   T             Q TES                    

SARSr-CoV_RaTG13  c   cccccc c cc   cc c cc  c     ccccccccccc c     ccccccc ccc  cccc ddddddddddddddddddddddddddddddddddddddddddddG KG KdddddddddddddddddddG L   ENGTIT A DC   PL E KC  K     KGIYQTSNFRV P     RFPNITN CPF  VFNA L KYN      D V    D          SF VE                IV       L   GE    T                AL   S T  TL   T             Q TDS                    

SARS-CoV_Urbani  c   cccccc c cc   cc c cc  c     ccccccccccc c     ccccccc ccc  cccc ddddddddddddddddddddddddddddddddddddddddddddG KG KdddddddddddddddddddG L   ENGTIT A DC   PL E KC  K     KGIYQTSNFRV P     RFPNITN CPF  VFNA M KYD      D V  SQN  A L  SV SFEID             S DVV       L   GE    T                                             V  G                     

SARS-CoV_CUHK-W1  c   cccccc c cc   cc c cc  c     ccccccccccc c     ccccccc ccc  cccc ddddddddddddddddddddddddddddddddddddddddddddG KG KdddddddddddddddddddG L   ENGTIT A DC   PL E KC  K     KGIYQTSNFRV P     RFPNITN CPF  VFNA M KYD      D V  SQN  A L  SV SFEID             S DVV       L   GE    T                                             V  G                     

SARS-CoV_GZ02    c   cccccc c cc   cc c cc  c     ccccccccccc c     ccccccc ccc  cccc ddddddddddddddddddddddddddddddddddddddddddddG KG KdddddddddddddddddddG L   ENGTIT A DC   PL E KC  K     KGIYQTSNFRV P     RFPNITN CPF  VFNA M KYD      D V  SQN  A L  SV SFEID             S DVV       L   GE    T                                             V  R                     

SARS-CoV_A031    c   cccccc c cc   cc c cc  c     ccccccccccc c     ccccccc ccc  cccc ddddddddddddddddddddddddddddddddddddddddddddG KG KdddddddddddddddddddG L   ENGTIT A DC   PL E KC  K     KGIYQTSNFRV P     RFPNITN CPF  VFNA M KYD      D V  SQN  A L  SV SFEID             S DVV       L   GE    T                                             V  G                     

SARS-CoV_A022    c   cccccc c cc   cc c cc  c     ccccccccccc c     ccccccc ccc  cccc ddddddddddddddddddddddddddddddddddddddddddddG KG KdddddddddddddddddddG L   ENGTIT A DC   PL E KC  K     KGIYQTSNFRV P     RFPNITN CPF  VFNA M KYD      D V  SQN  A L  SV SFEID             S DVV       L   GE    T                                             V  G                     

WIV16            c   cccccc c cc   cc c cc  c     ccccccccccc c     ccccccc ccc  cccc ddddddddddddddddddddddddddddddddddddddddddddG KG KdddddddddddddddddddG L   ENGTIT A DC   PL E KC  K     KGIYQTSNFRV P     RFPNITN CPF  VFNA M KYD      D V  SQN  A L  SV SFEID             S EVV       L   GE    T                                             A  K                     

WIV1             c   cccccc c cc   cc c cc  c     ccccccccccc c     ccccccc ccc  cccc ddddddddddddddddddddddddddddddddddddddddddddG KG KdddddddddddddddddddG L   ENGTIT A DC   PL E KC  K     KGIYQTSNFRV P     RFPNITN CPF  VFNA M KYD      D V  SQN  A L  SV SFEID             S EVV       L   GE    T                                             A  K                     

SARSr-CoV_ZXC21  c   cccccc c cc   cc c cc  c     ccccccccccc c     ccccccc ccc  cccc ddddddddddddddddddddddddddddddddddddddddddddG KG KdddddddddddddddddddG L   ENGTIT A DC   PL E KC  K     KGIYQTSNFRV P     RFPNITN CPF  VFNA M KYN      D V    D          S  VQ                IV                 T                AL   S T  TL  LS             Q TQS         V   HK     

SARSr-CoV_ZC45   c   cccccc c cc   cc c cc  c     ccccccccccc c     ccccccc ccc  cccc ddddddddddddddddddddddddddddddddddddddddddddG KG KdddddddddddddddddddG L   ENGTIT A DC   PL E KC  K     KGIYQTSNFRV P     RFPNITN CPF  VFNA M KYN      D V    D          S  VQ                VV                 T                AL   S T  TL  LT             Q TQS         V   HK     

SARSr-CoV_Rp3    c   cccccc c cc   cc c cc  c     ccccccccccc c     ccccccc ccc  cccc ddddddddddddddddddddddddddddddddddddddddddddG KG KdddddddddddddddddddG L   ENGTIT A DC   PL E KC  K     KGIYQTSNFRV P     RFPNITN CPF  VFNA M  FN      N I   QN  A L   I  FNV                EVI                 T  S             A         T  N   S           S TQ          R   DK     

SARSr-CoV_Rs672  c   cccccc c cc   cc c cc  c     ccccccccccc c     ccccccc ccc  cccc IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH JH JIIIIIIIIIIIIIIIIIIIH L   ENGTIT A DC   PL E KC  K     KGIYQTSNFRV P     RFPNITN CPF  VFNA M  FN      D I   QN    L   I  FNV                EVI                    N             A    S    T  N   S           S TH          R   DK    S

consensus>50 $Lk%#ENGTIT#A!DCsq#PLaElKCsvKsfe!dKGIYQTSNFRV.Ps.d!!RFPNITNlCPFgeVFNAt


  350       360       370       380       390       400       410         X         X         X         X         X         X         X     
SARS-CoV-2       c  cccc c  cc c ccc c ccc  cccccccccc  cc cccc  cccc c      ccc ccc c DEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE F  VYAW R  IS C ADY V YNS  FSTFKCYGVS  KL DLCF  VYAD F      VRQ APG T   S    N KR  N V   S L    S           T  N     N    S VI GDE   I   Q R A                       A           P        T         R            

SARSr-CoV_RaTG13  c  cccc c  cc c ccc c ccc  cccccccccc  cc cccc  cccc c      ccc ccc c Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd F  VYAW R  IS C ADY V YNS  FSTFKCYGVS  KL DLCF  VYAD F      VRQ APG T   S    N KR  N V   S L   TS           T  N     N    S VI GDE   I   Q T A                                   P        T         T            

SARS-CoV_Urbani  c  cccc c  cc c ccc c ccc  cccccccccc  cc cccc  cccc c      ccc ccc c Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd F  VYAW R  IS C ADY V YNS  FSTFKCYGVS  KL DLCF  VYAD F      VRQ APG T  PS    E K   N V   S L   T           AT  N    SN    S VVKGDD   I   Q K          K               F                                          

SARS-CoV_CUHK-W1  c  cccc c  cc c ccc c ccc  cccccccccc  cc cccc  cccc c      ccc ccc c Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd F  VYAW R  IS C ADY V YNS  FSTFKCYGVS  KL DLCF  VYAD F      VRQ APG T  PS    E K   N V   S L   T           AT  N    SN    S VVKGDD   I   Q K          K               F                                          

SARS-CoV_GZ02    c  cccc c  cc c ccc c ccc  cccccccccc  cc cccc  cccc c      ccc ccc c Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd F  VYAW R  IS C ADY V YNS  FSTFKCYGVS  KL DLCF  VYAD F      VRQ APG T  PS    E KR  N V   S L   T           AT  N    SN    S VVKGDD   I   Q K                          F                                          

SARS-CoV_A031    c  cccc c  cc c ccc c ccc  cccccccccc  cc cccc  cccc c      ccc ccc c Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd F  VYAW R  IS C ADY V YNS  FSTFKCYGVS  KL DLCF  VYAD F      VRQ APG T  PS    E KR  N V   S L   TS          AT  N    SN    S VVKGDD   I   Q K                                                                     

SARS-CoV_A022    c  cccc c  cc c ccc c ccc  cccccccccc  cc cccc  cccc c      ccc ccc c Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd F  VYAW R  IS C ADY V YNS  FSTFKCYGVS  KL DLCF  VYAD F      VRQ APG T  PS    E KR  N V   S L   TS          AT  N    SN    S VVKGDD   I   Q K                                                                     

WIV16            c  cccc c  cc c ccc c ccc  cccccccccc  cc cccc  cccc c      ccc ccc c Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd F  VYAW R  IS C ADY V YNS  FSTFKCYGVS  KL DLCF  VYAD F      VRQ APG T  PS    E KR  N V   S L   TS          AT  N    SN    S VVKGDD   I   Q T                                                                     

WIV1             c  cccc c  cc c ccc c ccc  cccccccccc  cc cccc  cccc c      ccc ccc c Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd F  VYAW R  IS C ADY V YNS  FSTFKCYGVS  KL DLCF  VYAD F      VRQ APG T  PS    E KR  N V   S L   TS          AT  N    SN    S VVKGDD   I   Q T                                                                     

SARSr-CoV_ZXC21  c  cccc c  cc c ccc c ccc  cccccccccc  cc cccc  cccc c      ccc ccc c Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd F  VYAW R  IS C ADY V YNS  FSTFKCYGVS  KL DLCF  VYAD F      VRQ APG T  PS    E     D I         TS                            I   E   V   Q R         TK        T F               PS  I    TS    T L RFS          

SARSr-CoV_ZC45   c  cccc c  cc c ccc c ccc  cccccccccc  cc cccc  cccc c      ccc ccc c Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd F  VYAW R  IS C ADY V YNS  FSTFKCYGVS  KL DLCF  VYAD F      VRQ APG T  PS    E     D I         TS                            I   E   V   Q R         TK        T F               PS  I    TS    T L RFS          

SARSr-CoV_Rp3    c  cccc c  cc c ccc c ccc  cccccccccc  cc cccc  cccc c      ccc ccc c Kdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd F  VYAW R  IS C ADY V YNS  FSTFKCYGVS  KL DLCF  VYAD F      VRQ APG T  P     E     D V     L   TS                            I   E   V   E R  N      TK        T                 PS  I    TS    T L RSS          

SARSr-CoV_Rs672  c  cccc c  cc c ccc c ccc  cccccccccc  cc cccc  cccc c      ccc ccc c JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII F  VYAW R  IS C ADY V YNS  FSTFKCYGVS  KL DLCF  VYAD F      VRQ APG T  P     E     D V     L   TS                            I   E   V   E R  N      TK        T                 PS  I    TS    T L RSS          

consensus>50 .FpsVYAW#RkrIS#C!ADYsVlYNStsFSTFKCYGVSatKLnDLCFsnVYADsFv!kgd#VRQ!APG#T


  420       430       440       450       460       470       480         X         X         X         X         X         X         X     
SARS-CoV-2      c cccccccccccc ccc ccc    c        c cc  c   c ccccc                  EEEEEEEEEEEEEEEEEEEEEEEEEEEEF DEEEEEEEF DEEEEEEEEEEEEEEEEEF DEEEEF DEFG IADYNYKLPDDF GCV AWN    D        Y YR  R   L PFERD                                T         N      GNYN                 IS   Y     PC      K                I   SN L SKVG     L  LF KSN K       TEI QAGST  NGVEG

SARSr-CoV_RaTG13 c cccccccccccc ccc ccc    c        c cc  c   c ccccc                  ddddddddddddddddddddddddddddG KdddddddG KdddddddddddddddddG KddddG KdGG IADYNYKLPDDF GCV AWN    D        Y YR  R   L PFERD                                T          I A   GNFN                 IS   Y    KPC      K                I   SKH   KEG     L  LF KAN K       TEI QAGS   NGQTG

SARS-CoV_Urbani c cccccccccccc ccc ccc    c        c cc  c   c ccccc                  ddddddddddddddddddddddddddddG KdddddddG KdddddddddddddddddG KddddG KdGG IADYNYKLPDDF GCV AWN    D        Y YR  R   L PFERD                   V                L   TRNI AT TGNYN K   L HGK R     ISNVPFS DGKPCT PPA              M              S         Y                   P      .   

SARS-CoV_CUHK-W1 c cccccccccccc ccc ccc    c        c cc  c   c ccccc                  ddddddddddddddddddddddddddddG KdddddddG KdddddddddddddddddG KddddG KdGG IADYNYKLPDDF GCV AWN    D        Y YR  R   L PFERD                   V                L   TRNI AT TGNYN K   L HGK R     ISNVPFS DGKPCT PPA              M              S         Y                   P      .   

SARS-CoV_GZ02   c cccccccccccc ccc ccc    c        c cc  c   c ccccc                  ddddddddddddddddddddddddddddG KdddddddG KdddddddddddddddddG KddddG KdGG IADYNYKLPDDF GCV AWN    D        Y YR  R   L PFERD                   V                L   TRNI AT TGNYN K   L HGK R     ISNVPFS DGKPCT PPA              M              S         Y                   P      .   

SARS-CoV_A031   c cccccccccccc ccc ccc    c        c cc  c   c ccccc                  ddddddddddddddddddddddddddddG KdddddddG KdddddddddddddddddG KddddG KdGG IADYNYKLPDDF GCV AWN    D        Y YR  R   L PFERD                   V                L   TRNI AT TGNYN K   L HGK R     ISNVPFS DGKPCT PPA              M              S         Y                   S      .   

SARS-CoV_A022   c cccccccccccc ccc ccc    c        c cc  c   c ccccc                  ddddddddddddddddddddddddddddG KdddddddG KdddddddddddddddddG KddddG KdGG IADYNYKLPDDF GCV AWN    D        Y YR  R   L PFERD                   V                L   TRNI AT TGNYN K   L HGK R     ISNVPFS DGKPCT PPA              M              S         Y                   S      .   

WIV16           c cccccccccccc ccc ccc    c        c cc  c   c ccccc                  ddddddddddddddddddddddddddddG KdddddddG KdddddddddddddddddG KddddG KdGG IADYNYKLPDDF GCV AWN    D        Y YR  R   L PFERD                   V            T   L   TRNI AT TGNYN K   L HGK R     ISNVPFS DGKPCT PPA                             Q         S                   P      .   

WIV1            c cccccccccccc ccc ccc    c        c cc  c   c ccccc                  ddddddddddddddddddddddddddddG KdddddddG KdddddddddddddddddG KddddG KdGG IADYNYKLPDDF GCV AWN    D        Y YR  R   L PFERD                   V            T   L   TRNI AT TGNYN K   L HGK R     ISNVPFS DGKPCT PPA                             Q         S                   P      .   

SARSr-CoV_ZXC21 c cccccccccccc ccc ccc    c        c cc  c   c ccccc                  ddddddddddddddddddddddddddddG KdddddddG KdddddddddddddddddG KddddG KdGG IADYNYKLPDDF GCV AWN    D        Y YR  R   L PFERD                   V            T       T                     K        S                                  I    AKQ TG.....H F  SH ST  K     L SDE.............

SARSr-CoV_ZC45  c cccccccccccc ccc ccc    c        c cc  c   c ccccc                  ddddddddddddddddddddddddddddG KdddddddG KdddddddddddddddddG KddddG KdGG IADYNYKLPDDF GCV AWN    D        Y YR  R   L PFERD                   V            T       T           N         K        S                                  I    AKQ VG.....  F  SH ST  K     L SDE.............

SARSr-CoV_Rp3   c cccccccccccc ccc ccc    c        c cc  c   c ccccc                  ddddddddddddddddddddddddddddG KdddddddG KdddddddddddddddddG KddddG KdGG IADYNYKLPDDF GCV AWN    D        Y YR  R   L PFERD                   V            T       T           Q         K        S                                  I    AKQ QG.....  Y  SH KT  K     L SDE.............

SARSr-CoV_Rs672 c cccccccccccc ccc ccc    c        c cc  c   c ccccc                  IIIIIIIIIIIIIIIIIIIIIIIIIIIIH JIIIIIIIH JIIIIIIIIIIIIIIIIIH JIIIIH JIHG IADYNYKLPDDF GCV AWN    D        Y YR  R   L PFERD                   V            T       T           Q         K                                           I    AKQ QG.....  Y  SS KT  K     LTSDE.............

consensus>50 GvIADYNYKLPDDFtGCVlAWNtrniDat.tgnynYkYR.lRhgkLrPFERDisnvpfs.dgkpct.ppa


  490       500       510       520       530       540       550         X         X         X         X         X         X         X     
SARS-CoV-2       c    c  c c        c  cccccccccc ccccccccc cc c cc ccccccccc cccccc c DEEEEF  DEEF A DEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE N    L  Y F        Q  RVVVLSFELL APATVCGPK ST L KN CVNFNFNGL GTGVLT S  CY P    G   T GVGY PY                       N V            T        F   F  QS   QP N                 H         K       K                E 

SARSr-CoV_RaTG13  c    c  c c        c  cccccccccc ccccccccc cc c cc ccccccccc cccccc c KddddG  KddG B Kddddddddddddddddddddddddddddddddddddddddddddddddddddd N    L  Y F        Q  RVVVLSFELL APATVCGPK ST L KN CVNFNFNGL GTGVLT S  CY P    G Y T GVG  PY          N            N V            T        L   Y  YR    P D   H                       K       K                E 

SARS-CoV_Urbani  c    c  c c        c  cccccccccc ccccccccc cc c cc ccccccccc cccccc c KddddG  KddG B Kddddddddddddddddddddddddddddddddddddddddddddddddddddd N    L  Y F        Q  RVVVLSFELL APATVCGPK ST L KN CVNFNFNGL GTGVLT S  CYWP    G Y T GIGY PY          N         L  D I  Q         T      P L      ND    T T                                                      

SARS-CoV_CUHK-W1  c    c  c c        c  cccccccccc ccccccccc cc c cc ccccccccc cccccc c KddddG  KddG B Kddddddddddddddddddddddddddddddddddddddddddddddddddddd N    L  Y F        Q  RVVVLSFELL APATVCGPK ST L KN CVNFNFNGL GTGVLT S  CYWP    G Y T GIGY PY          N         L  D I  Q         T      P L      ND    T T                                                      

SARS-CoV_GZ02    c    c  c c        c  cccccccccc ccccccccc cc c cc ccccccccc cccccc c KddddG  KddG B Kddddddddddddddddddddddddddddddddddddddddddddddddddddd N    L  Y F        Q  RVVVLSFELL APATVCGPK ST L KN CVNFNFNGL GTGVLT S  CYWP    G Y T GIGY PY          N         L  D I  Q         T      P L      ND    T T                                                      

SARS-CoV_A031    c    c  c c        c  cccccccccc ccccccccc cc c cc ccccccccc cccccc c KddddG  KddG B Kddddddddddddddddddddddddddddddddddddddddddddddddddddd N    L  Y F        Q  RVVVLSFELL APATVCGPK ST L KN CVNFNFNGL GTGVLT S  CYWP    G Y T GIGY PY          N         L  D I  Q         T      P P      RG    T S                                                      

SARS-CoV_A022    c    c  c c        c  cccccccccc ccccccccc cc c cc ccccccccc cccccc c KddddG  KddG B Kddddddddddddddddddddddddddddddddddddddddddddddddddddd N    L  Y F        Q  RVVVLSFELL APATVCGPK ST L KN CVNFNFNGL GTGVLT S  CYWP    G Y T GIGY PY          N         L  D I  Q         T      P P      RG    T S                                                      

WIV16            c    c  c c        c  cccccccccc ccccccccc cc c cc ccccccccc cccccc c KddddG  KddG B Kddddddddddddddddddddddddddddddddddddddddddddddddddddd N    L  Y F        Q  RVVVLSFELL APATVCGPK ST L KN CVNFNFNGL GTGVLT S  CYWP    G Y T GIGY PY          N         L  D I  Q         T      P F      ND    I N                                                      

WIV1             c    c  c c        c  cccccccccc ccccccccc cc c cc ccccccccc cccccc c KddddG  KddG B Kddddddddddddddddddddddddddddddddddddddddddddddddddddd N    L  Y F        Q  RVVVLSFELL APATVCGPK ST L KN CVNFNFNGL GTGVLT S  CYWP    G Y T GIGY PY          N         L  D I  Q         T      P F      ND    I N                                                      

SARSr-CoV_ZXC21  c    c  c c        c  cccccccccc ccccccccc cc c cc ccccccccc cccccc c KddddG  KddG B Kddddddddddddddddddddddddddddddddddddddddddddddddddddd N    L  Y F        Q  RVVVLSFELL APATVCGPK ST L KN CVNFNFNGL GTGVLT S                   Y             N         L  Q V  Q                  . GVRT ST D NPNVPLE  AT                                      K      D 

SARSr-CoV_ZC45   c    c  c c        c  cccccccccc ccccccccc cc c cc ccccccccc cccccc c KddddG  KddG B Kddddddddddddddddddddddddddddddddddddddddddddddddddddd N    L  Y F        Q  RVVVLSFELL APATVCGPK ST L KN CVNFNFNGL GTGVLT S                   Y             N         L  Q V  Q                  . GVRT ST D NPNVPLE  AT                                      K      D 

SARSr-CoV_Rp3    c    c  c c        c  cccccccccc ccccccccc cc c cc ccccccccc cccccc c KddddG  KddG B Kddddddddddddddddddddddddddddddddddddddddddddddddddddd N    L  Y F        Q  RVVVLSFELL APATVCGPK ST L KN CVNFNFNGL GTGVLT S            Y    V Y             N         L  Q V  Q                  . GVRT ST D  PSVP A  AT                                      K      E 

SARSr-CoV_Rs672  c    c  c c        c  cccccccccc ccccccccc cc c cc ccccccccc cccccc c JIIIIH  JIIH C JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII N    L  Y F        Q  RVVVLSFELL APATVCGPK ST L KN CVNFNFNGL GTGVLT S            Y    I Y             N         L    V  Q                  . GVRT ST D  PNVP E  AT                       G              K      D 

consensus>50 .NcywpL..YgFy.t.gigyQpyRVVVLSFELLnAPATVCGPKlSTdL!KNqCVNFNFNGLtGTGVLTpS




  560       570       580       590       600       610       620         X         X         X         X         X         X         X     
SARS-CoV-2       c c  ccccc c  c  c cccc c  cccc ccccccccccccccc c  ccccccccccc c   c EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE K F  FQQFG D  D  D VRDP T  ILDI PCSFGGVSVITPGTN S  VAVLYQDVNCT V   I      P     R I   T         E                       Q           E P A HN K L         A T  A    Q L     T               T N               V   

SARSr-CoV_RaTG13  c c  ccccc c  c  c cccc c  cccc ccccccccccccccc c  ccccccccccc c   c dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd K F  FQQFG D  D  D VRDP T  ILDI PCSFGGVSVITPGTN S  VAVLYQDVNCT V   I      P     R I   T         E                    A  Q           E P A HN K L         A T  A    Q L     T                 N               V   

SARS-CoV_Urbani  c c  ccccc c  c  c cccc c  cccc ccccccccccccccc c  ccccccccccc c   c dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd K F  FQQFG D  D  D VRDP T  ILDI PCSFGGVSVITPGTN S  VAVLYQDVNCT V   I S R QP     R VS FT S    K SE    S               A SE           D  TA H                                                                 S    

SARS-CoV_CUHK-W1  c c  ccccc c  c  c cccc c  cccc ccccccccccccccc c  ccccccccccc c   c dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd K F  FQQFG D  D  D VRDP T  ILDI PCSFGGVSVITPGTN S  VAVLYQDVNCT V   I S R QP     R VS FT S    K SE    S               A SE           D  TA H                                                                 S    

SARS-CoV_GZ02    c c  ccccc c  c  c cccc c  cccc ccccccccccccccc c  ccccccccccc c   c dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd K F  FQQFG D  D  D VRDP T  ILDI PCSFGGVSVITPGTN S  VAVLYQDVNCT V   I S R QP     R VS FT S    K SE    S               A SE           D  TA H                                                                 S    

SARS-CoV_A031    c c  ccccc c  c  c cccc c  cccc ccccccccccccccc c  ccccccccccc c   c dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd K F  FQQFG D  D  D VRDP T  ILDI PCSFGGVSVITPGTN S  VAVLYQDVNCT V   I S R QP     R VS FT S    K SE    S               A SE           D  T  H                                                                 S L  

SARS-CoV_A022    c c  ccccc c  c  c cccc c  cccc ccccccccccccccc c  ccccccccccc c   c dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd K F  FQQFG D  D  D VRDP T  ILDI PCSFGGVSVITPGTN S  VAVLYQDVNCT V   I S R QP     R VS FT S    K SE    S               A SE           D  T  H                                                                 S L  

WIV16            c c  ccccc c  c  c cccc c  cccc ccccccccccccccc c  ccccccccccc c   c dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd K F  FQQFG D  D  D VRDP T  ILDI PCSFGGVSVITPGTN S  VAVLYQDVNCT V   I S R QP     R V  FT S    K SE    S                 SE           D P A H              L                                 T                 V   

WIV1             c c  ccccc c  c  c cccc c  cccc ccccccccccccccc c  ccccccccccc c   c dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd K F  FQQFG D  D  D VRDP T  ILDI PCSFGGVSVITPGTN S  VAVLYQDVNCT V   I S R QP     R VS FT S    K SE    S                 SE           D P A H                                                T                 V   

SARSr-CoV_ZXC21  c c  ccccc c  c  c cccc c  cccc ccccccccccccccc c  ccccccccccc c   c dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd K F  FQQFG D  D  D VRDP T  ILDI PCSFGGVSVITPGTN S  VAVLYQDVNCT V   I S R Q         S F  S       E                      SE           D PT  H     S     K A   I      Q L     T               T                  T  

SARSr-CoV_ZC45   c c  ccccc c  c  c cccc c  cccc ccccccccccccccc c  ccccccccccc c   c dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd K F  FQQFG D  D  D VRDP T  ILDI PCSFGGVSVITPGTN S  VAVLYQDVNCT V   I S R Q         S F  S       E                       E           D PT  H     S     K A   I      Q L     T               T L                T  

SARSr-CoV_Rp3    c c  ccccc c  c  c cccc c  cccc ccccccccccccccc c  ccccccccccc c   c dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd K F  FQQFG D  D  D VRDP T  ILDI PCSFGGVSVITPGTN S  VAVLYQDVNCT V   I S R Q      R  S FT S       E    S               A SE           D P A H     S       T          Q L                                       A   

SARSr-CoV_Rs672  c c  ccccc c  c  c cccc c  cccc ccccccccccccccc c  ccccccccccc c   c IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII K F  FQQFG D  D  D VRDP T  ILDI PCSFGGVSVITPGTN S  VAVLYQDVNCT V   I S R Q      R  S FT S       Q                    A SE           D PTA       S       T          Q L     T                                    R

consensus>50 sKrFqpFQQFGrDvsDftDsVRDPkTs#ILDIsPCSFGGVSVITPGTNaSs#VAVLYQDVNCT#VptaIh


  630       640       650       660       670       680       690         X         X         X         X         X         X         X     
SARS-CoV-2      c cccc cc    c  cccc cccccccccc  cccccccccccccccc c        cc     c ccEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEF A    DEEEEEEEEEEA QLTP WR    G  VFQT AGCLIGAEHV  SYECDIPIGAGICASY T        RS     I AY D       VYST  N               N                                 S I        T       S     R           N                Q QTNSPRRA  VASQ     

SARSr-CoV_RaTG13 c cccc cc    c  cccc cccccccccc  cccccccccccccccc c        cc     c ccddddddddddddddddddddddddddddddddddddddddddddddddddddG B    KddddddddddA QLTP WR    G  VFQT AGCLIGAEHV  SYECDIPIGAGICASY T        RS     I AY D       VYST  N               N                                 S I        T       S     R           N                Q QTNS....  VASQ     

SARS-CoV_Urbani c cccc cc    c  cccc cccccccccc  cccccccccccccccc c        cc     c ccddddddddddddddddddddddddddddddddddddddddddddddddddddG B    KddddddddddA QLTP WR    G  VFQT AGCLIGAEHV  SYECDIPIGAGICASY T        RS     I AY D    A  IYST NN    Q          DT                H VS L      TSQKS V                                                       L ....           

SARS-CoV_CUHK-W1 c cccc cc    c  cccc cccccccccc  cccccccccccccccc c        cc     c ccddddddddddddddddddddddddddddddddddddddddddddddddddddG B    KddddddddddA QLTP WR    G  VFQT AGCLIGAEHV  SYECDIPIGAGICASY T        RS     I AY D    A  IYST NN    Q          DT                H VS L      TSQKS V                                                       L ....           

SARS-CoV_GZ02   c cccc cc    c  cccc cccccccccc  cccccccccccccccc c        cc     c ccddddddddddddddddddddddddddddddddddddddddddddddddddddG B    KddddddddddA QLTP WR    G  VFQT AGCLIGAEHV  SYECDIPIGAGICASY T        RS     I AY D    A  IYST NN    Q          DT                H VS L      TSQKS V                                                       L ....           

SARS-CoV_A031   c cccc cc    c  cccc cccccccccc  cccccccccccccccc c        cc     c ccddddddddddddddddddddddddddddddddddddddddddddddddddddG B    KddddddddddA QLTP WR    G  VFQT AGCLIGAEHV  SYECDIPIGAGICASY T        RS     I AY E    A  IYST NN    Q          DT                H VS L      TSQKS V                                                       S ....           

SARS-CoV_A022   c cccc cc    c  cccc cccccccccc  cccccccccccccccc c        cc     c ccddddddddddddddddddddddddddddddddddddddddddddddddddddG B    KddddddddddA QLTP WR    G  VFQT AGCLIGAEHV  SYECDIPIGAGICASY T        RS     I AY E    A  IYST NN    Q          DT                H VS L      TSQKS V                                                       S ....           

WIV16           c cccc cc    c  cccc cccccccccc  cccccccccccccccc c        cc     c ccddddddddddddddddddddddddddddddddddddddddddddddddddddG B    KddddddddddA QLTP WR    G  VFQT AGCLIGAEHV  SYECDIPIGAGICASY T        RS     I AY D       VYST NN    Q          DT                H VS L      TSQKS V        S                                              S ....           

WIV1            c cccc cc    c  cccc cccccccccc  cccccccccccccccc c        cc     c ccddddddddddddddddddddddddddddddddddddddddddddddddddddG B    KddddddddddA QLTP WR    G  VFQT AGCLIGAEHV  SYECDIPIGAGICASY T        RS     I AY D       V ST NN    Q          DT                H VS L      TSQKS V        S   H                                          S ....           

SARSr-CoV_ZXC21 c cccc cc    c  cccc cccccccccc  cccccccccccccccc c        cc     c ccddddddddddddddddddddddddddddddddddddddddddddddddddddG B    KddddddddddA QLTP WR    G  VFQT AGCLIGAEHV  SYECDIPIGAGICASY T        RS     I AY D    A  IY         Q          N                 H  S L      T QK  V             AI TS                A                  A I ....   G  A    

SARSr-CoV_ZC45  c cccc cc    c  cccc cccccccccc  cccccccccccccccc c        cc     c ccddddddddddddddddddddddddddddddddddddddddddddddddddddG B    KddddddddddA QLTP WR    G  VFQT AGCLIGAEHV  SYECDIPIGAGICASY T        RS     I AY D    A  IY T  N    Q          N                 H  S L      TSQK  V             A  T                 A                  A I ....      A    

SARSr-CoV_Rp3   c cccc cc    c  cccc cccccccccc  cccccccccccccccc c        cc     c ccddddddddddddddddddddddddddddddddddddddddddddddddddddG B    KddddddddddA QLTP WR    G  VFQT AGCLIGAEHV  SYECDIPIGAGICASY T        RS     I AY D    A  VYST  N    Q          N                 H  S L        QKS V                T                 A                  A T ....  VG       

SARSr-CoV_Rs672 c cccc cc    c  cccc cccccccccc  cccccccccccccccc c        cc     c ccIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH C    JIIIIIIIIIIA QLTP WR    G  VFQT AGCLIGAEHV  SYECDIPIGAGICASY T        RS     I AY D    A  VYST  N    Q          N                 H  S L        QKS V                V                 A                  A T ....  VG       

consensus>50 A#QLTPaWR!ystGnnVFQTqAGCLIGAEHV#tSYECDIPIGAGICASYhTvs.l....RStsqksI!AY


  700       710       720       730       740       750       760         X         X         X         X         X         X         X     
SARS-CoV-2      cccccc  c cc cc ccccccc cc ccc  cccc cccccc ccccccc cc cccccccccc ccccEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEETMSLGA  S AY NN IAIPTNF IS TTE  PVSM KTSVDC MYICGDS EC NLLLQYGSFC QLNR      E  V  S             V   IL                   T             T           N       S       T            T      T          S               

SARSr-CoV_RaTG13 cccccc  c cc cc ccccccc cc ccc  cccc cccccc ccccccc cc cccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTMSLGA  S AY NN IAIPTNF IS TTE  PVSM KTSVDC MYICGDS EC NLLLQYGSFC QLNR      E  V  S             V   IL                   T             T           N       S       T            T      T          S               

SARS-CoV_Urbani cccccc  c cc cc ccccccc cc ccc  cccc cccccc ccccccc cc cccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTMSLGA  S AY NN IAIPTNF IS TTE  PVSM KTSVDC MYICGDS EC NLLLQYGSFC QLNR      DS I  S  T       S  I   VM    A      N       T  A          T    

SARS-CoV_CUHK-W1 cccccc  c cc cc ccccccc cc ccc  cccc cccccc ccccccc cc cccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTMSLGA  S AY NN IAIPTNF IS TTE  PVSM KTSVDC MYICGDS EC NLLLQYGSFC QLNR      DS I  S  T       S  I   VM    A      N       T  A          T    

SARS-CoV_GZ02   cccccc  c cc cc ccccccc cc ccc  cccc cccccc ccccccc cc cccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTMSLGA  S AY NN IAIPTNF IS TTE  PVSM KTSVDC MYICGDS EC NLLLQYGSFC QLNR      DS I  S  T       S  I   VM    A      N       T  A          T    

SARS-CoV_A031   cccccc  c cc cc ccccccc cc ccc  cccc cccccc ccccccc cc cccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTMSLGA  S AY NN IAIPTNF IS TTE  PVSM KTSVDC MYICGDS EC NLLLQYGSFC QLNR      DS I  S  T       S  I   VM    A      N       T  A                                                                                R    

SARS-CoV_A022   cccccc  c cc cc ccccccc cc ccc  cccc cccccc ccccccc cc cccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTMSLGA  S AY NN IAIPTNF IS TTE  PVSM KTSVDC MYICGDS EC NLLLQYGSFC QLNR      DS I  S  T       S  I   VM    A      N       T  A                                                                                R    

WIV16           cccccc  c cc cc ccccccc cc ccc  cccc cccccc ccccccc cc cccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTMSLGA  S AY NN IAIPTNF IS TTE  PVSM KTSVDC MYICGDS EC NLLLQYGSFC QLNR      DS I  S  T       S  I   VM    A      N       T  A          T    

WIV1            cccccc  c cc cc ccccccc cc ccc  cccc cccccc ccccccc cc cccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTMSLGA  S AY NN IAIPTNF IS TTE  PVSM KTSVDC MYICGDS EC NLLLQYGSFC QLNR      DS I  S  T       S  I   VM    A      N       T  A          T    

SARSr-CoV_ZXC21 cccccc  c cc cc ccccccc cc ccc  cccc cccccc ccccccc cc cccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTMSLGA  S AY NN IAIPTNF IS TTE  PVSM KTSVDC MYICGDS EC NLLLQYGSFC QLNR      E  I             S  V   VM    A                            T           N    A  S                           T       I  S               

SARSr-CoV_ZC45  cccccc  c cc cc ccccccc cc ccc  cccc cccccc ccccccc cc cccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTMSLGA  S AY NN IAIPTNF IS TTE  PVSM KTSVDC MYICGDS EC NLLLQYGSFC QLNR      E  I             S  V   VM    A                            T           N    A  S                           T       I  S               

SARSr-CoV_Rp3   cccccc  c cc cc ccccccc cc ccc  cccc cccccc ccccccc cc cccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTMSLGA  S AY NN IAIPTNF IS TTE  PVSM KTSVDC MYICGDS EC NLLLQYGSFC QLNR      E  I             S  V   VM    A                            T           N    A  S                           T       L  S               

SARSr-CoV_Rs672 cccccc  c cc cc ccccccc cc ccc  cccc cccccc ccccccc cc cccccccccc ccccIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIITMSLGA  S AY NN IAIPTNF IS TTE  PVSM KTSVDC MYICGDS EC NLLLQYGSFC QLNR      E  I             S  V   VM    A                            T           N    A  S                           T       Q  S               

consensus>50 TMSLGA#sS!AYsNNtIAIPTNFsIS!TTE!$PVSMaKTSVDCnMYICGDStECaNLLLQYGSFCtQLNR


  770       780       790       800       810       820       830         X         X         X         X         X         X         X     
SARS-CoV-2      cc c c ccc cc ccc cccc cccc  c ccccccccccccc cc cccccccccccccccccccc cEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEAL G A EQD NT EVF QVKQ YKTP  K FGGFNFSQILPDP KP KRSFIEDLLFNKVTLADAGF K    I V          A            D                                         T       K  Q        I    PI               S  S                    I 

SARSr-CoV_RaTG13 cc c c ccc cc ccc cccc cccc  c ccccccccccccc cc cccccccccccccccccccc cddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddAL G A EQD NT EVF QVKQ YKTP  K FGGFNFSQILPDP KP KRSFIEDLLFNKVTLADAGF K    I V          A            D                                         T       K  Q        I    PI               S  S                    I 

SARS-CoV_Urbani cc c c ccc cc ccc cccc cccc  c ccccccccccccc cc cccccccccccccccccccc cddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddAL G A EQD NT EVF QVKQ YKTP  K FGGFNFSQILPDP KP KRSFIEDLLFNKVTLADAGF K  S I     R  R   A    M    TL               L  T                    M       A                       Y                                       

SARS-CoV_CUHK-W1 cc c c ccc cc ccc cccc cccc  c ccccccccccccc cc cccccccccccccccccccc cddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddAL G A EQD NT EVF QVKQ YKTP  K FGGFNFSQILPDP KP KRSFIEDLLFNKVTLADAGF K  S I     R  R   A    M    TL               L  T                    M       A                       Y                                       

SARS-CoV_GZ02   cc c c ccc cc ccc cccc cccc  c ccccccccccccc cc cccccccccccccccccccc cddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddAL G A EQD NT EVF QVKQ YKTP  K FGGFNFSQILPDP KP KRSFIEDLLFNKVTLADAGF K  S I     R  R   A    M    TL D             L  T                    M       A                                                               

SARS-CoV_A031   cc c c ccc cc ccc cccc cccc  c ccccccccccccc cc cccccccccccccccccccc cddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddAL G A EQD NT EVF QVKQ YKTP  K FGGFNFSQILPDP KP KRSFIEDLLFNKVTLADAGF K  S I     R  R        M    TL D             L  T                    M       A          V                                                    

SARS-CoV_A022   cc c c ccc cc ccc cccc cccc  c ccccccccccccc cc cccccccccccccccccccc cddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddAL G A EQD NT EVF QVKQ YKTP  K FGGFNFSQILPDP KP KRSFIEDLLFNKVTLADAGF K  S I     R  R        M    TL D             L  T                    M       A          V                                                    

WIV16           cc c c ccc cc ccc cccc cccc  c ccccccccccccc cc cccccccccccccccccccc cddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddAL G A EQD NT EVF QVKQ YKTP  K FGGFNFSQILPDP KP KRSFIEDLLFNKVTLADAGF K  S I V   R  R   A    M    TL D             L  T                    M 

WIV1            cc c c ccc cc ccc cccc cccc  c ccccccccccccc cc cccccccccccccccccccc cddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddAL G A EQD NT EVF QVKQ YKTP  K FGGFNFSQILPDP KP KRSFIEDLLFNKVTLADAGF K  S I V   R  R   A    M    TL D             L  T                    M 

SARSr-CoV_ZXC21 cc c c ccc cc ccc cccc cccc  c ccccccccccccc cc cccccccccccccccccccc cddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddAL G A EQD NT EVF QVKQ YKTP  K FGGFNFSQILPDP KP KRSFIEDLLFNKVTLADAGF K  S I I          A            D                                                 K  Q        I    PI               S  S                    I 

SARSr-CoV_ZC45  cc c c ccc cc ccc cccc cccc  c ccccccccccccc cc cccccccccccccccccccc cddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddAL G A EQD NT EVF QVKQ YKTP  K FGGFNFSQILPDP KP KRSFIEDLLFNKVTLADAGF K  S I I          A            D                                                 K  Q        I    PI               S  S                    I 

SARSr-CoV_Rp3   cc c c ccc cc ccc cccc cccc  c ccccccccccccc cc cccccccccccccccccccc cddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddAL G A EQD NT EVF QVKQ YKTP  K FGGFNFSQILPDP KP KRSFIEDLLFNKVTLADAGF K  S I I          A    M       D                T                    M           K  Q             AI               S                         

SARSr-CoV_Rs672 cc c c ccc cc ccc cccc cccc  c ccccccccccccc cc cccccccccccccccccccc cIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIAL G A EQD NT EVF QVKQ YKTP  K FGGFNFSQILPDP KP KRSFIEDLLFNKVTLADAGF K    V            A    M       D                T                    M   T   L   K  Q             AI               S                         

consensus>50 ALsG!AvEQDrNTrEVFaQVKQmYKTPtlKdFGGFNFSQILPDPlKPtKRSFIEDLLFNKVTLADAGFmK




  840       850       860       870       880       890       900         X         X         X         X         X         X         X     
SARS-CoV-2      ccc ccc c cccccccccccccccccccccc ccc cc cc  cc c ccccccc cccccccccccccEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEQYG CLG I ARDLICAQKFNGLTVLPPLLTD MIA YT AL  GT T GWTFGAG ALQIPFAMQMAYR   D   D                        E                       A                      A                          Q  S  LA  I S                     

SARSr-CoV_RaTG13 ccc ccc c cccccccccccccccccccccc ccc cc cc  cc c ccccccc cccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQYG CLG I ARDLICAQKFNGLTVLPPLLTD MIA YT AL  GT T GWTFGAG ALQIPFAMQMAYR   D   D                        E                       A                      A                          Q  S  LA  I S                     

SARS-CoV_Urbani ccc ccc c cccccccccccccccccccccc ccc cc cc  cc c ccccccc cccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQYG CLG I ARDLICAQKFNGLTVLPPLLTD MIA YT AL  GT T GWTFGAG ALQIPFAMQMAYR   E   D N                      D   A  A  VS  A A       A             

SARS-CoV_CUHK-W1 ccc ccc c cccccccccccccccccccccc ccc cc cc  cc c ccccccc cccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQYG CLG I ARDLICAQKFNGLTVLPPLLTD MIA YT AL  GT T GWTFGAG ALQIPFAMQMAYR   E   D N                      D   A  A  VS  A A       A             

SARS-CoV_GZ02   ccc ccc c cccccccccccccccccccccc ccc cc cc  cc c ccccccc cccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQYG CLG I ARDLICAQKFNGLTVLPPLLTD MIA YT AL  GT T GWTFGAG ALQIPFAMQMAYR   E   D N                      D   A  A  VS  A A       A             

SARS-CoV_A031   ccc ccc c cccccccccccccccccccccc ccc cc cc  cc c ccccccc cccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQYG CLG I ARDLICAQKFNGLTVLPPLLTD MIA YT AL  GT T GWTFGAG ALQIPFAMQMAYR   Q   D N                      D   A  A  VS  A A       A             

SARS-CoV_A022   ccc ccc c cccccccccccccccccccccc ccc cc cc  cc c ccccccc cccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQYG CLG I ARDLICAQKFNGLTVLPPLLTD MIA YT AL  GT T GWTFGAG ALQIPFAMQMAYR   Q   D N                      D   A  A  VS  A A       A             

WIV16           ccc ccc c cccccccccccccccccccccc ccc cc cc  cc c ccccccc cccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQYG CLG I ARDLICAQKFNGLTVLPPLLTD MIA YT AL  GT T GWTFGAG ALQIPFAMQMAYR   E   D N                      D   A  A  VS  A A       A             

WIV1            ccc ccc c cccccccccccccccccccccc ccc cc cc  cc c ccccccc cccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQYG CLG I ARDLICAQKFNGLTVLPPLLTD MIA YT AL  GT T GWTFGAG ALQIPFAMQMAYR   E   D N                      D   A  A  VS  A A       A             

SARSr-CoV_ZXC21 ccc ccc c cccccccccccccccccccccc ccc cc cc  cc c ccccccc cccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQYG CLG I ARDLICAQKFNGLTVLPPLLTD MIA YT AL  GT T GWTFGAG ALQIPFAMQMAYR   D   D                        E   A  A  IS  A A       A                      S                                                            

SARSr-CoV_ZC45  ccc ccc c cccccccccccccccccccccc ccc cc cc  cc c ccccccc cccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQYG CLG I ARDLICAQKFNGLTVLPPLLTD MIA YT AL  GT T GWTFGAG ALQIPFAMQMAYR   D                            E   A  A  IS  A A       A                    G S                                                            

SARSr-CoV_Rp3   ccc ccc c cccccccccccccccccccccc ccc cc cc  cc c ccccccc cccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQYG CLG I ARDLICAQKFNGLTVLPPLLTD MIA YT AL  GT T GWTFGAG ALQIPFAMQMAYR   E   D                        E   A  A  VS  A A                              S                                              S             

SARSr-CoV_Rs672 ccc ccc c cccccccccccccccccccccc ccc cc cc  cc c ccccccc cccccccccccccIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIQYG CLG I ARDLICAQKFNGLTVLPPLLTD MIA YT AL  GT T GWTFGAG ALQIPFAMQMAYR   E   D                        E   A  A  VS  A A       A                      S                                                            

consensus>50 QYG#CLGdInARDLICAQKFNGLTVLPPLLTD#MIAaYTaALvsGTaTaGWTFGAGaALQIPFAMQMAYR


  910       920       930       940       950       960       970         X         X         X         X         X         X         X     
SARS-CoV-2      cccccccccccccccc cccccc cc  cc cc  c  ccccccccccccccccccccccccccccccccEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEFNGIGVTQNVLYENQK IANQFN AI  IQ SL  T  ALGKLQDVVNQNAQALNTLVKQLSSNFGAISS                              D                                                       L      S  GK     SS AS                                

SARSr-CoV_RaTG13 cccccccccccccccc cccccc cc  cc cc  c  ccccccccccccccccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFNGIGVTQNVLYENQK IANQFN AI  IQ SL  T  ALGKLQDVVNQNAQALNTLVKQLSSNFGAISS                              D                                                       L      S  GK     SS AS                                

SARS-CoV_Urbani cccccccccccccccc cccccc cc  cc cc  c  ccccccccccccccccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFNGIGVTQNVLYENQK IANQFN AI  IQ SL  T  ALGKLQDVVNQNAQALNTLVKQLSSNFGAISS                Q      K  SQ  E  TT ST                                

SARS-CoV_CUHK-W1 cccccccccccccccc cccccc cc  cc cc  c  ccccccccccccccccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFNGIGVTQNVLYENQK IANQFN AI  IQ SL  T  ALGKLQDVVNQNAQALNTLVKQLSSNFGAISS                Q      K  SQ  E  TT ST                                

SARS-CoV_GZ02   cccccccccccccccc cccccc cc  cc cc  c  ccccccccccccccccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFNGIGVTQNVLYENQK IANQFN AI  IQ SL  T  ALGKLQDVVNQNAQALNTLVKQLSSNFGAISS                Q      K  SQ  E  TT ST                                

SARS-CoV_A031   cccccccccccccccc cccccc cc  cc cc  c  ccccccccccccccccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFNGIGVTQNVLYENQK IANQFN AI  IQ SL  T  ALGKLQDVVNQNAQALNTLVKQLSSNFGAISS                Q      K  SQ  E  TT ST                                

SARS-CoV_A022   cccccccccccccccc cccccc cc  cc cc  c  ccccccccccccccccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFNGIGVTQNVLYENQK IANQFN AI  IQ SL  T  ALGKLQDVVNQNAQALNTLVKQLSSNFGAISS                Q      K  SQ  E  TT ST                                

WIV16           cccccccccccccccc cccccc cc  cc cc  c  ccccccccccccccccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFNGIGVTQNVLYENQK IANQFN AI  IQ SL  T  ALGKLQDVVNQNAQALNTLVKQLSSNFGAISS                Q      K  SQ  E  TT ST                                

WIV1            cccccccccccccccc cccccc cc  cc cc  c  ccccccccccccccccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFNGIGVTQNVLYENQK IANQFN AI  IQ SL  T  ALGKLQDVVNQNAQALNTLVKQLSSNFGAISS                Q      K  SQ  E  TT ST                                

SARSr-CoV_ZXC21 cccccccccccccccc cccccc cc  cc cc  c  ccccccccccccccccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFNGIGVTQNVLYENQK IANQFN AI  IQ SL  T  ALGKLQDVVNQNAQALNTLVKQLSSNFGAISS                              E  T                                                    L      S  GK      S AS                                

SARSr-CoV_ZC45  cccccccccccccccc cccccc cc  cc cc  c  ccccccccccccccccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFNGIGVTQNVLYENQK IANQFN AI  IQ SL  T  ALGKLQDVVNQNAQALNTLVKQLSSNFGAISS                              E  T                                                    L      S  GK      S AS                                

SARSr-CoV_Rp3   cccccccccccccccc cccccc cc  cc cc  c  ccccccccccccccccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFNGIGVTQNVLYENQK IANQFN AI  IQ SL  T  ALGKLQDVVNQNAQALNTLVKQLSSNFGAISS                Q      K  SQ  E  TT ST                                

SARSr-CoV_Rs672 cccccccccccccccc cccccc cc  cc cc  c  ccccccccccccccccccccccccccccccccIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIFNGIGVTQNVLYENQK IANQFN AI  IQ SL  T  ALGKLQDVVNQNAQALNTLVKQLSSNFGAISS                Q      K  SQ  E  TT ST                                

consensus>50 FNGIGVTQNVLYENQKqIANQFNkAIsqIQ#SLttTstALGKLQDVVNQNAQALNTLVKQLSSNFGAISS


  980       990      1000      1010      1020      1030      1040         X         X         X         X         X         X         X     
SARS-CoV-2      cccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cccccccccc EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECV GQSKRVDFCG                                                           L          K

SARSr-CoV_RaTG13 cccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cccccccccc ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECV GQSKRVDFCG                                                           L          K

SARS-CoV_Urbani cccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cccccccccc ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECV GQSKRVDFCG                                                           L          K

SARS-CoV_CUHK-W1 cccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cccccccccc ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECV GQSKRVDFCG                                                           L          K

SARS-CoV_GZ02   cccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cccccccccc ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECV GQSKRVDFCG                                                           L          K

SARS-CoV_A031   cccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cccccccccc ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECV GQSKRVDFCG                                                           L          K

SARS-CoV_A022   cccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cccccccccc ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECV GQSKRVDFCG                                                           L          K

WIV16           cccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cccccccccc ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECV GQSKRVDFCG                                                           L          K

WIV1            cccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cccccccccc ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECV GQSKRVDFCG                                                           L          K

SARSr-CoV_ZXC21 cccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cccccccccc ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECV GQSKRVDFCG                                                           L          K

SARSr-CoV_ZC45  cccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cccccccccc ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECV GQSKRVDFCG                                                           L          K

SARSr-CoV_Rp3   cccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cccccccccc ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECV GQSKRVDFCG                                                           L          K

SARSr-CoV_Rs672 cccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cccccccccc IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECV GQSKRVDFCG                                                           P          R

consensus>50 VLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVlGQSKRVDFCGk


 1050      1060      1070      1080      1090      1100      1110         X         X         X         X         X         X         X     
SARS-CoV-2      ccccccccc cccccccccccc c cc cccccccccc ccc cccccccc  cc cc ccccc  c ccEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEGYHLMSFPQ APHGVVFLHVTY P QE NFTTAPAICH GKA FPREGVFV  GT WF TQRNF  P II                      V               D             N     V     Y  Q           S              A  K              H        S   H         E    

SARSr-CoV_RaTG13 ccccccccc cccccccccccc c cc cccccccccc ccc cccccccc  cc cc ccccc  c ccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGYHLMSFPQ APHGVVFLHVTY P QE NFTTAPAICH GKA FPREGVFV  GT WF TQRNF  P II                      V               D             N     V     Y  Q           S              A  K              H        S   H         E    

SARS-CoV_Urbani ccccccccc cccccccccccc c cc cccccccccc ccc cccccccc  cc cc ccccc  c ccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGYHLMSFPQ APHGVVFLHVTY P QE NFTTAPAICH GKA FPREGVFV  GT WF TQRNF  P II         A            V S  R          E   Y        FN  S  I     FS Q  

SARS-CoV_CUHK-W1 ccccccccc cccccccccccc c cc cccccccccc ccc cccccccc  cc cc ccccc  c ccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGYHLMSFPQ APHGVVFLHVTY P QE NFTTAPAICH GKA FPREGVFV  GT WF TQRNF  P II         A            V S  R          E   Y        FN  S  I     FS Q  

SARS-CoV_GZ02   ccccccccc cccccccccccc c cc cccccccccc ccc cccccccc  cc cc ccccc  c ccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGYHLMSFPQ APHGVVFLHVTY P QE NFTTAPAICH GKA FPREGVFV  GT WF TQRNF  P II         A            V S  R          E   Y        FN  S  I     FS Q  

SARS-CoV_A031   ccccccccc cccccccccccc c cc cccccccccc ccc cccccccc  cc cc ccccc  c ccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGYHLMSFPQ APHGVVFLHVTY P QE NFTTAPAICH GKA FPREGVFV  GT WF TQRNF  P II         A            V S  R          E   Y        F   S  I     FS Q                                                      S                 

SARS-CoV_A022   ccccccccc cccccccccccc c cc cccccccccc ccc cccccccc  cc cc ccccc  c ccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGYHLMSFPQ APHGVVFLHVTY P QE NFTTAPAICH GKA FPREGVFV  GT WF TQRNF  P II         A            V S  R          E   Y        F   S  I     FS Q                                                      S                 

WIV16           ccccccccc cccccccccccc c cc cccccccccc ccc cccccccc  cc cc ccccc  c ccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGYHLMSFPQ APHGVVFLHVTY P QE NFTTAPAICH GKA FPREGVFV  GT WF TQRNF  P II         A            V S  R          E   Y        FN  S  I     FS Q  

WIV1            ccccccccc cccccccccccc c cc cccccccccc ccc cccccccc  cc cc ccccc  c ccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGYHLMSFPQ APHGVVFLHVTY P QE NFTTAPAICH GKA FPREGVFV  GT WF TQRNF  P II         A            V S  R          E   Y        FN  S  I     FS Q  

SARSr-CoV_ZXC21 ccccccccc cccccccccccc c cc cccccccccc ccc cccccccc  cc cc ccccc  c ccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGYHLMSFPQ APHGVVFLHVTY P QE NFTTAPAICH GKA FPREGVFV  GT WF TQRNF  P II                      I S             E             N     V     Y  Q           S                 K              H        S   H         E    

SARSr-CoV_ZC45  ccccccccc cccccccccccc c cc cccccccccc ccc cccccccc  cc cc ccccc  c ccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGYHLMSFPQ APHGVVFLHVTY P QE NFTTAPAICH GKA FPREGVFV  GT WF TQRNF  P II                      I S             E             N     V     Y              S                 K              H        S   H         E K  

SARSr-CoV_Rp3   ccccccccc cccccccccccc c cc cccccccccc ccc cccccccc  cc cc ccccc  c ccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGYHLMSFPQ APHGVVFLHVTY P QE NFTTAPAICH GKA FPREGVFV  GT WF TQRNF  P II         A            V S  R          E   Y         N  S  I     YS Q                                                     S                  

SARSr-CoV_Rs672 ccccccccc cccccccccccc c cc cccccccccc ccc cccccccc  cc cc ccccc  c ccIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIGYHLMSFPQ APHGVVFLHVTY P QE NFTTAPAICH GKA FPREGVFV  GT WF TQRNF  P II         A            V S             E   Y         N  S  I     YS Q                             K                       S                  

consensus>50 GYHLMSFPQaAPHGVVFLHVTY!PsQErNFTTAPAICH#GKAyFPREGVFVfnGTsWF!TQRNF%sPqII




 1120      1130      1140      1150      1160      1170      1180         X         X         X         X         X         X         X     
SARS-CoV-2      ccccccc c ccccccc cccccccccccccccccccccccccccccc cccccccccccccccc ccccEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEETTDNTFV G CDVVIGI NNTVYDPLQPELDSFKEELDKYFKNHTSPD DLGDISGINASVVNIQ EIDR       S N       V                              V                K    

SARSr-CoV_RaTG13 ccccccc c ccccccc cccccccccccccccccccccccccccccc cccccccccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTTDNTFV G CDVVIGI NNTVYDPLQPELDSFKEELDKYFKNHTSPD DLGDISGINASVVNIQ EIDR       S         V                              V                K             S                                                            

SARS-CoV_Urbani ccccccc c ccccccc cccccccccccccccccccccccccccccc cccccccccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTTDNTFV G CDVVIGI NNTVYDPLQPELDSFKEELDKYFKNHTSPD DLGDISGINASVVNIQ EIDR       S N       I                              V                K    

SARS-CoV_CUHK-W1 ccccccc c ccccccc cccccccccccccccccccccccccccccc cccccccccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTTDNTFV G CDVVIGI NNTVYDPLQPELDSFKEELDKYFKNHTSPD DLGDISGINASVVNIQ EIDR       S N       I                              V                K    

SARS-CoV_GZ02   ccccccc c ccccccc cccccccccccccccccccccccccccccc cccccccccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTTDNTFV G CDVVIGI NNTVYDPLQPELDSFKEELDKYFKNHTSPD DLGDISGINASVVNIQ EIDR       S N       I                              V                                                                                      E    

SARS-CoV_A031   ccccccc c ccccccc cccccccccccccccccccccccccccccc cccccccccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTTDNTFV G CDVVIGI NNTVYDPLQPELDSFKEELDKYFKNHTSPD DLGDISGINASVVNIQ EIDR       S N       I                              V                                                                                      E    

SARS-CoV_A022   ccccccc c ccccccc cccccccccccccccccccccccccccccc cccccccccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTTDNTFV G CDVVIGI NNTVYDPLQPELDSFKEELDKYFKNHTSPD DLGDISGINASVVNIQ EIDR       S N       I                              V                                                                                      E    

WIV16           ccccccc c ccccccc cccccccccccccccccccccccccccccc cccccccccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTTDNTFV G CDVVIGI NNTVYDPLQPELDSFKEELDKYFKNHTSPD DLGDISGINASVVNIQ EIDR       S         I                              V                K             S                                                            

WIV1            ccccccc c ccccccc cccccccccccccccccccccccccccccc cccccccccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTTDNTFV G CDVVIGI NNTVYDPLQPELDSFKEELDKYFKNHTSPD DLGDISGINASVVNIQ EIDR       S         I                              V                K             S                                                            

SARSr-CoV_ZXC21 ccccccc c ccccccc cccccccccccccccccccccccccccccc cccccccccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTTDNTFV G CDVVIGI NNTVYDPLQPELDSFKEELDKYFKNHTSPD DLGDISGINASVVNIQ EIDR       S N       I                              I                K    

SARSr-CoV_ZC45  ccccccc c ccccccc cccccccccccccccccccccccccccccc cccccccccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTTDNTFV G CDVVIGI NNTVYDPLQPELDSFKEELDKYFKNHTSPD DLGDISGINASVVNIQ EIDR       S N       I                              I                K    

SARSr-CoV_Rp3   ccccccc c ccccccc cccccccccccccccccccccccccccccc cccccccccccccccc ccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTTDNTFV G CDVVIGI NNTVYDPLQPELDSFKEELDKYFKNHTSPD DLGDISGINASVVNIQ EIDR                 I                              V                K           A S                                                            

SARSr-CoV_Rs672 ccccccc c ccccccc cccccccccccccccccccccccccccccc cccccccccccccccc ccccIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIITTDNTFV G CDVVIGI NNTVYDPLQPELDSFKEELDKYFKNHTSPD DLGDISGINASVVNIQ EIDR         N       I                              V                K           A                                                              

consensus>50 TTDNTFVsGnCDVVIGI!NNTVYDPLQPELDSFKEELDKYFKNHTSPD!DLGDISGINASVVNIQkEIDR


 1190      1200      1210      1220      1230      1240      1250         X         X         X         X         X         X         X     
SARS-CoV-2      ccccc cccccccccccccccc ccccccc ccccccccccc c cc ccccccccccccc cccc cccEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEELNEVA NLNESLIDLQELGKYE YIKWPWY WLGFIAGLIAI M TI LCCMTSCCSCLKG CSCG CCK     K                Q       I           V V  M                  S                                                                C        

SARSr-CoV_RaTG13 ccccc cccccccccccccccc ccccccc ccccccccccc c cc ccccccccccccc cccc cccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLNEVA NLNESLIDLQELGKYE YIKWPWY WLGFIAGLIAI M TI LCCMTSCCSCLKG CSCG CCK     K                Q       I           I V  M                  S                                                                C        

SARS-CoV_Urbani ccccc cccccccccccccccc ccccccc ccccccccccc c cc ccccccccccccc cccc cccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLNEVA NLNESLIDLQELGKYE YIKWPWY WLGFIAGLIAI M TI LCCMTSCCSCLKG CSCG CCK     K                Q       V           V V  L             A    S   

SARS-CoV_CUHK-W1 ccccc cccccccccccccccc ccccccc ccccccccccc c cc ccccccccccccc cccc cccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLNEVA NLNESLIDLQELGKYE YIKWPWY WLGFIAGLIAI M TI LCCMTSCCSCLKG CSCG CCK     K                Q       V           V V  L             A    S   

SARS-CoV_GZ02   ccccc cccccccccccccccc ccccccc ccccccccccc c cc ccccccccccccc cccc cccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLNEVA NLNESLIDLQELGKYE YIKWPWY WLGFIAGLIAI M TI LCCMTSCCSCLKG CSCG CCK     K                Q       V           V V  L             A    S   

SARS-CoV_A031   ccccc cccccccccccccccc ccccccc ccccccccccc c cc ccccccccccccc cccc cccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLNEVA NLNESLIDLQELGKYE YIKWPWY WLGFIAGLIAI M TI LCCMTSCCSCLKG CSCG CCK     K                Q       V           V V  L             A    S   

SARS-CoV_A022   ccccc cccccccccccccccc ccccccc ccccccccccc c cc ccccccccccccc cccc cccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLNEVA NLNESLIDLQELGKYE YIKWPWY WLGFIAGLIAI M TI LCCMTSCCSCLKG CSCG CCK     K                Q       V           V V  L             A    S   

WIV16           ccccc cccccccccccccccc ccccccc ccccccccccc c cc ccccccccccccc cccc cccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLNEVA NLNESLIDLQELGKYE YIKWPWY WLGFIAGLIAI M TI LCCMTSCCSCLKG CSCG CCK     K                Q       V           V V  L             A    S   

WIV1            ccccc cccccccccccccccc ccccccc ccccccccccc c cc ccccccccccccc cccc cccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLNEVA NLNESLIDLQELGKYE YIKWPWY WLGFIAGLIAI M TI LCCMTSCCSCLKG CSCG CCK     K                Q       V           V V  L             A    S   

SARSr-CoV_ZXC21 ccccc cccccccccccccccc ccccccc ccccccccccc c cc ccccccccccccc cccc cccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLNEVA NLNESLIDLQELGKYE YIKWPWY WLGFIAGLIAI M TI LCCMTSCCSCLKG CSCG CCK                              V           V V  L                           R                H                                      C    F   

SARSr-CoV_ZC45  ccccc cccccccccccccccc ccccccc ccccccccccc c cc ccccccccccccc cccc cccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLNEVA NLNESLIDLQELGKYE YIKWPWY WLGFIAGLIAI M TI LCCMTSCCSCLKG CSCG CCK                      Q       V           V V  L                  S        R                                                       C        

SARSr-CoV_Rp3   ccccc cccccccccccccccc ccccccc ccccccccccc c cc ccccccccccccc cccc cccddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLNEVA NLNESLIDLQELGKYE YIKWPWY WLGFIAGLIAI M TI LCCMTSCCSCLKG CSCG CCK     K                Q       V           V V  L             A    S   

SARSr-CoV_Rs672 ccccc cccccccccccccccc ccccccc ccccccccccc c cc ccccccccccccc cccc cccIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIILNEVA NLNESLIDLQELGKYE YIKWPWY WLGFIAGLIAI M TI LCCMTSCCSCLKG CSCG CCK     K                Q       V           V    L             A    S                                               A                         

consensus>50 LNEVAkNLNESLIDLQELGKYEqYIKWPWY!WLGFIAGLIAI!MvTI$LCCMTSCCSCLKGaCSCGsCCK


 1260      1270                                                           X         X                                                       
SARS-CoV-2      cccccccccccccccccc                                                    EEEEEEEEEEEEEEEEEF                                                    FDEDDSEPVLKGVKLHYT                                                    
SARSr-CoV_RaTG13 cccccccccccccccccc                                                    dddddddddddddddddG                                                    FDEDDSEPVLKGVKLHYT                                                    
SARS-CoV_Urbani cccccccccccccccccc                                                    dddddddddddddddddG                                                    FDEDDSEPVLKGVKLHYT                                                    
SARS-CoV_CUHK-W1 cccccccccccccccccc                                                    dddddddddddddddddG                                                    FDEDDSEPVLKGVKLHYT                                                    
SARS-CoV_GZ02   cccccccccccccccccc                                                    dddddddddddddddddG                                                    FDEDDSEPVLKGVKLHYT                                                    
SARS-CoV_A031   cccccccccccccccccc                                                    dddddddddddddddddG                                                    FDEDDSEPVLKGVKLHYT                                                    
SARS-CoV_A022   cccccccccccccccccc                                                    dddddddddddddddddG                                                    FDEDDSEPVLKGVKLHYT                                                    
WIV16           cccccccccccccccccc                                                    dddddddddddddddddG                                                    FDEDDSEPVLKGVKLHYT                                                    
WIV1            cccccccccccccccccc                                                    dddddddddddddddddG                                                    FDEDDSEPVLKGVKLHYT                                                    
SARSr-CoV_ZXC21 cccccccccccccccccc                                                    dddddddddddddddddG                                                    FDEDDSEPVLKGVKLHYT                                                    
SARSr-CoV_ZC45  cccccccccccccccccc                                                    dddddddddddddddddG                                                    FDEDDSEPVLKGVKLHYT                                                    
SARSr-CoV_Rp3   cccccccccccccccccc                                                    dddddddddddddddddG                                                    FDEDDSEPVLKGVKLHYT                                                    
SARSr-CoV_Rs672 cccccccccccccccccc                                                    IIIIIIIIIIIIIIIIIH                                                    FDEDDSEPVLKGVKLHYT                                                    
consensus>50 FDEDDSEPVLKGVKLHYT


 


