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Supplementary Figure 1. Evolutionary divergence analysis of available spike glycoproteins of 9 
different strains of SARS-CoV-2; results are represented in a phylogenetic tree. 10 
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Supplementary Figure 2. Ramachandran plot analysis for the tertiary structure of the SARS-CoV-2 14 
SGP. 15 
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Supplementary Figure 3. Population coverage based on MHC restriction data for (A) Central Africa, 19 
(B) Central America, (C) East Africa, (D) East Asia - using the Immune Epitope Database analysis 20 
resource. 21 
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Supplementary Figure 4. Population coverage based on MHC restriction data for (E) Europe, (F) 23 
North Africa, (G) North America, (H) Northeast Asia - using the Immune Epitope Database analysis 24 
resource. 25 
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Supplementary Figure 5. Population coverage based on MHC restriction data for (I) Oceania, (J) 28 
South Africa, (K) South America, (L) South Asia - using the Immune Epitope Database analysis 29 
resource. 30 
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 33 

Supplementary Figure 6. Population coverage based on MHC restriction data for (M) Southeast Asia, 34 
(N) Southwest Asia, (O) West Africa, (P) West Indies - using the Immune Epitope Database analysis 35 
resource. 36 
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Supplementary Figure 7. 2D representation of the interaction between epitope WTAGAAAYY and 38 
HLA-B*15:25 allele. 39 

  40 
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Supplementary Figure 8. 2D representation of the interaction between epitope GAAAYYVGY and 42 
HLA-B*15:25 allele. 43 
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Supplementary Figure 9. Combined B-cell linear epitope prediction using (A) Bepipred linear 46 
epitope prediction, (B) Chou & Fasman beta-turn prediction, (C) Emini surface accessibility 47 
prediction methods. 48 

49 
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 50 

Supplementary Figure 10. Combined B-cell linear epitope prediction using (D) Karplus & 51 
Schulz flexibility prediction, (E) Kolaskar & Tongaonkar antigenicity, (F) Parker 52 
hydrophilicity prediction methods. 53 

  54 
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2.2 Supplementary Tables 55 

TABLE S1 Antigenicity prediction of selected epitopes using VaxiJen 2.0 server 56 

Epitopes Antigen Prediction 

LTDEMIAQY Probable NON-ANTIGEN 

WTAGAAAYY Probable ANTIGEN 

TSNQVAVLY Probable ANTIGEN 

CVADYSVLY Probable NON-ANTIGEN 

KTSVDCTMY Probable ANTIGEN 

STECSNLLL Probable ANTIGEN 

GAEHVNNSY Probable ANTIGEN 

NIDGYFKIY Probable NON-ANTIGEN 

YSSANNCTF Probable NON-ANTIGEN 

WMESEFRVY Probable NON-ANTIGEN 

SANNCTFEY Probable NON-ANTIGEN 

VASQSIIAY Probable NON-ANTIGEN 

NSFTRGVYY Probable NON-ANTIGEN 

CNDPFLGVY Probable ANTIGEN 

FTNVYADSF Probable NON-ANTIGEN 

GAAAYYVGY Probable ANTIGEN 

RISNCVADY Probable NON-ANTIGEN 

ERDISTEIY Probable NON-ANTIGEN 

ITDAVDCAL Probable ANTIGEN 

RVDFCGKGY Probable NON-ANTIGEN 

NATRFASVY Probable NON-ANTIGEN 

MTSCCSCLK Probable ANTIGEN 

STQDLFLPF Probable ANTIGEN 

57 

58 
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TABLE S2 MHC-NP probability score for the selected epitopes 59 

Epitopes Alleles Length Probability score 

GAAAYYVGY 

HLA-B*44:03 9 0.7289 

HLA-B*53:01 9 0.2176 

HLA-B*35:01 9 0.0634 

HLA-B*57:01 9 0.0549 

HLA-A*02:01 9 0.0005 

HLA-B*07:02 9 0.0003 

STQDLFLPF 

HLA-B*44:03 9 0.8754 

HLA-B*53:01 9 0.2737 

HLA-B*57:01 9 0.0423 

HLA-B*35:01 9 0.0395 

HLA-B*07:02 9 0.0122 

HLA-A*02:01 9 0.0019 

WTAGAAAYY 

HLA-B*44:03 9 0.8185 

HLA-B*53:01 9 0.5287 

HLA-B*57:01 9 0.0527 

HLA-B*35:01 9 0.0374 

HLA-B*07:02 9 0.0001 

HLA-A*02:01 9 0 

 60 



1 10 20 30 40 50X  X  X  X  X  X   
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tr|D2E1E7|D2E1E7_CVHSA   B                  B              KG  KdddG B KddG      B   I                  C              TS  RGVYY D IFRS      Q MF ..FLL.FLTLTSGSDLDR TTFDDVQAPNYTQH  SM     P E    DTLYLT D

tr|D2E1D2|D2E1D2_CVHSA   B                  B              KG  KdddG B KddG      B   I                  C              TS  RGVYY D IFRS      Q MF ..FLL.FLTLTSGSDLDR TTFDDVQAPNYTQH  SM     P E    DTLYLT D
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tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA   B                  B              KG  KdddG B KddG      B   I                  C              SS  RGVYY D IFRS      T MF VFLISYTTFLIPYTATTT ..FKGPTTENKLNI  GS     P D    NVSVLV G

tr|R9QTA0|R9QTA0_CVHSA   B                  B              KG  KdddG B KddG      B   M                  C              SS  RGVYY D IFRS      Q .. ILL...LLFLSSAKAQEG GVISNKPQRTFDQY  TF     N D    DVLHLT D

tr|A0A0K1Z074|A0A0K1Z074_CVHSA   B                  B              KG  KdddG B KddG      B   I                  C              SS  RGVYY D IFRS      Q MK LIF...AFLVTLVKAQEG GVINLRTQPKLSQV  SR     N D    DVLHLT D
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sp|Q3I5J5|SPIKE_BCRP3   B                  B              KG  KdddG B KddG      B   I                  C              SS  RGVYY D IFRS      Q MK LIL...AFLASLAKAQEG GIISRKPQPKMAQV  SR     N D    NVLHLT D

sp|Q0Q475|SPIKE_BC279   B                  B              KG  KdddG B KddG      B   V                  C              SS  RGVYY D IFRS      Q MK LIF...ALLFSLAKAQEG GIISRKPQPKMEKV  SR     N D    DVLHLT D

tr|Q0QDX9|Q0QDX9_CVHSA   B                  B              KG  KdddG B KddG      B   V                  C              SS  RGVYY D IFRS      Q MK LIF...ALLFSLAKAQEG GIISRKPQPKMEKV  SR     N D    DVLHLT D
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tr|H0UY28|H0UY28_CAVPO   B                  B              KG  KdddG B KddG      B ............................................................
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tr|D2E1D2|D2E1D2_CVHSA  KG B KddG B             B B KG B  KddG   KddddddddddddG  B  FL F SNVT F             F N VI F  GIYF   EKSNVVRGWVFGST  N L  P Y    G HTINH.......T G P  P KD    AAT              MN K

tr|A0A166ZL64|A0A166ZL64_9NIDO  KG B KddG B             B B KG B  KddG   KddddddddddddG  B  FL F TTLT Y             Y S VL F  GVYF   DKSNVVRGWIFGTT  N R  R N    W NSWNQ.......A S P  P GH    STI              LD T
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sp|Q3I5J5|SPIKE_BCRP3 KdddddddG B B B KG B  B  B   B               KG  B KddG     TQSAVIVNN T I I VC F  C  P   V               VY  A NCTY              S H I R  N NL KE MYT SR..GA....QQSSW  QS F    DRVEK

sp|Q0Q475|SPIKE_BC279 KdddddddG B B B KG B  B  B   B               KG  B KddG     TQSAIIVNN T I I VC F  C  P   V               VY  A NCTY              S H I R  N NL KE MYT SK..GT....QQSSW  QS F    DRVEK
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tr|A0A2I4AL96|A0A2I4AL96_9TELE KdddddddG B B B KG B  B  B   B               KG  B KddG     ............................................................

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU KdddddddG B B B KG B  B  B   B               KG  B KddG     ............................................................
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tr|D2E1D2|D2E1D2_CVHSA    B         B  KddddddG  KG  KG       B        B     B KG     L         F  LREFVFKN  GF  VY       V        P     L PI  AFS DVSEK.SGN KH        KD  LY  KGYQPID VR....DL SGFNT K  FK

tr|A0A166ZL64|A0A166ZL64_9NIDO    B         B  KddddddG  KG  KG       B        B     B KG     L         F  LREFVFKN  GF  IY       L        P     L PL  DLP SFED.VDGG KH        SD  LH  GAYQPYD AIGATAAL AQFLP K  WK

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA    B         B  KddddddG  KG  KG       B        B     B KG     L         F  LREFVFKN  GF  IY       L        P     L PL  DLP SFAE.VDGG KH        SD  LH  GAYQPYD AIGATAAL AQFLP K  WK

tr|R9QTA0|R9QTA0_CVHSA    B         B  KddddddG  KG  KG       B        B     B KG     L         F  LREFIFKN  GF  IY       V        P     L PV  SFQ DVSLKNNVN QH        VD  LK  SSYEPIN VS....GI SGFSV K  MS

tr|A0A0K1Z074|A0A0K1Z074_CVHSA    B         B  KddddddG  KG  KG       B        B     B KG     L         F  LREFVFKN  GF  VY       L        P     L PI  SFQ DTAPK.SGN IA        RD  FT  QDYTPVN LR....GL AGLSV K  LK

sp|Q3LZX1|SPIKE_BCHK3    B         B  KddddddG  KG  KG       B        B     B KG     L         F  LREYVFKN  GF  VY       L        P     L PI  SFQ DTTPK.TGN KD        RD  LS  QTYTAVN PR....GL TGFSV K  LK

sp|Q3I5J5|SPIKE_BCRP3    B         B  KddddddG  KG  KG       B        B     B KG     L         F  LREYVFKN  GF  VY       L        P     L PI  SFQ DTAPK.TGN KD        RD  LS  QTYTAVN PR....GL IGFSV R  LK
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Multiple Sequence Analysis
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sp|P0DTC2|SPIKE_SARS2_Spike_gl DF DEEEF    A  A          A       DEF DF A   A DF A  DEEF  DLP GINIT    L  L          S       AAY VG L   T LL Y  NGTI  A  I     RFQT LA HRSYLTPGDS SGWTAGA   Y  Y QPR F  K NE    TD 

sp|P59594|SPIKE_CVHSA         KG KdddG    B  B          B       KdG KG B   B KG B  KddG  KLP GINIT    I  A          Q       AAY VG L   T ML Y  NGTI  A  L     NFRA LT FS......PA DIWGTSA   F  Y KPT F  K DE    TD 

tr|D2E1E7|D2E1E7_CVHSA        KG KdddG    B  B          B       KdG KG B   B KG B  KddG  KLP GINIT    I  A          Q       AAY VG L   T ML Y  NGTI  A  L     NFRA LT FS......PA DIWGTSA   F  Y KPT F  K DE    TD 

tr|D2E1D2|D2E1D2_CVHSA        KG KdddG    B  B          B       KdG KG B   B KG B  KddG  KLP GINIT    I  A          Q       AAY VG L   T ML Y  NGTI  A  L     NFRA LT FS......PA DIWGTSA   F  Y KPT F  K DE    TD 

tr|A0A166ZL64|A0A166ZL64_9NIDO KG KdddG    B  B          B       KdG KG B   B KG B  KddG  KLP GLNIT    V  L          Q       AAY VG L   T ML F  NGTM  A  L     NYKV TT KP......TN ....AFQ   I  N KHT M  S NE    SN 

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA KG KdddG    B  B          B       KdG KG B   B KG B  KddG  KLP GLNIT    V  L          Q       AAY VG L   T ML F  NGTM  A  L     NYKV TT KP......TN ....AFQ   I  N KHT M  S NE    SN 

tr|R9QTA0|R9QTA0_CVHSA        KG KdddG    B  B          B       KdG KG B   B KG B  KddG  KLP GINIT    V  M          Q       AAY VG L   T ML F  NGTI  A  L     GMRV MT FS......NT ANFLTEN   Y  Y KPR F  Q NT    VN 

tr|A0A0K1Z074|A0A0K1Z074_CVHSA KG KdddG    B  B          B       KdG KG B   B KG B  KddG  KLP GINIT    V  M          T       AAY VG L   T ML F  NGTI  A  F     SFRV MA FS......KT SNYVPES   Y  N KQS F  S NQ    TD 

sp|Q3LZX1|SPIKE_BCHK3         KG KdddG    B  B          B       KdG KG B   B KG B  KddG  KLP GINIT    V  M          T       AAY VG L   T ML F  NGTI  A  F     SYRV MA FS......QT SNFLPES   Y  N KYS F  R NE    TD 

sp|Q3I5J5|SPIKE_BCRP3         KG KdddG    B  B          B       KdG KG B   B KG B  KddG  KLP GINIT    V  M          T       AAY VG L   T ML F  NGTI  A  F     SYRV MA FS......QT SNFLPES   Y  N KYT F  S NE    TN 

sp|Q0Q475|SPIKE_BC279         KG KdddG    B  B          B       KdG KG B   B KG B  KddG  KLP GINIT    V  M          N       AAY VG L   T ML F  NGTI  A  F     SYRV MT FS......QF SNFLPES   Y  N KYT F  S NE    TD 

tr|Q0QDX9|Q0QDX9_CVHSA        KG KdddG    B  B          B       KdG KG B   B KG B  KddG  KLP GINIT    V  M          N       AAY VG L   T ML F  NGTI  A  F     SYRV MT FS......QF SNFLPES   Y  N KYT F  S NE    TD 

tr|A0A2I4AL96|A0A2I4AL96_9TELE KG KdddG    B  B          B       KdG KG B   B KG B  KddG  K............................................................

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU KG KdddG    B  B          B       KdG KG B   B KG B  KddG  K............................................................

tr|H0UY28|H0UY28_CAVPO        KG KdddG    B  B          B       KdG KG B   B KG B  KddG  K............................................................

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA KG KdddG    B  B          B       KdG KG B   B KG B  KddG  K............................................................

tr|F6UG70|F6UG70_CALJA        JH JIIIH    C  C          C       JIH JH C   C JH C  JIIH  J............................................................

290       300       310       320       330       340         X         X         X         X         X         X        
sp|P0DTC2|SPIKE_SARS2_Spike_gl EEF   DF A DEF DEF A DEEEEEEEEEF A   DEEEEEEEF DEF  DEEEEEF VDC   PL E KCT KSF V KGIYQTSNFRV P   IVRFPNITN CPF  VFNATRF    ALD  S T   L   T E           Q TES         L   GE       A

sp|P59594|SPIKE_CVHSA         ddG   KG B KdG KdG B KdddddddddG B   KdddddddG KdG  KdddddG VDC   PL E KCS KSF I KGIYQTSNFRV P   VVRFPNITN CPF  VFNATKF    SQN  A L   V   E D           V SGD         L   GE       P

tr|D2E1E7|D2E1E7_CVHSA        ddG   KG B KdG KdG B KdddddddddG B   KdddddddG KdG  KdddddG VDC   PL E KCS KSF I KGIYQTSNFRV P   VVRFPNITN CPF  VFNATKF    SQN  A L   V   E D           V SGD         L   GE       P

tr|D2E1D2|D2E1D2_CVHSA        ddG   KG B KdG KdG B KdddddddddG B   KdddddddG KdG  KdddddG VDC   PL E KCS KSF I KGIYQTSNFRV P   VVRFPNITN CPF  VFNATKF    SQN  A L   V   E D           V SGD         L   GE       P

tr|A0A166ZL64|A0A166ZL64_9NIDO ddG   KG B KdG KdG B KdddddddddG B   KdddddddG KdG  KdddddG IDC   PL E KCT KQF V KGIYQTSNFRV P   VARFPNITN CPF  VFNATRF    SQD  A L   L   D G           Q TVD         V   DK       P

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA ddG   KG B KdG KdG B KdddddddddG B   KdddddddG KdG  KdddddG IDC   PL E KCT KQF V KGIYQTSNFRV P   VARFPNITN CPF  VFNATRF    SQD  A L   L   D G           Q TVD         V   DK       P

tr|R9QTA0|R9QTA0_CVHSA        ddG   KG B KdG KdG B KdddddddddG B   KdddddddG KdG  KdddddG VDC   PL E KCT KNF I KGIYQTSNFRV P   VVRFPNITN CPF  VFNATRF    SQD  S L   L   N T           S TQE         R   DK       P

tr|A0A0K1Z074|A0A0K1Z074_CVHSA ddG   KG B KdG KdG B KdddddddddG B   KdddddddG KdG  KdddddG VDC   PL E KCT KSF V KGIYQTSNFRV P   VVRFPNITN CPF  VFNATRF    SQN  A L   T   N S           A VTE         L   DK       P

sp|Q3LZX1|SPIKE_BCHK3         ddG   KG B KdG KdG B KdddddddddG B   KdddddddG KdG  KdddddG VDC   PL E KCT KNF V KGIYQTSNFRV P   VIRFPNITN CPF  VFNATRF    SQN  A L   I   N D           S TQE         R   DK       P

sp|Q3I5J5|SPIKE_BCRP3         ddG   KG B KdG KdG B KdddddddddG B   KdddddddG KdG  KdddddG IDC   PL E KCT KNF V KGIYQTSNFRV P   VIRFPNITN CPF  VFNATRF    AQN  A L   I   N S           S TQE         R   DK       P

sp|Q0Q475|SPIKE_BC279         ddG   KG B KdG KdG B KdddddddddG B   KdddddddG KdG  KdddddG VDC   PL E KCT KNF V KGIYQTSNFRV P   VVRFPNITN CPF  VFNASRF    SQN  A L   I   N S           T TQE         R   DK       P

tr|Q0QDX9|Q0QDX9_CVHSA        ddG   KG B KdG KdG B KdddddddddG B   KdddddddG KdG  KdddddG VDC   PL E KCT KNF V KGIYQTSNFRV P   VVRFPNITN CPF  VFNASRF    SQN  A L   I   N S           T TQE         R   DK       P

tr|A0A2I4AL96|A0A2I4AL96_9TELE ddG   KG B KdG KdG B KdddddddddG B   KdddddddG KdG  KdddddG ............................................................

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU ddG   KG B KdG KdG B KdddddddddG B   KdddddddG KdG  KdddddG ............................................................

tr|H0UY28|H0UY28_CAVPO        ddG   KG B KdG KdG B KdddddddddG B   KdddddddG KdG  KdddddG ............................................................

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA ddG   KG B KdG KdG B KdddddddddG B   KdddddddG KdG  KdddddG ............................................................

tr|F6UG70|F6UG70_CALJA        IIH   JH C JIH JIH C JIIIIIIIIIH C   JIIIIIIIH JIH  JIIIIIH ............................................................

350       360       370       380       390       400         X         X         X         X         X         X        
sp|P0DTC2|SPIKE_SARS2_Spike_gl DEEEF A DEF DEEEEEF DEF  DEEF DEEEF DEF DEEEEEEEEEEEEEF  DEESVYAW R RIS CVADYSV YNS  FSTF CYGVS TKL DLCFTNVYADSFVIR  EVR     N K   N       L   AS    K     P   N               GD   

sp|P59594|SPIKE_CVHSA         KdddG B KdG KdddddG KdG  KddG KdddG KdG KdddddddddddddG  KddSVYAW R KIS CVADYSV YNS  FSTF CYGVS TKL DLCFSNVYADSFVVK  DVR     E K   N       L   TF    K     A   N               GD   

tr|D2E1E7|D2E1E7_CVHSA        KdddG B KdG KdddddG KdG  KddG KdddG KdG KdddddddddddddG  KddSVYAW R KIS CVADYSV YNS  FSTF CYGVS TKL DLCFSNVYADSFVVK  DVR     E K   N       L   TF    K     A   N               GD   

tr|D2E1D2|D2E1D2_CVHSA        KdddG B KdG KdddddG KdG  KddG KdddG KdG KdddddddddddddG  KddSVYAW R KIS CVADYSV YNS  FSTF CYGVS TKL DLCFSNVYADSFVVK  DVR     E K   N       L   TF    K     A   N               GD   

tr|A0A166ZL64|A0A166ZL64_9NIDO KdddG B KdG KdddddG KdG  KddG KdddG KdG KdddddddddddddG  KddSVYAW R KIS CVADYTV YNS  FSTF CYGVS SKL DLCFTSVYADTFLIR  EVR     E T   D       F   TS    N     P   I               FS   

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA KdddG B KdG KdddddG KdG  KddG KdddG KdG KdddddddddddddG  KddSVYAW R KIS CVADYTV YNS  FSTF CYGVS SKL DLCFTSVYADTFLIR  EVR     E T   D       F   TS    N     P   I               FS   

tr|R9QTA0|R9QTA0_CVHSA        KdddG B KdG KdddddG KdG  KddG KdddG KdG KdddddddddddddG  KddSVYAW R KIS CVADYTV YNS  FSTF CYGVS SKL DLCFTSVYADTFLIR  EVR     E T   D       L   TS    K     P   I               SS   

tr|A0A0K1Z074|A0A0K1Z074_CVHSA KdddG B KdG KdddddG KdG  KddG KdddG KdG KdddddddddddddG  KddSVYAW R KIS CVADYTV YNS  FSTF CYGVS SKL DLCFTSVYADTFLIR  EVR     E T   D       F   TS    N     P   I               FS   

sp|Q3LZX1|SPIKE_BCHK3         KdddG B KdG KdddddG KdG  KddG KdddG KdG KdddddddddddddG  KddNVYAW R KIS CVADYTV YNS  FSTF CYGVS SKL DLCFTSVYADTFLIR  EVR     E T   D       L   TS    K     P   I               SS   

sp|Q3I5J5|SPIKE_BCRP3         KdddG B KdG KdddddG KdG  KddG KdddG KdG KdddddddddddddG  KddNVYAW R KIS CVADYTV YNS  FSTF CYGVS SKL DLCFTSVYADTFLIR  EVR     E T   D       L   TS    K     P   I               SS   

sp|Q0Q475|SPIKE_BC279         KdddG B KdG KdddddG KdG  KddG KdddG KdG KdddddddddddddG  KddNVYAW R KIS CVADYTV YNS  FSTF CYGVS SKL DLCFTSVYADTFLIR  EVR     E T   D       L   TS    K     P   I               SS   

tr|Q0QDX9|Q0QDX9_CVHSA        KdddG B KdG KdddddG KdG  KddG KdddG KdG KdddddddddddddG  KddNVYAW R KIS CVADYTV YNS  FSTF CYGVS SKL DLCFTSVYADTFLIR  EVR     E T   D       L   TS    K     P   I               SS   

tr|A0A2I4AL96|A0A2I4AL96_9TELE KdddG B KdG KdddddG KdG  KddG KdddG KdG KdddddddddddddG  Kdd............................................................

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU KdddG B KdG KdddddG KdG  KddG KdddG KdG KdddddddddddddG  Kdd............................................................

tr|H0UY28|H0UY28_CAVPO        KdddG B KdG KdddddG KdG  KddG KdddG KdG KdddddddddddddG  Kdd............................................................

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA KdddG B KdG KdddddG KdG  KddG KdddG KdG KdddddddddddddG  Kdd............................................................

tr|F6UG70|F6UG70_CALJA        JIIIH C JIH JIIIIIH JIH  JIIH JIIIH JIH JIIIIIIIIIIIIIH  JII............................................................

410       420       430       440       450       460         X         X         X         X         X         X        
sp|P0DTC2|SPIKE_SARS2_Spike_gl EEEEF DF DEEEEEEEEEEF DEEEEEEF   A       DF DF  A   DEEEEEEEQIAPG TG IADYNYKLPDDF GCVIAWNS   D       NY YR  R   LKPFERDI     Q  K            T        NNL SKVGGNY  L  LF KSN        

sp|P59594|SPIKE_CVHSA         ddddG KG KddddddddddG KddddddG   B       KG KG  B   KdddddddQIAPG TG IADYNYKLPDDF GCVLAWNT   D       NY YR  R   LRPFERDI     Q  V            M        RNI ATSTGNY  K  YL HGK        

tr|D2E1E7|D2E1E7_CVHSA        ddddG KG KddddddddddG KddddddG   B       KG KG  B   KdddddddQIAPG TG IADYNYKLPDDF GCVLAWNT   D       NY YR  R   LRPFERDI     Q  V            M        RNI ATSTGNY  K  YL HGK        

tr|D2E1D2|D2E1D2_CVHSA        ddddG KG KddddddddddG KddddddG   B       KG KG  B   KdddddddQIAPG TG IADYNYKLPDDF GCVLAWNT   D       NY YR  R   LRPFERDI     Q  V            M        RNI ATSTGNY  K  YL HGK        

tr|A0A166ZL64|A0A166ZL64_9NIDO ddddG KG KddddddddddG KddddddG   B       KG KG  B   KdddddddQVAPG TG IADYNYKLPDDF GCVIAWNT   D       SY YR  R   LKPFERDL     Q  V            I        AKQ VG.....  F  SH SSK        

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA ddddG KG KddddddddddG KddddddG   B       KG KG  B   KdddddddQVAPG TG IADYNYKLPDDF GCVIAWNT   D       SY YR  R   LKPFERDL     Q  V            I        AKQ VG.....  F  SH SSK        

tr|R9QTA0|R9QTA0_CVHSA        ddddG KG KddddddddddG KddddddG   B       KG KG  B   KdddddddQVAPG TG IADYNYKLPDDF GCVIAWNT   D       QY YR  R   LKPFERDL     E  V            T        ANQ QG.....  Y  SS KEK        

tr|A0A0K1Z074|A0A0K1Z074_CVHSA ddddG KG KddddddddddG KddddddG   B       KG KG  B   KdddddddQVAPG TG IADYNYKLPDDF GCVIAWNT   D       SY YR  R   LKPFERDL     Q  V            T        AKY VG.....  F  SH SSK        

sp|Q3LZX1|SPIKE_BCHK3         ddddG KG KddddddddddG KddddddG   B       KG KG  B   KdddddddQVAPG TG IADYNYKLPDDF GCVIAWNT   D       NY YR  R   LKPFERDL     E  V            T        AKH TG.....  Y  SH KTK        

sp|Q3I5J5|SPIKE_BCRP3         ddddG KG KddddddddddG KddddddG   B       KG KG  B   KdddddddQVAPG TG IADYNYKLPDDF GCVIAWNT   D       QY YR  R   LKPFERDL     E  V            T        AKQ QG.....  Y  SH KTK        

sp|Q0Q475|SPIKE_BC279         ddddG KG KddddddddddG KddddddG   B       KG KG  B   KdddddddQVAPG TG IADYNYKLPDDF GCVIAWNT   D       QY YR  R   LKPFERDL     E  V            T        AQQ QG.....  Y  SY KEK        

tr|Q0QDX9|Q0QDX9_CVHSA        ddddG KG KddddddddddG KddddddG   B       KG KG  B   KdddddddQVAPG TG IADYNYKLPDDF GCVIAWNT   D       QY YR  R   LKPFERDL     E  V            T        AQQ QG.....  Y  SY KEK        

tr|A0A2I4AL96|A0A2I4AL96_9TELE ddddG KG KddddddddddG KddddddG   B       KG KG  B   Kddddddd............................................................

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU ddddG KG KddddddddddG KddddddG   B       KG KG  B   Kddddddd............................................................

tr|H0UY28|H0UY28_CAVPO        ddddG KG KddddddddddG KddddddG   B       KG KG  B   Kddddddd............................................................

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA ddddG KG KddddddddddG KddddddG   B       KG KG  B   Kddddddd............................................................

tr|F6UG70|F6UG70_CALJA        IIIIH JH JIIIIIIIIIIH JIIIIIIH   C       JH JH  C   JIIIIIII............................................................



470       480       490       500       510       520         X         X         X         X         X         X        
sp|P0DTC2|SPIKE_SARS2_Spike_gl EF                A    DF A A  A DF DF  DEEEEEEEEF DEEEEEEEFST                N    LQ Y F  T GV YQ  RVVVLSFELL APATVCGPK  EIYQAGSTPCNGVEGF CYFP  S G QP N  G  PY          H         

sp|P59594|SPIKE_CVHSA         dG                B    KG B B  B KG KG  KddddddddG KdddddddGSN                N    LN Y F  T GI YQ  RVVVLSFELL APATVCGPK  VPFSPDGKPCTPP.AL CYWP  D G YT T  G  PY          N         

tr|D2E1E7|D2E1E7_CVHSA        dG                B    KG B B  B KG KG  KddddddddG KdddddddGSN                N    LN Y F  T GI YQ  RVVVLSFELL APATVCGPK  VPFSPDGKPCTPP.AL CYWP  D G YT T  G  PY          N         

tr|D2E1D2|D2E1D2_CVHSA        dG                B    KG B B  B KG KG  KddddddddG KdddddddGSN                N    LN Y F  T GI YQ  RVVVLSFELL APATVCGPK  VPFSPDGKPCTPP.AL CYWP  D G YT T  G  PY          N         

tr|A0A166ZL64|A0A166ZL64_9NIDO dG                B    KG B B  B KG KG  KddddddddG KdddddddGSS                N    LS Y F  N PL YQ  RVVVLSFELL APATVCGPK  E..............E GVLT  T D NQ V  E  AT          N         

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA dG                B    KG B B  B KG KG  KddddddddG KdddddddGSS                N    LS Y F  N PL YQ  RVVVLSFELL APATVCGPK  E..............E GVLT  T D NQ V  E  AT          N         

tr|R9QTA0|R9QTA0_CVHSA        dG                B    KG B B  B KG KG  KddddddddG KdddddddGSS                N    LS Y F  S PL YQ  RVVVLSFELL APATVCGPK  D..............E GVYT  T D YP V  D  AT          N         

tr|A0A0K1Z074|A0A0K1Z074_CVHSA dG                B    KG B B  B KG KG  KddddddddG KdddddddGSS                N    LS Y F  N PL YQ  RVVVLSFELL APATVCGPK  E..............E GART  T D NQ V  E  AT          N         

sp|Q3LZX1|SPIKE_BCHK3         dG                B    KG B B  B KG KG  KddddddddG KdddddddGSS                N    LS Y F  N PV YQ  RVVVLSFELL APATVCGPK  DD.............G GVYT  T D NP V  A  AT          N         

sp|Q3I5J5|SPIKE_BCRP3         dG                B    KG B B  B KG KG  KddddddddG KdddddddGSS                N    LS Y F  S PV YQ  RVVVLSFELL APATVCGPK  D..............E GVRT  T D YP V  A  AT          N         

sp|Q0Q475|SPIKE_BC279         dG                B    KG B B  B KG KG  KddddddddG KdddddddGSS                N    LS Y F  S PV YQ  RVVVLSFELL APATVCGPK  D..............E GVYT  T D YP I  E  AT          N         

tr|Q0QDX9|Q0QDX9_CVHSA        dG                B    KG B B  B KG KG  KddddddddG KdddddddGSS                N    LS Y F  S PV YQ  RVVVLSFELL APATVCGPK  D..............E GVYT  T D YP I  E  AT          N         

tr|A0A2I4AL96|A0A2I4AL96_9TELE dG                B    KG B B  B KG KG  KddddddddG KdddddddG............................................................

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU dG                B    KG B B  B KG KG  KddddddddG KdddddddG............................................................

tr|H0UY28|H0UY28_CAVPO        dG                B    KG B B  B KG KG  KddddddddG KdddddddG............................................................

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA dG                B    KG B B  B KG KG  KddddddddG KdddddddG............................................................

tr|F6UG70|F6UG70_CALJA        IH                C    JH C C  C JH JH  JIIIIIIIIH JIIIIIIIH............................................................

530       540       550       560       570       580         X         X         X         X         X         X        
sp|P0DTC2|SPIKE_SARS2_Spike_gl  DF DEEF DEEEEEEF  DEEEEF DEF A  DEEEEEF  A DF DEEF A  DEEEE ST LVKN CVNFNFNG  GTGVLT SNK F  FQQFGRD  D TD VRDP T  ILDITK  N    K        LT      E   K LP       IA T  A    Q LE     

sp|P59594|SPIKE_CVHSA          KG KddG KddddddG  KddddG KdG B  KdddddG  B KG KddG B  Kdddd ST LIKN CVNFNFNG  GTGVLT SSK F  FQQFGRD  D TD VRDP T  ILDISL  D    Q        LT      P   R QP       VS F  S    K SE     

tr|D2E1E7|D2E1E7_CVHSA         KG KddG KddddddG  KddddG KdG B  KdddddG  B KG KddG B  Kdddd ST LIKN CVNFNFNG  GTGVLT SSK F  FQQFGRD  D TD VRDP T  ILDISL  D    Q        LT      P   R QP       VS F  S    K SE     

tr|D2E1D2|D2E1D2_CVHSA         KG KddG KddddddG  KddddG KdG B  KdddddG  B KG KddG B  Kdddd ST LIKN CVNFNFNG  GTGVLT SSK F  FQQFGRD  D TD VRDP T  ILDISL  D    Q        LT      P   R QP       VS F  S    K SE     

tr|A0A166ZL64|A0A166ZL64_9NIDO  KG KddG KddddddG  KddddG KdG B  KdddddG  B KG KddG B  Kdddd ST LVKN CVNFNFNG  GTGVLT SSK F  FQQFGRD  D TD VRDP T  ILDISL  P    Q        LK      D   T QS       AS F  S    Q LQ     

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA  KG KddG KddddddG  KddddG KdG B  KdddddG  B KG KddG B  Kdddd ST LVKN CVNFNFNG  GTGVLT SSK F  FQQFGRD  D TD VRDP T  ILDISL  P    Q        LK      D   T QS       AS F  S    Q LQ     

tr|R9QTA0|R9QTA0_CVHSA         KG KddG KddddddG  KddddG KdG B  KdddddG  B KG KddG B  Kdddd ST LVKN CVNFNFNG  GTGVLT SSK F  FQQFGRD  D TD VRDP T  ILDISL  T    Q        LK      A   K QS       AS F  S    Q LE     

tr|A0A0K1Z074|A0A0K1Z074_CVHSA  KG KddG KddddddG  KddddG KdG B  KdddddG  B KG KddG B  Kdddd ST LVKN CVNFNFNG  GTGVLT SSK F  FQQFGRD  D TD VRDP T  ILDISL  S    Q        FK      D   T QS       AS F  S    K LQ     

sp|Q3LZX1|SPIKE_BCHK3          KG KddG KddddddG  KddddG KdG B  KdddddG  B KG KddG B  Kdddd ST LVKN CVNFNFNG  GTGVLT SSK F  FQQFGRD  D TD VRDP T  ILDISL  E    Q        LK      S   R QS       TS F  S    Q LE     

sp|Q3I5J5|SPIKE_BCRP3          KG KddG KddddddG  KddddG KdG B  KdddddG  B KG KddG B  Kdddd ST LVKN CVNFNFNG  GTGVLT SSK F  FQQFGRD  D TD VRDP T  ILDISL  Q    Q        LK      E   R QS       TS F  S    Q LE     

sp|Q0Q475|SPIKE_BC279          KG KddG KddddddG  KddddG KdG B  KdddddG  B KG KddG B  Kdddd ST LVKN CVNFNFNG  GTGVLT SSK F  FQQFGRD  D TD VRDP T  ILDISL  Q    Q        LR      T   R QS       TS F  S    Q LE     

tr|Q0QDX9|Q0QDX9_CVHSA         KG KddG KddddddG  KddddG KdG B  KdddddG  B KG KddG B  Kdddd ST LVKN CVNFNFNG  GTGVLT SSK F  FQQFGRD  D TD VRDP T  ILDISL  Q    Q        LR      T   R QS       TS F  S    Q LE     

tr|A0A2I4AL96|A0A2I4AL96_9TELE  KG KddG KddddddG  KddddG KdG B  KdddddG  B KG KddG B  Kdddd............................................................

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU  KG KddG KddddddG  KddddG KdG B  KdddddG  B KG KddG B  Kdddd............................................................

tr|H0UY28|H0UY28_CAVPO         KG KddG KddddddG  KddddG KdG B  KdddddG  B KG KddG B  Kdddd............................................................

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA  KG KddG KddddddG  KddddG KdG B  KdddddG  B KG KddG B  Kdddd............................................................

tr|F6UG70|F6UG70_CALJA         JH JIIH JIIIIIIH  JIIIIH JIH C  JIIIIIH  C JH JIIH C  JIIII............................................................

590       600       610       620       630       640         X         X         X         X         X         X        
sp|P0DTC2|SPIKE_SARS2_Spike_gl EEEEEEEEEEEEEEF DF DEEEEEEEEEEEF   A DF A   DEEEEEF  DEEF DEPCSFGGVSVITPGTN SN VAVLYQDVNCTEV   I AD L   WRVYSTG  VFQT AG               T  Q             PVA H  Q TPT       SN    R  

sp|P59594|SPIKE_CVHSA         ddddddddddddddG KG KdddddddddddG   B KG B   KdddddG  KddG KdPCSFGGVSVITPGTN SS VAVLYQDVNCTDV   I AD L   WRIYSTG  VFQT AG               A  E             STA H  Q TPA       NN    Q  

tr|D2E1E7|D2E1E7_CVHSA        ddddddddddddddG KG KdddddddddddG   B KG B   KdddddG  KddG KdPCSFGGVSVITPGTN SS VAVLYQDVNCTDV   I AD L   WRIYSTG  VFQT AG               A  E             STA H  Q TPA       NN    Q  

tr|D2E1D2|D2E1D2_CVHSA        ddddddddddddddG KG KdddddddddddG   B KG B   KdddddG  KddG KdPCSFGGVSVITPGTN SS VAVLYQDVNCTDV   I AD L   WRIYSTG  VFQT AG               A  E             STA H  Q TPA       NN    Q  

tr|A0A166ZL64|A0A166ZL64_9NIDO ddddddddddddddG KG KdddddddddddG   B KG B   KdddddG  KddG KdPCSFGGVSVITPGTN SS VAVLYQDVNCTDV   I AD L   WRVYTTG  VFQT AG               T  A             PTT H  H THS       PY    Q  

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA ddddddddddddddG KG KdddddddddddG   B KG B   KdddddG  KddG KdPCSFGGVSVITPGTN SS VAVLYQDVNCTDV   I AD L   WRVYTTG  VFQT AG               T  A             PTT H  H THS       PY    Q  

tr|R9QTA0|R9QTA0_CVHSA        ddddddddddddddG KG KdddddddddddG   B KG B   KdddddG  KddG KdPCSFGGVSVITPGTN ST VAVLYQDVNCTDV   I AD L   WRVYSTG  VFQT AG               A  E             PTA N  Q TPA       IN    Q  

tr|A0A0K1Z074|A0A0K1Z074_CVHSA ddddddddddddddG KG KdddddddddddG   B KG B   KdddddG  KddG KdPCSFGGVSVITPGTN SS VAVLYQDVNCTDV   I AD L   WRVYTSG  VFQT AG               T  A             PKT H  Q APS       PF    Q  

sp|Q3LZX1|SPIKE_BCHK3         ddddddddddddddG KG KdddddddddddG   B KG B   KdddddG  KddG KdPCSFGGVSVITPGTN SS VAVLYQDVNCTDV   I AD L   WRVYSTG  VFQT AG               A  E             PTA R  Q TPA       VN    Q  

sp|Q3I5J5|SPIKE_BCRP3         ddddddddddddddG KG KdddddddddddG   B KG B   KdddddG  KddG KdPCSFGGVSVITPGTN SS VAVLYQDVNCTDV   I AD L   WRVYSTG  VFQT AG               A  E             PAA H  Q TPA       TN    Q  

sp|Q0Q475|SPIKE_BC279         ddddddddddddddG KG KdddddddddddG   B KG B   KdddddG  KddG KdPCSFGGVSVITPGTN SS VAVLYQDVNCTDV   I AD L   WRVYSTG  VFQT AG               A  E             PTS H  Q TPA       VN    Q  

tr|Q0QDX9|Q0QDX9_CVHSA        ddddddddddddddG KG KdddddddddddG   B KG B   KdddddG  KddG KdPCSFGGVSVITPGTN SS VAVLYQDVNCTDV   I AD L   WRVYSTG  VFQT AG               A  E             PTS H  Q TPA       VN    Q  

tr|A0A2I4AL96|A0A2I4AL96_9TELE ddddddddddddddG KG KdddddddddddG   B KG B   KdddddG  KddG Kd............................................................

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU ddddddddddddddG KG KdddddddddddG   B KG B   KdddddG  KddG Kd............................................................

tr|H0UY28|H0UY28_CAVPO        ddddddddddddddG KG KdddddddddddG   B KG B   KdddddG  KddG Kd............................................................

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA ddddddddddddddG KG KdddddddddddG   B KG B   KdddddG  KddG Kd............................................................

tr|F6UG70|F6UG70_CALJA        IIIIIIIIIIIIIIH JH JIIIIIIIIIIIH   C JH C   JIIIIIH  JIIH JI............................................................

650       660       670       680       690       700         X         X         X         X         X         X        
sp|P0DTC2|SPIKE_SARS2_Spike_gl EEEEEEEF  DF DEEEEEEEEEEEF A A     DEF  A DEEEEEEEEEEEEEEEF CLIGAEHV  SY CDIPIGAGICASY T T     ARS  S SIIAYTMSLGAENSVAY         NN  E             Q Q NSPRR   VA Q                 S

sp|P59594|SPIKE_CVHSA         dddddddG  KG KdddddddddddG B B     KdG  B KdddddddddddddddG CLIGAEHV  SY CDIPIGAGICASY T S     LRS  Q SIVAYTMSLGADSSIAY         DT  E             H V ....L   TS K                 S

tr|D2E1E7|D2E1E7_CVHSA        dddddddG  KG KdddddddddddG B B     KdG  B KdddddddddddddddG CLIGAEHV  SY CDIPIGAGICASY T S     LRS  Q SIVAYTMSLGADSSIAY         DT  E             H V ....L   TS K                 S

tr|D2E1D2|D2E1D2_CVHSA        dddddddG  KG KdddddddddddG B B     KdG  B KdddddddddddddddG CLIGAEHV  SY CDIPIGAGICASY T S     LRS  Q SIVAYTMSLGADSSIAY         DT  E             H V ....L   TS K                 S

tr|A0A166ZL64|A0A166ZL64_9NIDO dddddddG  KG KdddddddddddG B B     KdG  B KdddddddddddddddG CLIGAEHV  SY CDIPIGAGICASY T S     LRS  Q SIVAYTMSLGAENSVAY         NA  Q             H A ....L   TG K                 A

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA dddddddG  KG KdddddddddddG B B     KdG  B KdddddddddddddddG CLIGAEHV  SY CDIPIGAGICASY T S     LRS  Q SIVAYTMSLGAENSVAY         NA  Q             H A ....L   TG K                 A

tr|R9QTA0|R9QTA0_CVHSA        dddddddG  KG KdddddddddddG B B     KdG  B KdddddddddddddddG CLIGAEHV  SY CDIPIGAGICASY T S     LRS  Q SIVAYTMSLGAENSIAY         NA  E             H A ....V   TG K                 A

tr|A0A0K1Z074|A0A0K1Z074_CVHSA dddddddG  KG KdddddddddddG B B     KdG  B KdddddddddddddddG CLIGAEHV  SY CDIPIGAGICASY T S     LRS  Q SIVAYTMSLGAENSVAY         NS  E             H A ....V   TG K                 A

sp|Q3LZX1|SPIKE_BCHK3         dddddddG  KG KdddddddddddG B B     KdG  B KdddddddddddddddG CLIGAEHV  SY CDIPIGAGICASY T S     LRS  Q SIVAYTMSLGAENSIAY         NA  E             H A ....V   TG K                 A

sp|Q3I5J5|SPIKE_BCRP3         dddddddG  KG KdddddddddddG B B     KdG  B KdddddddddddddddG CLIGAEHV  SY CDIPIGAGICASY T S     LRS  Q SIVAYTMSLGAENSIAY         NA  E             H A ....T   VG K                 A

sp|Q0Q475|SPIKE_BC279         dddddddG  KG KdddddddddddG B B     KdG  B KdddddddddddddddG CLIGAEHV  SY CDIPIGAGICASY T S     LRS  Q SIVAYTMSLGAENSIAY         NA  E             H A ....V   TG K                 A

tr|Q0QDX9|Q0QDX9_CVHSA        dddddddG  KG KdddddddddddG B B     KdG  B KdddddddddddddddG CLIGAEHV  SY CDIPIGAGICASY T S     LRS  Q SIVAYTMSLGAENSIAY         NA  E             H A ....V   TG K                 A

tr|A0A2I4AL96|A0A2I4AL96_9TELE dddddddG  KG KdddddddddddG B B     KdG  B KdddddddddddddddG ............................................................

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU dddddddG  KG KdddddddddddG B B     KdG  B KdddddddddddddddG ............................................................

tr|H0UY28|H0UY28_CAVPO        dddddddG  KG KdddddddddddG B B     KdG  B KdddddddddddddddG ............................................................

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA dddddddG  KG KdddddddddddG B B     KdG  B KdddddddddddddddG ............................................................

tr|F6UG70|F6UG70_CALJA        IIIIIIIH  JH JIIIIIIIIIIIH C C     JIH  C JIIIIIIIIIIIIIIIH ............................................................



710       720       730       740       750       760 X         X         X         X         X         X
sp|P0DTC2|SPIKE_SARS2_Spike_gl DEEEEEEEEEEEEEEEEEEEEEF DF DEEEEEEEEEF DF DEEEEEEEEEEEEEEEEENNSIAIPTNFTISVTTEILPVSM KT VDCTMYICGDS EC NLLLQYGSFCTQLNRALT                       T  S           T  S                  

sp|P59594|SPIKE_CVHSA KdddddddddddddddddddddG KG KdddddddddG KG KdddddddddddddddddNNTIAIPTNFSISITTEVMPVSM KT VDCNMYICGDS EC NLLLQYGSFCTQLNRALS                       A  S           T  A                  

tr|D2E1E7|D2E1E7_CVHSA KdddddddddddddddddddddG KG KdddddddddG KG KdddddddddddddddddNNTIAIPTNFSISITTEVMPVSM KT VDCNMYICGDS EC NLLLQYGSFCTQLNRALS                       A  S           T  A                  

tr|D2E1D2|D2E1D2_CVHSA KdddddddddddddddddddddG KG KdddddddddG KG KdddddddddddddddddNNTIAIPTNFSISITTEVMPVSM KT VDCNMYICGDS EC NLLLQYGSFCTQLNRALS                       A  S           T  A                  

tr|A0A166ZL64|A0A166ZL64_9NIDO KdddddddddddddddddddddG KG KdddddddddG KG KdddddddddddddddddNNSIAIPTNFSISVTTEVMPVSM KT VDCTMYICGDS EC NLLLQYGSFCTQLNRALS                       A  S           L  S                  

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA KdddddddddddddddddddddG KG KdddddddddG KG KdddddddddddddddddNNSIAIPTNFSISVTTEVMPVSM KT VDCTMYICGDS EC NLLLQYGSFCTQLNRALS                       A  S           L  S                  

tr|R9QTA0|R9QTA0_CVHSA KdddddddddddddddddddddG KG KdddddddddG KG KdddddddddddddddddNNSIAIPTNFSISVTTEVMPVSM KT VDCTMYICGDS EC NLLLQYGSFCTQLNRALT                       A  S           L  S                  

tr|A0A0K1Z074|A0A0K1Z074_CVHSA KdddddddddddddddddddddG KG KdddddddddG KG KdddddddddddddddddNNSIAIPTNFSISVTTEVMPVSM KT VDCTMYICGDS EC NLLLQYGSFCTQLNRALS                       A  S           A  S                  

sp|Q3LZX1|SPIKE_BCHK3 KdddddddddddddddddddddG KG KdddddddddG KG KdddddddddddddddddNNSIAIPTNFSISVTTEVMPVSM KT VDCTMYICGDS EC NLLLQYGSFCTQLNRALT                       A  A           L  S                  

sp|Q3I5J5|SPIKE_BCRP3 KdddddddddddddddddddddG KG KdddddddddG KG KdddddddddddddddddNNSIAIPTNFSISVTTEVMPVSM KT VDCTMYICGDS EC NLLLQYGSFCTQLNRALS                       A  S           L  S                  

sp|Q0Q475|SPIKE_BC279 KdddddddddddddddddddddG KG KdddddddddG KG KdddddddddddddddddNNSIAIPTNFSISVTTEVMPVSI KT VDCTMYICGDS EC NLLLQYGSFCTQLNRALT                       A  S           L  S                  

tr|Q0QDX9|Q0QDX9_CVHSA KdddddddddddddddddddddG KG KdddddddddG KG KdddddddddddddddddNNSIAIPTNFSISVTTEVMPVSI KT VDCTMYICGDS EC NLLLQYGSFCTQLNRALT                       A  S           L  S                  

tr|A0A2I4AL96|A0A2I4AL96_9TELE KdddddddddddddddddddddG KG KdddddddddG KG Kddddddddddddddddd............................................................

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU KdddddddddddddddddddddG KG KdddddddddG KG Kddddddddddddddddd............................................................

tr|H0UY28|H0UY28_CAVPO KdddddddddddddddddddddG KG KdddddddddG KG Kddddddddddddddddd............................................................

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA KdddddddddddddddddddddG KG KdddddddddG KG Kddddddddddddddddd............................................................

tr|F6UG70|F6UG70_CALJA JIIIIIIIIIIIIIIIIIIIIIH JH JIIIIIIIIIH JH JIIIIIIIIIIIIIIIII............................................................

770       780       790       800       810       820 X         X         X         X         X         X
sp|P0DTC2|SPIKE_SARS2_Spike_gl EEEEEEEEEF DEEEEEEEEEEEF DF DEEEEEEEEEEEF DEEEEEEEEEEEEEEEEEGIAVEQDKNT EVFAQVKQIYKTP IK FGGFNFSQILPDP KPSKRSFIEDLLFNKVTL          Q             P  D             S                  

sp|P59594|SPIKE_CVHSA dddddddddG KdddddddddddG KG KdddddddddddG KdddddddddddddddddGIAAEQDRNT EVFAQVKQMYKTP LK FGGFNFSQILPDP KPTKRSFIEDLLFNKVTL          R             T  Y             L                  

tr|D2E1E7|D2E1E7_CVHSA dddddddddG KdddddddddddG KG KdddddddddddG KdddddddddddddddddGIAAEQDRNT EVFAQVKQMYKTP LK FGGFNFSQILPDP KPTKRSFIEDLLFNKVTL          R             T  Y             L                  

tr|D2E1D2|D2E1D2_CVHSA dddddddddG KdddddddddddG KG KdddddddddddG KdddddddddddddddddGIAAEQDRNT EVFAQVKQMYKTP LK FGGFNFSQILPDP KPTKRSFIEDLLFNKVTL          R             T  Y             L                  

tr|A0A166ZL64|A0A166ZL64_9NIDO dddddddddG KdddddddddddG KG KdddddddddddG KdddddddddddddddddGIAVEQDKNT EVFAQVKQMYKTP IR FGGFNFSQILPDP KPTKRSFIEDLLYNKVTL          Q             T  D             L                  

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA dddddddddG KdddddddddddG KG KdddddddddddG KdddddddddddddddddGIAVEQDKNT EVFAQVKQMYKTP IR FGGFNFSQILPDP KPTKRSFIEDLLYNKVTL          Q             T  D             L                  

tr|R9QTA0|R9QTA0_CVHSA dddddddddG KdddddddddddG KG KdddddddddddG KdddddddddddddddddGIAIEQDKNT EVFAQVKQMYKTP IK FGGFNFSQILPDP KPTKRSFIEDLLFNKVTL          Q             A  D             S                  

tr|A0A0K1Z074|A0A0K1Z074_CVHSA dddddddddG KdddddddddddG KG KdddddddddddG KdddddddddddddddddGIAVEQDKNT EVFAQVKQMYKTP LR FGGFNFSQILPDP KPTKRSFIEDLLYNKVTL          Q             T  D             L                  

sp|Q3LZX1|SPIKE_BCHK3 dddddddddG KdddddddddddG KG KdddddddddddG KdddddddddddddddddGIAIEQDKNT EVFAQVKQMYKTP IK FGGFNFSQILPDP KPTKRSFIEDLLFNKVTL          Q             A  D             S                  

sp|Q3I5J5|SPIKE_BCRP3 dddddddddG KdddddddddddG KG KdddddddddddG KdddddddddddddddddGIAIEQDKNT EVFAQVKQMYKTP IK FGGFNFSQILPDP KPTKRSFIEDLLFNKVTL          Q             A  D             S                  

sp|Q0Q475|SPIKE_BC279 dddddddddG KdddddddddddG KG KdddddddddddG KdddddddddddddddddGIAIEQDKNT EVFAQVKQMYKTP IK FGGFNFSQILPDP KPTKRSFIEDLLFNKVTL          Q             A  D             S                  

tr|Q0QDX9|Q0QDX9_CVHSA dddddddddG KdddddddddddG KG KdddddddddddG KdddddddddddddddddGIAIEQDKNT EVFAQVKQMYKTP IK FGGFNFSQILPDP KPTKRSFIEDLLFNKVTL          Q             A  D             S                  

tr|A0A2I4AL96|A0A2I4AL96_9TELE dddddddddG KdddddddddddG KG KdddddddddddG Kddddddddddddddddd............................................................

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU dddddddddG KdddddddddddG KG KdddddddddddG Kddddddddddddddddd............................................................

tr|H0UY28|H0UY28_CAVPO dddddddddG KdddddddddddG KG KdddddddddddG Kddddddddddddddddd............................................................

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA dddddddddG KdddddddddddG KG KdddddddddddG Kddddddddddddddddd............................................................

tr|F6UG70|F6UG70_CALJA IIIIIIIIIH JIIIIIIIIIIIH JH JIIIIIIIIIIIH JIIIIIIIIIIIIIIIII............................................................

830       840       850       860       870       880 X         X         X         X         X         X
sp|P0DTC2|SPIKE_SARS2_Spike_gl EEEEEEEEF DEEF A DEEEEEEEEEEEEEEEEEEEEEEEEF DF DEF DEEF DEEEADAGFIKQY DCLG I ARDLICAQKFNGLTVLPPLLTDEMIA YT ALL GTIT GWTF         G    D A                          Q  S   A    S    

sp|P59594|SPIKE_CVHSA ddddddddG KddG B KddddddddddddddddddddddddG KG KdG KddG KdddADAGFMKQY ECLG I ARDLICAQKFNGLTVLPPLLTDDMIA YT ALV GTAT GWTF         G    D N                          A  A   S    A    

tr|D2E1E7|D2E1E7_CVHSA ddddddddG KddG B KddddddddddddddddddddddddG KG KdG KddG KdddADAGFMKQY ECLG I ARDLICAQKFNGLTVLPPLLTDDMIA YT ALV GTAT GWTF         G    D N                          A  A   S    A    

tr|D2E1D2|D2E1D2_CVHSA ddddddddG KddG B KddddddddddddddddddddddddG KG KdG KddG KdddADAGFMKQY ECLG I ARDLICAQKFNGLTVLPPLLTDDMIA YT ALV GTAT GWTF         G    D N                          A  A   S    A    

tr|A0A166ZL64|A0A166ZL64_9NIDO ddddddddG KddG B KddddddddddddddddddddddddG KG KdG KddG KdddADAGFMKQY DCLG I ARDLICAQKFNGLTVLPPLLTDDMIA YT ALI GTAT GWTF         A    G N                          A  A   S    A    

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA ddddddddG KddG B KddddddddddddddddddddddddG KG KdG KddG KdddADAGFMKQY DCLG I ARDLICAQKFNGLTVLPPLLTDDMIA YT ALI GTAT GWTF         A    G N                          A  A   S    A    

tr|R9QTA0|R9QTA0_CVHSA ddddddddG KddG B KddddddddddddddddddddddddG KG KdG KddG KdddADAGFMKQY ECLG I ARDLICAQKFNGLTVLPPLLTDEMIA YT ALV GTAT GWTF         G    D S                          A  A   S    A    

tr|A0A0K1Z074|A0A0K1Z074_CVHSA ddddddddG KddG B KddddddddddddddddddddddddG KG KdG KddG KdddADAGFMKQY DCLG I ARDLICAQKFNGLTVLPPLLTDDMIA YT ALI GTAT GWTF         A    G N                          A  A   S    A    

sp|Q3LZX1|SPIKE_BCHK3 ddddddddG KddG B KddddddddddddddddddddddddG KG KdG KddG KdddADAGFMKQY DCLG V ARDLICAQKFNGLTVLPPLLTDEMVA YT ALV GTAT GWTF         G    D S                          A  A   S    A    

sp|Q3I5J5|SPIKE_BCRP3 ddddddddG KddG B KddddddddddddddddddddddddG KG KdG KddG KdddADAGFMKQY ECLG I ARDLICAQKFNGLTVLPPLLTDEMIA YT ALV GTAT GWTF         G    D S                          A  A   S    A    

sp|Q0Q475|SPIKE_BC279 ddddddddG KddG B KddddddddddddddddddddddddG KG KdG KddG KdddADAGFMKQY ECLG I ARDLICAQKFNGLTVLPPLLTDEMIA YT ALV GTAT GWTF         G    D S                          A  A   S    A    

tr|Q0QDX9|Q0QDX9_CVHSA ddddddddG KddG B KddddddddddddddddddddddddG KG KdG KddG KdddADAGFMKQY ECLG I ARDLICAQKFNGLTVLPPLLTDEMIA YT ALV GTAT GWTF         G    D S                          A  A   S    A    

tr|A0A2I4AL96|A0A2I4AL96_9TELE ddddddddG KddG B KddddddddddddddddddddddddG KG KdG KddG Kddd............................................................

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU ddddddddG KddG B KddddddddddddddddddddddddG KG KdG KddG Kddd............................................................

tr|H0UY28|H0UY28_CAVPO ddddddddG KddG B KddddddddddddddddddddddddG KG KdG KddG Kddd............................................................

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA ddddddddG KddG B KddddddddddddddddddddddddG KG KdG KddG Kddd............................................................

tr|F6UG70|F6UG70_CALJA IIIIIIIIH JIIH C JIIIIIIIIIIIIIIIIIIIIIIIIH JH JIH JIIH JIII............................................................

890       900       910       920       930       940 X         X         X         X         X         X
sp|P0DTC2|SPIKE_SARS2_Spike_gl EEF DEEEEEEEEEEEEEEEEEEEEEEEEEEEF DEEEEF DF  DEEEEEEF DEEEEEGAG ALQIPFAMQMAYRFNGIGVTQNVLYENQK IANQFN AI  IQDSLSST SALGKL   A                             L      S  GK        A      

sp|P59594|SPIKE_CVHSA ddG KdddddddddddddddddddddddddddG KddddG KG  KddddddG KdddddGAG ALQIPFAMQMAYRFNGIGVTQNVLYENQK IANQFN AI  IQESLTTT TALGKL   A                             Q      K  SQ        S      

tr|D2E1E7|D2E1E7_CVHSA ddG KdddddddddddddddddddddddddddG KddddG KG  KddddddG KdddddGAG ALQIPFAMQMAYRFNGIGVTQNVLYENQK IANQFN AI  IQESLTTT TALGKL   A                             Q      K  SQ        S      

tr|D2E1D2|D2E1D2_CVHSA ddG KdddddddddddddddddddddddddddG KddddG KG  KddddddG KdddddGAG ALQIPFAMQMAYRFNGIGVTQNVLYENQK IANQFN AI  IQESLTTT TALGKL   A                             Q      K  SQ        S      

tr|A0A166ZL64|A0A166ZL64_9NIDO ddG KdddddddddddddddddddddddddddG KddddG KG  KddddddG KdddddGAG ALQIPFAMQMAYRFNGIGVTQNVLYENQK IANQFN AI  IQESLTTT TALGKL   A                             Q      K  TQ        A      

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA ddG KdddddddddddddddddddddddddddG KddddG KG  KddddddG KdddddGAG ALQIPFAMQMAYRFNGIGVTQNVLYENQK IANQFN AI  IQESLTTT TALGKL   A                             Q      K  TQ        A      

tr|R9QTA0|R9QTA0_CVHSA ddG KdddddddddddddddddddddddddddG KddddG KG  KddddddG KdddddGAG ALQIPFAMQMAYRFNGIGVTQNVLYENQK IANQFN AI  IQESLTTT TALGKL   A                             Q      K  SQ        S      

tr|A0A0K1Z074|A0A0K1Z074_CVHSA ddG KdddddddddddddddddddddddddddG KddddG KG  KddddddG KdddddGAG ALQIPFAMQMAYRFNGIGVTQNVLYENQK IANQFN AI  IQESLTTT TALGKL   A                             Q      K  TQ        S      

sp|Q3LZX1|SPIKE_BCHK3 ddG KdddddddddddddddddddddddddddG KddddG KG  KddddddG KdddddGAG ALQIPFAMQMAYRFNGIGVTQNVLYENQK IANQFN AI  IQESLSST SALGKL   A                             L      S  GK        A      

sp|Q3I5J5|SPIKE_BCRP3 ddG KdddddddddddddddddddddddddddG KddddG KG  KddddddG KdddddGAG ALQIPFAMQMAYRFNGIGVTQNVLYENQK IANQFN AI  IQESLTTT TALGKL   S                             Q      K  SQ        S      

sp|Q0Q475|SPIKE_BC279 ddG KdddddddddddddddddddddddddddG KddddG KG  KddddddG KdddddGAG ALQIPFAMQMAYRFNGIGVTQNVLYENQK IANQFN AI  IQESLTTT TALGKL   S                             Q      K  SQ        S      

tr|Q0QDX9|Q0QDX9_CVHSA ddG KdddddddddddddddddddddddddddG KddddG KG  KddddddG KdddddGAG ALQIPFAMQMAYRFNGIGVTQNVLYENQK IANQFN AI  IQESLTTT TALGKL   S                             Q      K  SQ        S      

tr|A0A2I4AL96|A0A2I4AL96_9TELE ddG KdddddddddddddddddddddddddddG KddddG KG  KddddddG Kddddd............................................................

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU ddG KdddddddddddddddddddddddddddG KddddG KG  KddddddG Kddddd............................................................

tr|H0UY28|H0UY28_CAVPO ddG KdddddddddddddddddddddddddddG KddddG KG  KddddddG Kddddd............................................................

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA ddG KdddddddddddddddddddddddddddG KddddG KG  KddddddG Kddddd............................................................

tr|F6UG70|F6UG70_CALJA IIH JIIIIIIIIIIIIIIIIIIIIIIIIIIIH JIIIIH JH  JIIIIIIH JIIIII............................................................



950       960       970       980       990      1000         X         X         X         X         X         X        
sp|P0DTC2|SPIKE_SARS2_Spike_gl EEEEF DEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEQDVVN NAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYV     Q                                                      

sp|P59594|SPIKE_CVHSA         ddddG KdddddddddddddddddddddddddddddddddddddddddddddddddddddQDVVN NAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYV     Q                                                      

tr|D2E1E7|D2E1E7_CVHSA        ddddG KdddddddddddddddddddddddddddddddddddddddddddddddddddddQDVVN NAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYV     Q                                                      

tr|D2E1D2|D2E1D2_CVHSA        ddddG KdddddddddddddddddddddddddddddddddddddddddddddddddddddQDVVN NAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYV     Q                                                      

tr|A0A166ZL64|A0A166ZL64_9NIDO ddddG KdddddddddddddddddddddddddddddddddddddddddddddddddddddQDVVN NAQALNTLVKQLSSNFGAISSALNDILSRLDKVEAEVQIDRLITGRLQSLQTYV     Q                                                      

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA ddddG KdddddddddddddddddddddddddddddddddddddddddddddddddddddQDVVN NAQALNTLVKQLSSNFGAISSALNDILSRLDKVEAEVQIDRLITGRLQSLQTYV     Q                                                      

tr|R9QTA0|R9QTA0_CVHSA        ddddG KdddddddddddddddddddddddddddddddddddddddddddddddddddddQDVVN NAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYV     Q                                                      

tr|A0A0K1Z074|A0A0K1Z074_CVHSA ddddG KdddddddddddddddddddddddddddddddddddddddddddddddddddddQDVVN NAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYV     Q                                                      

sp|Q3LZX1|SPIKE_BCHK3         ddddG KdddddddddddddddddddddddddddddddddddddddddddddddddddddQDVVN NAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYV     Q                                                      

sp|Q3I5J5|SPIKE_BCRP3         ddddG KdddddddddddddddddddddddddddddddddddddddddddddddddddddQDVVN NAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYV     Q                                                      

sp|Q0Q475|SPIKE_BC279         ddddG KdddddddddddddddddddddddddddddddddddddddddddddddddddddQDVVN NAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYV     D                                                      

tr|Q0QDX9|Q0QDX9_CVHSA        ddddG KdddddddddddddddddddddddddddddddddddddddddddddddddddddQDVVN NAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYV     Q                                                      

tr|A0A2I4AL96|A0A2I4AL96_9TELE ddddG Kddddddddddddddddddddddddddddddddddddddddddddddddddddd............................................................

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU ddddG Kddddddddddddddddddddddddddddddddddddddddddddddddddddd............................................................

tr|H0UY28|H0UY28_CAVPO        ddddG Kddddddddddddddddddddddddddddddddddddddddddddddddddddd............................................................

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA ddddG Kddddddddddddddddddddddddddddddddddddddddddddddddddddd............................................................

tr|F6UG70|F6UG70_CALJA        IIIIH JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII............................................................

1010      1020      1030      1040      1050      1060         X         X         X         X         X         X        
sp|P0DTC2|SPIKE_SARS2_Spike_gl EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEF DEEEEEEEEEEEETQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQ APHGVVFLHVTYV                                              S             

sp|P59594|SPIKE_CVHSA         dddddddddddddddddddddddddddddddddddddddddddddG KddddddddddddTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQ APHGVVFLHVTYV                                              A             

tr|D2E1E7|D2E1E7_CVHSA        dddddddddddddddddddddddddddddddddddddddddddddG KddddddddddddTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQ APHGVVFLHVTYV                                              A             

tr|D2E1D2|D2E1D2_CVHSA        dddddddddddddddddddddddddddddddddddddddddddddG KddddddddddddTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQ APHGVVFLHVTYV                                              A             

tr|A0A166ZL64|A0A166ZL64_9NIDO dddddddddddddddddddddddddddddddddddddddddddddG KddddddddddddTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQ APHGVVFLHVTYV                                              S             

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA dddddddddddddddddddddddddddddddddddddddddddddG KddddddddddddTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQ APHGVVFLHVTYV                                              S             

tr|R9QTA0|R9QTA0_CVHSA        dddddddddddddddddddddddddddddddddddddddddddddG KddddddddddddTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQ APHGVVFLHVTYV                                              A             

tr|A0A0K1Z074|A0A0K1Z074_CVHSA dddddddddddddddddddddddddddddddddddddddddddddG KddddddddddddTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQ APHGVVFLHVTYV                                              A             

sp|Q3LZX1|SPIKE_BCHK3         dddddddddddddddddddddddddddddddddddddddddddddG KddddddddddddTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQ APHGVVFLHVTYV                                              S             

sp|Q3I5J5|SPIKE_BCRP3         dddddddddddddddddddddddddddddddddddddddddddddG KddddddddddddTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQ APHGVVFLHVTYV                                              A             

sp|Q0Q475|SPIKE_BC279         dddddddddddddddddddddddddddddddddddddddddddddG KddddddddddddTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQ APHGVVFLHVTYV                                              A             

tr|Q0QDX9|Q0QDX9_CVHSA        dddddddddddddddddddddddddddddddddddddddddddddG KddddddddddddTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQ APHGVVFLHVTYV                                              A             

tr|A0A2I4AL96|A0A2I4AL96_9TELE dddddddddddddddddddddddddddddddddddddddddddddG Kdddddddddddd............................................................

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU dddddddddddddddddddddddddddddddddddddddddddddG Kdddddddddddd............................................................

tr|H0UY28|H0UY28_CAVPO        dddddddddddddddddddddddddddddddddddddddddddddG Kdddddddddddd............................................................

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA dddddddddddddddddddddddddddddddddddddddddddddG Kdddddddddddd............................................................

tr|F6UG70|F6UG70_CALJA        IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH JIIIIIIIIIIII............................................................

1070      1080      1090      1100      1110      1120         X         X         X         X         X         X        
sp|P0DTC2|SPIKE_SARS2_Spike_gl F DEEEEEEEEEEEEEEEF DEEEEEEF DEF DEEEEEEEF DF DEEEEEEF DEF DP QEKNFTTAPAICHDGKA FPREGVFV NGT WFVTQRNFY PQ ITTDNTFV GNC V A                 H        S   H         E  I        S   D 

sp|P59594|SPIKE_CVHSA         G KdddddddddddddddG KddddddG KdG KdddddddG KG KddddddG KdG KP QERNFTTAPAICHEGKA FPREGVFV NGT WFITQRNFF PQ ITTDNTFV GNC V S                 Y        F   S         S  I        S   D 

tr|D2E1E7|D2E1E7_CVHSA        G KdddddddddddddddG KddddddG KdG KdddddddG KG KddddddG KdG KP QERNFTTAPAICHEGKA FPREGVFV NGT WFITQRNFF PQ ITTDNTFV GNC V S                 Y        F   S         S  I        S   D 

tr|D2E1D2|D2E1D2_CVHSA        G KdddddddddddddddG KddddddG KdG KdddddddG KG KddddddG KdG KP QERNFTTAPAICHEGKA FPREGVFV NGT WFITQRNFF PQ ITTDNTFV GNC V S                 Y        F   S         S  I        S   D 

tr|A0A166ZL64|A0A166ZL64_9NIDO G KdddddddddddddddG KddddddG KdG KdddddddG KG KddddddG KdG KP QEKNFTTAPAICHEGKA FPREGVFV NGS WFITQRNFY PQ ITTDNTFV GSC V A                 Y        S   S         S  I        A   D 

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA G KdddddddddddddddG KddddddG KdG KdddddddG KG KddddddG KdG KP QEKNFTTAPAICHEGKA FPREGVFV NGS WFITQRNFY PQ ITTDNTFV GSC V A                 Y        S   S         S  I        A   D 

tr|R9QTA0|R9QTA0_CVHSA        G KdddddddddddddddG KddddddG KdG KdddddddG KG KddddddG KdG KP QERNFTTAPAICHEGKA FPREGVFV NGT WFITQRNFY PQ ITTDNTFV GSC V S                 Y        S   S         S  I        A   N 

tr|A0A0K1Z074|A0A0K1Z074_CVHSA G KdddddddddddddddG KddddddG KdG KdddddddG KG KddddddG KdG KP QEKNFTTAPAICHEGKA FPREGVFV NGT WFITQRNFY PQ ITTDNTFV GNC V S                 Y        F   S         S  T        A   D 

sp|Q3LZX1|SPIKE_BCHK3         G KdddddddddddddddG KddddddG KdG KdddddddG KG KddddddG KdG KP QEKNFTTAPAICHEGKA FPREGVFV NGT WFITQRNFY PQ ITTDNTFV GNC V S                 Y        S   S         S  L        S   D 

sp|Q3I5J5|SPIKE_BCRP3         G KdddddddddddddddG KddddddG KdG KdddddddG KG KddddddG KdG KP QERNFTTAPAICHEGKA FPREGVFV NGT WFITQRNFY PQ ITTDNTFV GSC V S                 Y        S   S         S  I        A   D 

sp|Q0Q475|SPIKE_BC279         G KdddddddddddddddG KddddddG KdG KdddddddG KG KddddddG KdG KP QERNFTTAPAICHEGKA FPREGVFV NGT WFITQRNFY PQ ITTDNTFV GNC V S                 Y        S   S         S  I        A   D 

tr|Q0QDX9|Q0QDX9_CVHSA        G KdddddddddddddddG KddddddG KdG KdddddddG KG KddddddG KdG KP QERNFTTAPAICHEGKA FPREGVFV NGT WFITQRNFY PQ ITTDNTFV GNC V S                 Y        S   S         S  I        A   D 

tr|A0A2I4AL96|A0A2I4AL96_9TELE G KdddddddddddddddG KddddddG KdG KdddddddG KG KddddddG KdG K............................................................

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU G KdddddddddddddddG KddddddG KdG KdddddddG KG KddddddG KdG K............................................................

tr|H0UY28|H0UY28_CAVPO        G KdddddddddddddddG KddddddG KdG KdddddddG KG KddddddG KdG K............................................................

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA G KdddddddddddddddG KddddddG KdG KdddddddG KG KddddddG KdG K............................................................

tr|F6UG70|F6UG70_CALJA        H JIIIIIIIIIIIIIIIH JIIIIIIH JIH JIIIIIIIH JH JIIIIIIH JIH J............................................................

1130      1140      1150      1160      1170      1180         X         X         X         X         X         X        
sp|P0DTC2|SPIKE_SARS2_Spike_gl EEEEEEEEEEEEEEEEEEEEF DEEEEEEEEEEEEEEEEEEEEEEEEEF DEEEEEEEEEVIGIVNNTVYDPLQPELDSFK ELDKYFKNHTSPDVDLGDISGINASVV IQKEIDRLNE                     E                           N          

sp|P59594|SPIKE_CVHSA         ddddddddddddddddddddG KdddddddddddddddddddddddddG KdddddddddVIGIINNTVYDPLQPELDSFK ELDKYFKNHTSPDVDLGDISGINASVV IQKEIDRLNE                     E                           N          

tr|D2E1E7|D2E1E7_CVHSA        ddddddddddddddddddddG KdddddddddddddddddddddddddG KdddddddddVIGIINNTVYDPLQPELDSFK ELDKYFKNHTSPDVDLGDISGINASVV IQKEIDRLNE                     E                           N          

tr|D2E1D2|D2E1D2_CVHSA        ddddddddddddddddddddG KdddddddddddddddddddddddddG KdddddddddVIGIINNTVYDPLQPELDSFK ELDKYFKNHTSPDVDLGDISGINASVV IQKEIDRLNE                     E                           N          

tr|A0A166ZL64|A0A166ZL64_9NIDO ddddddddddddddddddddG KdddddddddddddddddddddddddG KdddddddddVIGIINNTVYDPLQPELDSFK ELDKYFKNHTSPDVDLGDISGINASVV IQKEIDRLNE                     Q                           D          

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA ddddddddddddddddddddG KdddddddddddddddddddddddddG KdddddddddVIGIINNTVYDPLQPELDSFK ELDKYFKNHTSPDVDLGDISGINASVV IQKEIDRLNE                     Q                           D          

tr|R9QTA0|R9QTA0_CVHSA        ddddddddddddddddddddG KdddddddddddddddddddddddddG KdddddddddVIGIINNTVYDPLQPELDSFK ELDKYFKNHTSPDVDLGDISGINASVV IQKEIDRLNE                     E                           N          

tr|A0A0K1Z074|A0A0K1Z074_CVHSA ddddddddddddddddddddG KdddddddddddddddddddddddddG KdddddddddVIGIINNTVYDPLQPELDSFK ELDKYFKNHTSPDVDLGDISGINASVV IQKEIDRLNE                     E                           N          

sp|Q3LZX1|SPIKE_BCHK3         ddddddddddddddddddddG KdddddddddddddddddddddddddG KdddddddddVIGIINNTVYDPLQPELDSFK ELDKYFKNHTSPDVDLGDISGINASVV IQKEIDRLNE                     E                           N          

sp|Q3I5J5|SPIKE_BCRP3         ddddddddddddddddddddG KdddddddddddddddddddddddddG KdddddddddVIGIINNTVYDPLQPELDSFK ELDKYFKNHTSPDVDLGDISGINASVV IQKEIDRLNE                     E                           N          

sp|Q0Q475|SPIKE_BC279         ddddddddddddddddddddG KdddddddddddddddddddddddddG KdddddddddVIGIINNTVYDPLQPELDSFK ELDKYFKNHTSPDVDLGDISGINASVV IQKEIDRLNE                     E                           N          

tr|Q0QDX9|Q0QDX9_CVHSA        ddddddddddddddddddddG KdddddddddddddddddddddddddG KdddddddddVIGIINNTVYDPLQPELDSFK ELDKYFKNHTSPDVDLGDISGINASVV IQKEIDRLNE                     E                           N          

tr|A0A2I4AL96|A0A2I4AL96_9TELE ddddddddddddddddddddG KdddddddddddddddddddddddddG Kddddddddd............................................................

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU ddddddddddddddddddddG KdddddddddddddddddddddddddG Kddddddddd............................................................

tr|H0UY28|H0UY28_CAVPO        ddddddddddddddddddddG KdddddddddddddddddddddddddG Kddddddddd............................................................

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA ddddddddddddddddddddG KdddddddddddddddddddddddddG Kddddddddd...........................................................A

tr|F6UG70|F6UG70_CALJA        IIIIIIIIIIIIIIIIIIIIH JIIIIIIIIIIIIIIIIIIIIIIIIIH JIIIIIIIII............................................................



1190 1200 1210 1220 1230 X    X    X    X    X
sp|P0DTC2|SPIKE_SARS2_Spike_gl EEEEEEEEEEEEEEEEEEEEEEF              DEEEEEEEEEEEEEEF DF DEEVAKNLNESLIDLQELGKYEQYIK              WPWYIWLGFIAGLIAI MV IML                       ..............                V  T   

sp|P59594|SPIKE_CVHSA ddddddddddddddddddddddG              KddddddddddddddG KG KddVAKNLNESLIDLQELGKYEQYIK              WPWYVWLGFIAGLIAI MV ILL                       ..............                V  T   

tr|D2E1E7|D2E1E7_CVHSA ddddddddddddddddddddddG              KddddddddddddddG KG KddVAKNLNESLIDLQELGKYEQYIK              WPWYVWLGFIAGLIAI MV ILL                       ..............                V  T   

tr|D2E1D2|D2E1D2_CVHSA ddddddddddddddddddddddG              KddddddddddddddG KG KddVAKNLNESLIDLQELGKYEQYIK              WPWYVWLGFIAGLIAI MV ILL                       ..............                V  T   

tr|A0A166ZL64|A0A166ZL64_9NIDO ddddddddddddddddddddddG              KddddddddddddddG KG KddVAKNLNESLIDLQELGKYEQYIK              WPWYVWLGFIAGLV L MA ILL                       ..............              G F  I   

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA ddddddddddddddddddddddG              KddddddddddddddG KG KddVAKNLNESLIDLQELGKYEQYIK              WPWYVWLGFIAGLV L MA ILL                       ..............              G F  I   

tr|R9QTA0|R9QTA0_CVHSA ddddddddddddddddddddddG              KddddddddddddddG KG KddVAKNLNESLIDLQELGKYEQYIK              WPWYVWLGFIAGLIAI MV ILL                       ..............                V  T   

tr|A0A0K1Z074|A0A0K1Z074_CVHSA ddddddddddddddddddddddG              KddddddddddddddG KG KddVAKNLNDSLIDLQELGKYEQYIK              WPWYVWLGFIAGLV L MA ILL                       ..............              G F  I   

sp|Q3LZX1|SPIKE_BCHK3 ddddddddddddddddddddddG              KddddddddddddddG KG KddVAKNLNESLIDLQELGKYEQYIK              WPWYVWLGFIAGLIAI MV ILL                       ..............                V  T   

sp|Q3I5J5|SPIKE_BCRP3 ddddddddddddddddddddddG              KddddddddddddddG KG KddVAKNLNESLIDLQELGKYEQYIK              WPWYVWLGFIAGLIAI MV ILL                       ..............                V  T   

sp|Q0Q475|SPIKE_BC279 ddddddddddddddddddddddG              KddddddddddddddG KG KddVAKNLNESLIDLQELGKYEQYIK              WPWYVWLGFIAGLIAI MV ILL                       ..............                V  T   

tr|Q0QDX9|Q0QDX9_CVHSA ddddddddddddddddddddddG              KddddddddddddddG KG KddVAKNLNESLIDLQELGKYEQYIK              WPWYVWLGFIAGLIAI MV ILL                       ..............                V  T   

tr|A0A2I4AL96|A0A2I4AL96_9TELE ddddddddddddddddddddddG              KddddddddddddddG KG Kdd............................................................

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU ddddddddddddddddddddddG              KddddddddddddddG KG Kdd                                           MG   G  L        ...........................................  CCP DC ........

tr|H0UY28|H0UY28_CAVPO ddddddddddddddddddddddG              KddddddddddddddG KG Kdd        M      G   S                        G            V V........ TCCGCS GCG SCG..................... CGSS.....CCC P 

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA ddddddddddddddddddddddG              KddddddddddddddG KG KddVA  A E VA     G   S                        G   G  V       V  .. P A  XCGSC GCG .......GCGGCG.SCGGCGSSCG CGS CY PMCCCKP 

tr|F6UG70|F6UG70_CALJA IIIIIIIIIIIIIIIIIIIIIIH              JIIIIIIIIIIIIIIH JH JII        M      G   S                        G      V       V........ GCCGCS GCG SCGGCGSSCGGCGSGCGGCGSSCG CGSSCC PVCCCKP 

  1240 1250 1260 1270        X    X    X    X 
sp|P0DTC2|SPIKE_SARS2_Spike_gl F DEF  DEEEF DF A                  DEEEEEEEEEEEEEEEEEEF  DEEC CMT  SCCSC KG C                  SCGSCCKFDEDDSEPVLKGV  KLH .   ..     L  C ..................                    ..   

sp|P59594|SPIKE_CVHSA G KdG  KdddG KG B                  KddddddddddddddddddG  KddC CMT  SCCSC KG C                  SCGSCCKFDEDDSEPVLKGV  KLH .   ..     L  A ..................                    ..   

tr|D2E1E7|D2E1E7_CVHSA G KdG  KdddG KG B                  KddddddddddddddddddG  KddC CMT  SCCSC KG C                  SCGSCCKFDEDDSEPVLKGV  KLH .   ..     L  A ..................                    ..   

tr|D2E1D2|D2E1D2_CVHSA G KdG  KdddG KG B                  KddddddddddddddddddG  KddC CMT  SCCSC KG C                  SCGSCCKFDEDDSEPVLKGV  KLH .   ..     L  A ..................                    ..   

tr|A0A166ZL64|A0A166ZL64_9NIDO G KdG  KdddG KG B                  KddddddddddddddddddG  KddC   T  SCCSC KG C                  SCGSCCRFDEDDSEPVLKGV  KLH .YF ..     C  M ..................                    ..   

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA G KdG  KdddG KG B                  KddddddddddddddddddG  KddC   T  SCCSC KG C                  SCGSCCRFDEDDSEPVLKGV  KLH .YF ..     C  M ..................                    ..   

tr|R9QTA0|R9QTA0_CVHSA G KdG  KdddG KG B                  KddddddddddddddddddG  KddC CMT  SCCSC KG C                  SCGSCCKFDEDDSEPVLKGV  KLH .   ..     L  A ..................                    ..   

tr|A0A0K1Z074|A0A0K1Z074_CVHSA G KdG  KdddG KG B                  KddddddddddddddddddG  KddC   T  SCCSC KG C                  SCGSCCRFDEDDSEPVLKGV  KLH .YF ..     C  M ..................                    ..   

sp|Q3LZX1|SPIKE_BCHK3 G KdG  KdddG KG B                  KddddddddddddddddddG  KddC CMT  SCCSC KG C                  SCGSCCKFDEDDSEPVLKGV  KLH .   ..     L  A ..................                    ..   

sp|Q3I5J5|SPIKE_BCRP3 G KdG  KdddG KG B                  KddddddddddddddddddG  KddC CMT  SCCSC KG C                  SCGSCCKFDEDDSEPVLKGV  KLH .   ..     L  A ..................                    ..   

sp|Q0Q475|SPIKE_BC279 G KdG  KdddG KG B                  KddddddddddddddddddG  KddC CMT  SCCSC KG C                  SCGSCCKFDEDDSEPVLKGV  KLH .   ..     L  A ..................                    ..   

tr|Q0QDX9|Q0QDX9_CVHSA G KdG  KdddG KG B                  KddddddddddddddddddG  KddC CMT  SCCSC KG C                  SCGSCCKFDEDDSEPVLKGV  KLH .   ..     L  A ..................                    ..   

tr|A0A2I4AL96|A0A2I4AL96_9TELE G KdG  KdddG KG B                  KddddddddddddddddddG  Kdd............................................................

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU G KdG  KdddG KG B                  KddddddddddddddddddG  Kdd       NCCS     C                   CGSCC            G      .......    QEQDC EECCCQQGCCSCCGSCCGC     GCGGSGCGSGCC SGCGSS

tr|H0UY28|H0UY28_CAVPO G KdG  KdddG KG B                  KddddddddddddddddddG  KddC CV   SC SC KG C                  SCGSC             G   K   C  PAC  S  G  G GSCGCSKGGCSSCGGCKG     ...GGYKGGCGSC G.C GG

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA G KdG  KdddG KG B                  KddddddddddddddddddG  KddC CV   SC SC                          SC             G   K   C  PAC  T  G.........................  ...GGSKGGCGSC G.S GG

tr|F6UG70|F6UG70_CALJA H JIH  JIIIH JH C                  JIIIIIIIIIIIIIIIIIIH  JIIC CV   SC SC                          SC             G       C  PAC  S  G.........................  ...GGSKGGCGSC C.CQSS

    
sp|P0DTC2|SPIKE_SARS2_Spike_gl EF                                                          YT                                                            ..........................................................

sp|P59594|SPIKE_CVHSA dG                                                          YT                                                            ..........................................................

tr|D2E1E7|D2E1E7_CVHSA dG                                                          YT                                                            ..........................................................

tr|D2E1D2|D2E1D2_CVHSA dG                                                          YT                                                            ..........................................................

tr|A0A166ZL64|A0A166ZL64_9NIDO dG                                                          YT                                                            ..........................................................

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA dG                                                          YT                                                            ..........................................................

tr|R9QTA0|R9QTA0_CVHSA dG                                                          YT                                                            ..........................................................

tr|A0A0K1Z074|A0A0K1Z074_CVHSA dG                                                          YT                                                            ..........................................................

sp|Q3LZX1|SPIKE_BCHK3 dG                                                          YT                                                            ..........................................................

sp|Q3I5J5|SPIKE_BCRP3 dG                                                          YT                                                            ..........................................................

sp|Q0Q475|SPIKE_BC279 dG                                                          YT                                                            ..........................................................

tr|Q0QDX9|Q0QDX9_CVHSA dG                                                          YT                                                            ..........................................................

tr|A0A2I4AL96|A0A2I4AL96_9TELE dG                                                          .......................SCLKSCCLQSCCLKSCCLQSCCLQSCCLKSCCLQSCC

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU dG                                                          CCGSGCGGCGGGCGGGCGGCGGGCCGSSCCGSGC.CGPVCCQPTPVCETK..........

tr|H0UY28|H0UY28_CAVPO dG                                                          C..GSCGGCKGGCGSCGGCGSCGSCKTSCCQSSC.CKPCCCQSSCCQSSCCKPCCCQASC

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA dG                                                          CGCGSCGGSKGDCGSCG......CCQSSCC..NC.CKPC.....CSQSSCCKPCCSQSSC

tr|F6UG70|F6UG70_CALJA IH                                                          CCKPCC..CSSGCGSSS......CCQSSCC..NC.CKPC.....CSQSSCCKPCCSQSSC

    
sp|P0DTC2|SPIKE_SARS2_Spike_gl ............................................................

sp|P59594|SPIKE_CVHSA ............................................................

tr|D2E1E7|D2E1E7_CVHSA ............................................................

tr|D2E1D2|D2E1D2_CVHSA ............................................................

tr|A0A166ZL64|A0A166ZL64_9NIDO ............................................................

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA ............................................................

tr|R9QTA0|R9QTA0_CVHSA ............................................................

tr|A0A0K1Z074|A0A0K1Z074_CVHSA ............................................................

sp|Q3LZX1|SPIKE_BCHK3 ............................................................

sp|Q3I5J5|SPIKE_BCRP3 ............................................................

sp|Q0Q475|SPIKE_BC279 ............................................................

tr|Q0QDX9|Q0QDX9_CVHSA ............................................................

tr|A0A2I4AL96|A0A2I4AL96_9TELE LQSCCLQSCLKSCCLETCVLESCLQSCCLKSCCLKSCCLQSCCLQSCCLQSCCLKSCLKS

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU ............................................................

tr|H0UY28|H0UY28_CAVPO CKPCCCQSSCCNCC....................KPCCCQSSCCKPCCCQSSCCNCCVPI

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA C.................................KPCCSQSSCCKPCSSQSS...CCVPL

tr|F6UG70|F6UG70_CALJA CKPCCSQSS...CC....................KPCCSQSSCCKPCCSQSS...CCVPV



    
sp|P0DTC2|SPIKE_SARS2_Spike_gl .......................

sp|P59594|SPIKE_CVHSA .......................

tr|D2E1E7|D2E1E7_CVHSA .......................

tr|D2E1D2|D2E1D2_CVHSA .......................

tr|A0A166ZL64|A0A166ZL64_9NIDO .......................

tr|A0A0U1UYX4|A0A0U1UYX4_CVHSA .......................

tr|R9QTA0|R9QTA0_CVHSA .......................

tr|A0A0K1Z074|A0A0K1Z074_CVHSA .......................

sp|Q3LZX1|SPIKE_BCHK3 .......................

sp|Q3I5J5|SPIKE_BCRP3 .......................

sp|Q0Q475|SPIKE_BC279 .......................

tr|Q0QDX9|Q0QDX9_CVHSA .......................

tr|A0A2I4AL96|A0A2I4AL96_9TELE CCSCCLQSCCLQSCCLQSCCLQS

tr|A0A1U7RHG6|A0A1U7RHG6_MESAU .......................

tr|H0UY28|H0UY28_CAVPO CCQCKI.................

tr|A0A2K5QWK6|A0A2K5QWK6_CEBCA CCQCKI.................

tr|F6UG70|F6UG70_CALJA CCQCKI.................


	Supplementary_Material.pdf
	Multiple sequence alignment.pdf

