
Supplementary Table S1. Information of clinical samples 

Sample ID Sampling 

Date 

Age 

(years) 

Gender Infection 

sources§ 

Infection 

stage* 

Ct value 

(ORF1ab/N) 

Identification of SARS-CoV-

2 strains by Sequencing 

20SF5770 2020/3/19 54 Male UK Mild 37/36 Wild-type 

20SF5783 2020/3/18 34 Male Philippines Moderate 28/28 Wild-type 

20SF5774 2020/3/14 50 Male Philippines Mild 21/21 Wild-type 

20SF5787 2020/3/19 56 Female Philippines Moderate 21/22 Wild-type 

20SF5787 2020/3/19 48 Male Philippines Moderate 28/28 Wild-type 

20SF9238 2020/3/26 20 Male UK Asymptomatic 33/35 Wild-type 

20SF13480 2021/3/18 22 Male UK Mild 34/35 Wild-type 

2021A-XG01725 2021/2/7 54 Male UAE Asymptomatic 17/16 Alpha 

2021A-XG01774 2021/2/5 46 Male Iraq Moderate 21/20 Alpha 

2021A-XG02064 2021/2/15 27 Male UAE Moderate 24/23 Alpha 

2021A-XG03594 2021/3/22 55 Female France Moderate 17/16 Alpha 

2021A-XG03595 2021/3/22 34 Female Zambia Moderate 26/26 Alpha 

2021A-XG03596 2021/3/22 34 Male Zambia Moderate 15/15 Alpha 

2021A-XG03607 2021/3/24 49 Female Morocco Moderate 18/16 Alpha 

2021A-XG03612 2021/3/25 39 Male Guyana Asymptomatic 34/34 Alpha 

2021A-XG03623 2021/3/27 71 Female Panama Moderate 16/15 Alpha 

2021A-XG04560 2021/5/6 44 Male Iraq Moderate 18/16 Alpha 

2021A-XG04704 2021/5/9 23 Female Oman Moderate 18/17 Alpha 

2021A-XG04850 2021/5/13 31 Male Cambodia Moderate 21/22 Alpha 

2021A-XG05194 2021/5/20 44 Male China Asymptomatic 19/18 Alpha 

2021A-XG08048 2021/7/10 46 Male Turkey Moderate 16/16 Alpha 

2021A-XG08145 2021/7/14 40 Male Philippines Asymptomatic 24/22 Alpha 

2021A-XG08337 2021/7/19 29 Female China Asymptomatic 17/16 Alpha 

2021A-XG03265 2021/3/22 46 Male Djibouti Asymptomatic 16/16 Beta 

2021A-XG02289 2021/2/22 35 Male UAE Moderate 23/23 Beta 



2021A-XG02981 2021/3/9 43 Male Mozambique Moderate 31/30 Beta 

2021A-XG03246 2021/3/18 45 Male Djibouti Mild 18/18 Beta 

2021A-XG03255 2021/3/21 29 Male Djibouti Mild 19/19 Beta 

2021A-XG03240 2021/3/18 41 Male Djibouti Mild 14/13 Beta 

2021A-XG05824 2021/5/26 17 Female USA Moderate 18/17 Beta 

2021A-XG05827 2021/5/26 17 Female USA Mild 24/21 Beta 

2021A-XG06000 2021/5/31 29 Male Philippines Moderate 23/23 Beta 

2021A-XG06386 2021/6/2 34 Male Tanzania Moderate 15/16 Beta 

2021A-XG06552 2021/6/10 41 Female South Africa Moderate 27/28 Beta 

2021A-XG06750 2021/6/14 38 Female Malaysia Asymptomatic 26/26 Beta 

2021A-XG07514 2021/6/23 23 Male Philippines Moderate 32/32 Beta 

2021A-XG07753 2021/6/25 27 Female Philippines Asymptomatic 27/26 Beta 

2021A-XG07933 2021/7/7 35 Male Philippines Asymptomatic 22/22 Beta 

2021A-XG08741 2021/8/7 34 Male Qatar Moderate 31/31 Beta 

2021A-XG08520 2021/7/27 31 Male Iraq Moderate 15/13 Delta 

2021A-XG08527 2021/7/28 50 Male Malaysia Moderate 19/18 Delta 

2021A-XG08542 2021/7/28 37 Female Malaysia Asymptomatic 23/22 Delta 

2021A-XG08547 2021/7/29 30 Male Turkey Mild 20/19 Delta 

2021A-XG08859 2021/8/13 43 Male Iran Moderate 18/19 Delta 

2021A-XG09082 2021/8/24 29 Male UAE Moderate 16/17 Delta 

2021A-XG09089 2021/8/24 45 Female Kenya Moderate 30/31 Delta  

2021A-XG08688 2021/8/5 49 Female Malaysia Moderate 21/21 Delta 

2021A-XG08689 2021/8/5 32 Female Kenya Moderate 15/15 Delta 

2021A-XG08692 2021/8/5 50 Male Congo Moderate 16/16 Delta 

2021A-XG08693 2021/8/5 28 Male Kenya Moderate 16/16 Delta 

2021A-XG08694 2021/8/5 31 Female USA Moderate 18/16 Delta 

2021A-XG08715 2021/8/6 29 Male Kenya Asymptomatic 30/30 Delta  

2021A-XG08905 2021/8/15 34 Female Philippines Moderate 24/22 Delta (AY.1) 



21XG-10658 2021/12/13 67 Male Canada NA 23/25 Omicron 

21XG-10659 2021/12/13 64 Female USA NA 26/23 Omicron 

21XG-10786 2021/12/16 28 Male Ethiopia  NA 20/17 Omicron 

21XG-10790 2021/12/16 70 Female China NA 20/19 Omicron 

21XG-10794 2021/12/18 41 Female China NA 25/25 Omicron 

§UK, United Kingdom; UAE, United Arab Emirates; USA, United States of America. 

*The severity of illness was assessed according to the guideline for COVID-19 (version 6.0) published by the National Health Commission of 

China. Asymptomatic carriers present with no clinical symptom but with a positive result of the pathogens tests of SARS-CoV-2 in respiratory 

tract specimens and so on; Mild patients have mild clinical symptoms and no pneumonia on chest imaging; Moderate patients have clinical 

symptoms (i.e. fever and respiratory tract symptoms) and pneumonia on chest imaging. NA, not available. 

Ct, Cycle threshold. SARS-CoV-2 positive oropharyngeal swab samples were detected by quantitative qRT-PCR assay targeting both ORF1a/b 

and nucleocapsid (NP) genes of SARS-CoV-2 according to the manufacturer’s protocols (Easydiagnosis Biomedicine Co., Ltd, Wuhan, China). 

SARS-CoV-2 positive reaction was confirmed when cycle threshold (Ct) value is less than 40. 



1       10        20        30        40        50        60        70         X        X         X         X         X         X         X         X         
MN908947/Wuhan-Hu-1         cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccDEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    LTT   LPPA                                       A HV    GT   

OL672836/BA.1/Omicron       cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    LTT   LPPA                                       V       GT                                                                       ..         

OL677199//BA.1/Omicron      cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    LTT   LPPA                                       V       GT                                                                       ..         

EPI_ISL_7701122/BA.2/Omicron cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    L T                                              A HV    GT                     I    S...                                                    

EPI_ISL_7747545/BA.2/Omicron cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    L T                                              A HV    GT                     I    S...                                                    

EPI_ISL_7747552/BA.2/Omicron cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    L T                                              A HV    GT                     I    S...                                                    

EPI_ISL_7605589/BA.3/Omicron cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    LTT   LPPA                                       V       GT                                                                       ..         

EPI_ISL_7740766/BA.3/Omicron cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    LTT   LPPA                                       V       GT                                                                       ..         

OU514176/B.1.1.7/Alpha      cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    LTT   LPPA                                       A       GT                                                                       ..         

OU562608/B.1.1.7/Alpha      cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    LTT   LPPA                                       A       GT                                                                       ..         

MZ895877/B.1.1.7/Alpha      cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    LTT   LPPA                                       A       GT                                                                       ..         

MZ376663/B.1.351/Beta       cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S     TT   LPPA                                       A HV    GT                    F                                                             

MZ298840/B.1.351/Beta       cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    LTT   LPP                                        A HV    GT                             S                                                    

MZ202314/B.1.351/Beta       cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S     TT   LPPA                                       A HV    GT                    F                                                             

OU492255/P.1/Gamma          cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S     TN   LP A                                       A HV    GT                    F       S                                                     

MZ896669/P.1/Gamma          cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S     TN   LP A                                       A HV    GT                    F       S                                                     

OU565182/P.1/Gamma          cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S     TN   LP A                                       A HV    GT                    F       S                                                     

OU562629/B.1.617.2/Delta    cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    L T   LPPA                                       A HV    GT                     R                                                            

MZ854387/B.1.617.2/Delta    cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    L T   LPPA                                       A HV    GT                     R                                                            

OU539690/B.1.617.2/Delta    cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    L T   LPPA                                       A HV    GT                     R                                                            

MZ857990/C.37/Lambda        cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    LTT   LPPA                                       A HV                                                                                   VI   

MZ942542/C.37/Lambda        cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    LTT   LPPA                                       A HV                                                                                   VI   

MZ953277/C.37/Lambda        cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    LTT   LPPA                                       A HV                                                                                   VI   

MZ487800/B.1.617.1/Kappa    cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    LTT   LPPA                                       A HV    GT   

OU322235/B.1.617.1/Kappa    cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    LTT   LPPA                                       A HV    GT   

MZ746235/B.1.617.1/Kappa    cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    LTT   LPPA                                       A HV    GT   

OK025270/B.1.621/Mu         cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    LTT   LPPA                                       A HV    GT   

OU466149/B.1.621/Mu         cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    LTT   LPPA                                       A HV    GT   

OU571573/B.1.621/Mu         cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF            S    LTT   LPPA                                       A HV    GT   

MZ687447/B.1.429/Epsilon    cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF                 LTT   LPPA                                       A HV    GT               I                                                                  

OU235436/B.1.429/Epsilon    cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccKddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF                 LTT   LPPA                                       A HV    GT               I                                                                  

OU282717/B.1.429/Epsilon    cccccccccccc cccc   ccc    ccccccccccccccccccccccccccccccccccccccc c  cccc  cccJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMFVFLVLLPLVS QCVN   RTQ    YTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH I  SGTN  KRF                 LTT   LPPA                                       A HV    GT               I                                                                  

80        90       100       110       120       130       140        150       X         X         X         X         X         X         X          X       
MN908947/Wuhan-Hu-1          cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEF A  DEEEEEEEEEEEE NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T  S                                       D    V  Y      W E EF                                                              G .Y             

OL672836/BA.1/Omicron        cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D                 S                                       D              W E EF               I                                              D....            

OL677199//BA.1/Omicron       cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D                 S                                       D              W E EF               I                                              D....            

EPI_ISL_7701122/BA.2/Omicron  cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T  S                                       D    V  Y      W E EF                                                              D .Y             

EPI_ISL_7747545/BA.2/Omicron  cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T  S                                       D    V  Y      W E EF                                                              D .Y             

EPI_ISL_7747552/BA.2/Omicron  cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T  S                                       D    V  Y      W E EF                                                              D .Y             

EPI_ISL_7605589/BA.3/Omicron  cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D                 S                                       D              W E EF               I                                              D....            

EPI_ISL_7740766/BA.3/Omicron  cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D                 S                                       D              W E EF               I                                              D....            

OU514176/B.1.1.7/Alpha       cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T  S                                       D    V  Y      W E EF                                                              G ..             

OU562608/B.1.1.7/Alpha       cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T  S                                       D    V  Y      W E EF                                                              G ..             

MZ895877/B.1.1.7/Alpha       cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T                                               V  Y      W E EF                  F                                       H   G ..             

MZ376663/B.1.351/Beta        cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S                 T  S                                       D    V  Y      W E EFA                                                             G .Y             

MZ298840/B.1.351/Beta        cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S                 T  S                                       D    V  Y      W E EFA                                                             G .Y             

MZ202314/B.1.351/Beta        cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S                 T  S                                       D    V  Y      W E EFA                                                             G .Y             

OU492255/P.1/Gamma           cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T  S                                            V  Y      W E EF                                                          Y   G .Y             

MZ896669/P.1/Gamma           cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T  S                                            V  Y      W E EF                                                          Y   G .Y             

OU565182/P.1/Gamma           cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T  S                                            V  Y      W E EF                                                          Y   G .Y             

OU562629/B.1.617.2/Delta     cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T  S                                       D    V  Y      W E                                                                 D .Y           G.

MZ854387/B.1.617.2/Delta     cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T  S                                       D    V  Y      W E E                                                               D .Y            .

OU539690/B.1.617.2/Delta     cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T  S                                       D    V  Y      W E                                                                 G .Y           G.

MZ857990/C.37/Lambda         cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T  S                                       D    V  Y      W E EF                                                              G .Y             

MZ942542/C.37/Lambda         cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T  S                                       D    V  Y      W E EF                                                              G .Y             

MZ953277/C.37/Lambda         cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T  S                                       D    V  Y      W E EF                                                              G .Y             

MZ487800/B.1.617.1/Kappa     cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T  S                                       D    V  Y      W   EF                                                              D .Y         K   

OU322235/B.1.617.1/Kappa     cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T  S                                       D    V  Y      W   EF                                                              D .Y         K   

MZ746235/B.1.617.1/Kappa     cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D                 S                                       D    V  Y      W   EF               I                                              D .Y         K   

OK025270/B.1.621/Mu          cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D                 S                                       D    V         W E EF               I                                              G TSN            

OU466149/B.1.621/Mu          cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D                 S                                       D    V         W E EF               I                                              G TSN            

OU571573/B.1.621/Mu          cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D                 S                                       D    V         W E EF               I                                              G TSN            

MZ687447/B.1.429/Epsilon     cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T  S                                       D    V  Y        E EF                                                              G .Y       C     

OU235436/B.1.429/Epsilon     cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddG B  Kdddddddddddd NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T  S                                       D    V  Y        E EF                                                              G .Y       C     

OU282717/B.1.429/Epsilon     cccccccccccccc cc ccccccccccccccccccccccccccccccccccccccc ccc     cccccc c c  IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH C  JIIIIIIIIIIII NPVLPFNDGVYFAS EK NIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCN PFL     HKNNKS M S  D              T  S                                       D    V  Y        E EF                                                              G .Y       C     
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MN908947/Wuhan-Hu-1          ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEF   DEEEEEEEEEEEEEEEEEE VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NLV    D                                                                           ...                   

OL672836/BA.1/Omicron        ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                      V    D                                                                       I.  EPE                   

OL677199//BA.1/Omicron       ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                      V    D                                                                       I.  EPE                   

EPI_ISL_7701122/BA.2/Omicron  ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NL     D                                                                         G ...                   

EPI_ISL_7747545/BA.2/Omicron  ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NL     D                                                                         G ...                   

EPI_ISL_7747552/BA.2/Omicron  ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NL     D                                                                         G ...                   

EPI_ISL_7605589/BA.3/Omicron  ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                      V    D                                                                       I.  ...                   

EPI_ISL_7740766/BA.3/Omicron  ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                      V    D                                                                       I.  ...                   

OU514176/B.1.1.7/Alpha       ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NLV    D                                                                           ...                   

OU562608/B.1.1.7/Alpha       ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NLV    D                                                                           ...                   

MZ895877/B.1.1.7/Alpha       ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NLV    D                                                                           ...                   

MZ376663/B.1.351/Beta        ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NLV                                                                                ...G                  

MZ298840/B.1.351/Beta        ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NLV                                                                                ...G                  

MZ202314/B.1.351/Beta        ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NLV                                                                                ...G                  

OU492255/P.1/Gamma           ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                                                    NLV    D                                                  S                        ...                   

MZ896669/P.1/Gamma           ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                                                    NLV    D                                                  S                        ...                   

OU565182/P.1/Gamma           ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                                                    NLV    D                                                  S                        ...                   

OU562629/B.1.617.2/Delta     ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGI                                R                    NLV    D                  .                                                        ...                   

MZ854387/B.1.617.2/Delta     ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NLV    D                                                                           ...                   

OU539690/B.1.617.2/Delta     ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGI                                R                    NLV    D                  .                                                        ...                   

MZ857990/C.37/Lambda         ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NLV    D                                                                           ...                   

MZ942542/C.37/Lambda         ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NLV    D                                                                           ...                   

MZ953277/C.37/Lambda         ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NLV    D                                                                           ...                   

MZ487800/B.1.617.1/Kappa     ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NLV    D                                                                           ...                   

OU322235/B.1.617.1/Kappa     ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NLV    D                                                                           ...                   

MZ746235/B.1.617.1/Kappa     ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NLV    D                                                                           ...                   

OK025270/B.1.621/Mu          ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NLV    D                                                                           ...                   

OU466149/B.1.621/Mu          ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NLV    D                                                                           ...                   

OU571573/B.1.621/Mu          ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NLV    D                                                                           ...                   

MZ687447/B.1.429/Epsilon     ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NLV    D                                                                           ...                   

OU235436/B.1.429/Epsilon     ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccddddddddddddddddddddddddddddddddddddddddddddddddddddddddG   Kdddddddddddddddddd VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NLV    D                                                                           ...                   

OU282717/B.1.429/Epsilon     ccccccccccccccccccccccccccccccc cccccccccccccccccccc   c    ccccccccccccccccccIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH   JIIIIIIIIIIIIIIIIII VYSSANNCTFEYVSQPFLMDLEGKQGNFKNL EFVFKNIDGYFKIYSKHTPI   R    LPQGFSALEPLVDLPIGIR                               R                    NLV    D                                                                           ...                   

    240       250       260       270       280       290       300       310        X         X         X         X         X         X         X         X  
MN908947/Wuhan-Hu-1         ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

OL672836/BA.1/Omicron       ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

OL677199//BA.1/Omicron      ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

EPI_ISL_7701122/BA.2/Omicron ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

EPI_ISL_7747545/BA.2/Omicron ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

EPI_ISL_7747552/BA.2/Omicron ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

EPI_ISL_7605589/BA.3/Omicron ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

EPI_ISL_7740766/BA.3/Omicron ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

OU514176/B.1.1.7/Alpha      ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

OU562608/B.1.1.7/Alpha      ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

MZ895877/B.1.1.7/Alpha      ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

MZ376663/B.1.351/Beta       ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI            RSYLTPGD                                                                  ...                                                                     

MZ298840/B.1.351/Beta       ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI            RSYLTPGD                                                                  ...                                                                     

MZ202314/B.1.351/Beta       ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI            RSYLTPGD                                                                  ...                                                                     

OU492255/P.1/Gamma          ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

MZ896669/P.1/Gamma          ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

OU565182/P.1/Gamma          ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

OU562629/B.1.617.2/Delta    ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

MZ854387/B.1.617.2/Delta    ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

OU539690/B.1.617.2/Delta    ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

MZ857990/C.37/Lambda        ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA                                                                                 N.......                                                           

MZ942542/C.37/Lambda        ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA                                                                                 N.......                                                           

MZ953277/C.37/Lambda        ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA                                                                                 N.......                                                           

MZ487800/B.1.617.1/Kappa    ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

OU322235/B.1.617.1/Kappa    ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

MZ746235/B.1.617.1/Kappa    ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

OK025270/B.1.621/Mu         ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

OU466149/B.1.621/Mu         ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

OU571573/B.1.621/Mu         ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

MZ687447/B.1.429/Epsilon    ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

OU235436/B.1.429/Epsilon    ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddNITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           

OU282717/B.1.429/Epsilon    ccccccc   cc        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINITRFQT   LH        SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI       LLA  RSYLTPGD                                                           



     320       330       340       350       360       370       380       390        X         X         X         X         X         X         X         X 
MN908947/Wuhan-Hu-1         cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

OL672836/BA.1/Omicron       cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                                 R                         A   T                                         D                               L P F                

OL677199//BA.1/Omicron      cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                                 R                         A   T                                         D                               L P F                

EPI_ISL_7701122/BA.2/Omicron cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                                 R                         A                                             D                               F P FA               

EPI_ISL_7747545/BA.2/Omicron cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                                 R                         A                                             D                               F P FA               

EPI_ISL_7747552/BA.2/Omicron cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                                 R                         A                                             D                               F P FA               

EPI_ISL_7605589/BA.3/Omicron cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                                 R                         A   T                                         D                               F P F                

EPI_ISL_7740766/BA.3/Omicron cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                                 R                         A   T                                         D                               F P F                

OU514176/B.1.1.7/Alpha      cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SVS ST               

OU562608/B.1.1.7/Alpha      cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

MZ895877/B.1.1.7/Alpha      cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

MZ376663/B.1.351/Beta       cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

MZ298840/B.1.351/Beta       cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

MZ202314/B.1.351/Beta       cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

OU492255/P.1/Gamma          cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

MZ896669/P.1/Gamma          cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

OU565182/P.1/Gamma          cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

OU562629/B.1.617.2/Delta    cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

MZ854387/B.1.617.2/Delta    cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

OU539690/B.1.617.2/Delta    cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

MZ857990/C.37/Lambda        cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

MZ942542/C.37/Lambda        cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

MZ953277/C.37/Lambda        cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

MZ487800/B.1.617.1/Kappa    cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

OU322235/B.1.617.1/Kappa    cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

MZ746235/B.1.617.1/Kappa    cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

OK025270/B.1.621/Mu         cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      K                        SAS ST               

OU466149/B.1.621/Mu         cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      K                        SAS ST               

OU571573/B.1.621/Mu         cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      K                        SAS ST               

MZ687447/B.1.429/Epsilon    cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

OU235436/B.1.429/Epsilon    cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

OU282717/B.1.429/Epsilon    cccccccccccccccccccccccccc cccccc cccccccccccccccccccccccc   c  cccccccccccccccIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIYQTSNFRVQPTESIVRFPNITNLCPF EVFNAT FASVYAWNRKRISNCVADYSVLYN   F  FKCYGVSPTKLNDLC                          G      R                        SAS ST               

      400       410       420       430       440       450       460       470        X         X         X         X         X         X         X         X
MN908947/Wuhan-Hu-1         ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccEEEEEEEEEEEEEEEEEEEEEEEEF DEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEF DEEEEEEEEEEEEEEEEEFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 K                                  L                  

OL672836/BA.1/Omicron       ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                                                                                       N                      K     S     L                  

OL677199//BA.1/Omicron      ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                                                                                       N                      K     S     L                  

EPI_ISL_7701122/BA.2/Omicron ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST                                                      G                                     N  S        N                      K           L                  

EPI_ISL_7747545/BA.2/Omicron ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST                                                      G                                     N  S        N                      K           L                  

EPI_ISL_7747552/BA.2/Omicron ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST                                                      G                                     N  S        N                      K           L                  

EPI_ISL_7605589/BA.3/Omicron ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST                R                                                                           N           N                      K     S     L                  

EPI_ISL_7740766/BA.3/Omicron ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST                R                                                                           N           N                      K     S     L                  

OU514176/B.1.1.7/Alpha      ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 K                                  L                  

OU562608/B.1.1.7/Alpha      ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 K                                  L                  

MZ895877/B.1.1.7/Alpha      ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 K                                  L                  

MZ376663/B.1.351/Beta       ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 K                                  L                  

MZ298840/B.1.351/Beta       ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 N                                  L                  

MZ202314/B.1.351/Beta       ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 N                                  L                  

OU492255/P.1/Gamma          ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 T                                  L                  

MZ896669/P.1/Gamma          ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 T                                  L                  

OU565182/P.1/Gamma          ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 T                                  L                  

OU562629/B.1.617.2/Delta    ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 K                                  R                  

MZ854387/B.1.617.2/Delta    ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 K                                  R                  

OU539690/B.1.617.2/Delta    ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 K                                  R                  

MZ857990/C.37/Lambda        ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 K                                  Q                  

MZ942542/C.37/Lambda        ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 K                                  Q                  

MZ953277/C.37/Lambda        ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 K                                  Q                  

MZ487800/B.1.617.1/Kappa    ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 K                                  R                  

OU322235/B.1.617.1/Kappa    ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 K                                  R                  

MZ746235/B.1.617.1/Kappa    ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 K                                  R                  

OK025270/B.1.621/Mu         ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 K                                  L                  

OU466149/B.1.621/Mu         ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 N                                  L                  

OU571573/B.1.621/Mu         ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 K                                  L                  

MZ687447/B.1.429/Epsilon    ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 K                                  R                  

OU235436/B.1.429/Epsilon    ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccddddddddddddddddddddddddG KddddddddddddddddddddddddddddddddG KdddddddddddddddddFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 K                                  R                  

OU282717/B.1.429/Epsilon    ccccccccccccc cc cccccccc cccccccccccccccccccccc ccccc ccccc ccccccccccccccccccIIIIIIIIIIIIIIIIIIIIIIIIH JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH JIIIIIIIIIIIIIIIIIFTNVYADSFVIRG EV QIAPGQTG IADYNYKLPDDFTGCVIAWNSN LDSKV GNYNY YRLFRKSNLKPFERDIST             D  R                               N     G                                                 K                                  R                  



       480       490       500       510       520       530       540                  X         X         X         X         X         X         X         
MN908947/Wuhan-Hu-1         cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccEEEEEEF DEEEF DEEEEEEEEEEEEEEF DEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         T     E                N                                                

OL672836/BA.1/Omicron       cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      N            F                                                                  K     A        R  S R  Y   H                                         K  

OL677199//BA.1/Omicron      cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      N            F                                                                  K     A        R  S R  Y   H                                         K  

EPI_ISL_7701122/BA.2/Omicron cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      N            F     G        Y                                         T         K     A        R    R  Y                                                

EPI_ISL_7747545/BA.2/Omicron cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      N            F     G                                                  T         K     A        R    R  Y   H                                            

EPI_ISL_7747552/BA.2/Omicron cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      N            F     G                                                  T         K     A        R    R  Y   H                                            

EPI_ISL_7605589/BA.3/Omicron cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      N            F     G                                                  T         K     A        R    R  Y   H                                            

EPI_ISL_7740766/BA.3/Omicron cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      N            F     G                                                  T         K     A        R    R  Y   H                                            

OU514176/B.1.1.7/Alpha      cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         T     E                Y                                                

OU562608/B.1.1.7/Alpha      cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         T     E                Y                                                

MZ895877/B.1.1.7/Alpha      cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         T     E                Y                                                

MZ376663/B.1.351/Beta       cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         T     K                Y                                                

MZ298840/B.1.351/Beta       cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         T     K                Y                                                

MZ202314/B.1.351/Beta       cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         T     K                Y                                                

OU492255/P.1/Gamma          cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         T     K                Y                                                

MZ896669/P.1/Gamma          cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         T     K                Y                                                

OU565182/P.1/Gamma          cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         T     K                Y                                                

OU562629/B.1.617.2/Delta    cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         K     E                N                                                

MZ854387/B.1.617.2/Delta    cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         K     E                N                                                

OU539690/B.1.617.2/Delta    cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         K     E                N                                                

MZ857990/C.37/Lambda        cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S               Q  G Q      Y                                         T         T     E     S          N                                                

MZ942542/C.37/Lambda        cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S               Q  G Q      Y                                         T         T     E     S          N                                                

MZ953277/C.37/Lambda        cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S               Q  G Q      Y                                         T         T     E     S          N                                                

MZ487800/B.1.617.1/Kappa    cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         T     Q                N                                                

OU322235/B.1.617.1/Kappa    cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         T     Q                N                                                

MZ746235/B.1.617.1/Kappa    cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         T     Q                N                                                

OK025270/B.1.621/Mu         cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         T     K                Y                                                

OU466149/B.1.621/Mu         cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         T     K                Y                                                

OU571573/B.1.621/Mu         cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         T     K                Y                                                

MZ687447/B.1.429/Epsilon    cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         T     E                N                                                

OU235436/B.1.429/Epsilon    cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccddddddG KdddG KddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         T     E                N                                                

OU282717/B.1.429/Epsilon    cccccc  ccccc ccccc cc cc c cc ccc ccccccccccccccccccccccccccccccccccccccccc ccIIIIIIH JIIIH JIIIIIIIIIIIIIIH JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIEIYQAG  PCNGV GFNCY PL SY F PT GVG QPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGL GT      S            F  Q  G Q      Y                                         T         T     E                N                                                

550       560       570       580       590       600       610       620        X         X         X         X         X         X         X         X        
MN908947/Wuhan-Hu-1         cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                                                                                                          D              

OL672836/BA.1/Omicron       cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

OL677199//BA.1/Omicron      cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

EPI_ISL_7701122/BA.2/Omicron cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

EPI_ISL_7747545/BA.2/Omicron cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

EPI_ISL_7747552/BA.2/Omicron cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

EPI_ISL_7605589/BA.3/Omicron cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

EPI_ISL_7740766/BA.3/Omicron cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

OU514176/B.1.1.7/Alpha      cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                                                                G                                  D                                                          

OU562608/B.1.1.7/Alpha      cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                                                                G                                  D                                                          

MZ895877/B.1.1.7/Alpha      cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                                                                G                                  D                                                          

MZ376663/B.1.351/Beta       cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

MZ298840/B.1.351/Beta       cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

MZ202314/B.1.351/Beta       cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

OU492255/P.1/Gamma          cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

MZ896669/P.1/Gamma          cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

OU565182/P.1/Gamma          cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

OU562629/B.1.617.2/Delta    cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

MZ854387/B.1.617.2/Delta    cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

OU539690/B.1.617.2/Delta    cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

MZ857990/C.37/Lambda        cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

MZ942542/C.37/Lambda        cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

MZ953277/C.37/Lambda        cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

MZ487800/B.1.617.1/Kappa    cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

OU322235/B.1.617.1/Kappa    cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

MZ746235/B.1.617.1/Kappa    cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

OK025270/B.1.621/Mu         cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

OU466149/B.1.621/Mu         cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

OU571573/B.1.621/Mu         cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

MZ687447/B.1.429/Epsilon    cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

OU235436/B.1.429/Epsilon    cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              

OU282717/B.1.429/Epsilon    cccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIGVLTESNKKFLPFQQFGRDI DTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ VNCTEVPVAIHADQ                    A                                           G              



630       640       650       660       670       680       690       700        X         X         X         X         X         X         X         X       
MN908947/Wuhan-Hu-1         ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccEEEEEEEEEEEEEEEEEEEEEEEEEF DEEEEEEEEEEEEEEEEEEEEEEEF DEEEEEEEEEEEEEEEEEEEEEEEEELTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  A                                H                         P                          

OL672836/BA.1/Omicron       ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q    R                  A                                Y                       K H                          

OL677199//BA.1/Omicron      ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q    R                  A                                Y                       K H                          

EPI_ISL_7701122/BA.2/Omicron ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q    R                  A                                Y                       K H                          

EPI_ISL_7747545/BA.2/Omicron ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q    R                  A                                Y                       K H                          

EPI_ISL_7747552/BA.2/Omicron ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q    R                  A                                Y                       K H                          

EPI_ISL_7605589/BA.3/Omicron ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q    R                  A                                Y                       K H                          

EPI_ISL_7740766/BA.3/Omicron ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q    R                  A                                Y                       K H                          

OU514176/B.1.1.7/Alpha      ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  A                                H                         H                          

OU562608/B.1.1.7/Alpha      ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  A                                H                         H                          

MZ895877/B.1.1.7/Alpha      ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  A                                H                         H                          

MZ376663/B.1.351/Beta       ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                      N                     V                                H                     H   PW                         

MZ298840/B.1.351/Beta       ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  V                                H                         P                          

MZ202314/B.1.351/Beta       ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                      N                     V                                H                     H   PW                         

OU492255/P.1/Gamma          ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY                                                Q N  R                  A                 F              Y                         P                          

MZ896669/P.1/Gamma          ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  A                                Y                         P                          

OU565182/P.1/Gamma          ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY                                                Q N  R                  A                 F              Y                         P                          

OU562629/B.1.617.2/Delta    ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  A                                H                         R                          

MZ854387/B.1.617.2/Delta    ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  A                                H                         R                          

OU539690/B.1.617.2/Delta    ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  A                                H                         R                          

MZ857990/C.37/Lambda        ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  A                                H                         P                          

MZ942542/C.37/Lambda        ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  A                                H                         P                          

MZ953277/C.37/Lambda        ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  A                                H                         P                          

MZ487800/B.1.617.1/Kappa    ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  A                                H                         R                          

OU322235/B.1.617.1/Kappa    ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  A                                H                         R                          

MZ746235/B.1.617.1/Kappa    ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  A                                H                         R                          

OK025270/B.1.621/Mu         ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  A                                H                         H                          

OU466149/B.1.621/Mu         ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  A                                H                         H                          

OU571573/B.1.621/Mu         ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  A                                H                         H                          

MZ687447/B.1.429/Epsilon    ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  A                                H                         P                          

OU235436/B.1.429/Epsilon    ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccdddddddddddddddddddddddddG KdddddddddddddddddddddddG KdddddddddddddddddddddddddLTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  A                                H                         P                          

OU282717/B.1.429/Epsilon    ccccccccccc cccccccccccccc ccccccccccccccccccccc c c  cccccccccccccccccc ccccccIIIIIIIIIIIIIIIIIIIIIIIIIH JIIIIIIIIIIIIIIIIIIIIIIIH JIIIIIIIIIIIIIIIIIIIIIIIIILTPTWRVYSTG NVFQTRAGCLIGAE VNNSYECDIPIGAGICASYQT T S  RARSVASQSIIAYTMSLG ENSVAY           S                                    Q N  R                  A                                H                         P                          

710       720       730       740       750       760       770       780        X         X         X         X         X         X         X         X      
MN908947/Wuhan-Hu-1         cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     

OL672836/BA.1/Omicron       cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                                R                                                                             K                      

OL677199//BA.1/Omicron      cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                                R                                                                             K                      

EPI_ISL_7701122/BA.2/Omicron cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                                R                                                                             K                      

EPI_ISL_7747545/BA.2/Omicron cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                                R                                                                             K                      

EPI_ISL_7747552/BA.2/Omicron cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                                R                                                                             K                      

EPI_ISL_7605589/BA.3/Omicron cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                                R                                                                             K                      

EPI_ISL_7740766/BA.3/Omicron cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                                R                                                                             K                      

OU514176/B.1.1.7/Alpha      cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK                                                        NR                             I                                                                      

OU562608/B.1.1.7/Alpha      cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK                                                        NR                             I                                                                      

MZ895877/B.1.1.7/Alpha      cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK                                                        NR                             I                                                                      

MZ376663/B.1.351/Beta       cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     

MZ298840/B.1.351/Beta       cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     

MZ202314/B.1.351/Beta       cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     

OU492255/P.1/Gamma          cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     

MZ896669/P.1/Gamma          cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               N                                                                               C                     

OU565182/P.1/Gamma          cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     

OU562629/B.1.617.2/Delta    cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     

MZ854387/B.1.617.2/Delta    cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     

OU539690/B.1.617.2/Delta    cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     

MZ857990/C.37/Lambda        cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     

MZ942542/C.37/Lambda        cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     

MZ953277/C.37/Lambda        cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     

MZ487800/B.1.617.1/Kappa    cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     

OU322235/B.1.617.1/Kappa    cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     

MZ746235/B.1.617.1/Kappa    cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     

OK025270/B.1.621/Mu         cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     

OU466149/B.1.621/Mu         cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     

OU571573/B.1.621/Mu         cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     

MZ687447/B.1.429/Epsilon    cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     

OU235436/B.1.429/Epsilon    cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     

OU282717/B.1.429/Epsilon    cccccccc ccccccccccccccccccccccccccccccccccccccccccccccc  cccccccccccccccccccccIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIISNNSIAIP NFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQL  ALTGIAVEQDKNTQEVFAQVK        T                                               NR                     



 790       800       810       820       830       840       850       860        X         X         X         X         X         X         X         X     
MN908947/Wuhan-Hu-1         ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  T      

OL672836/BA.1/Omicron       ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL                      P                                                 T               Y                                                           K         

OL677199//BA.1/Omicron      ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL                      P                                                 T               Y                                                           K         

EPI_ISL_7701122/BA.2/Omicron ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL                      P                                              N  T               Y                                                                     

EPI_ISL_7747545/BA.2/Omicron ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL                      P                                              N  T               Y                                                                     

EPI_ISL_7747552/BA.2/Omicron ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL                      P                                              N  T               Y                                                                     

EPI_ISL_7605589/BA.3/Omicron ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL                      P                                              N  T               Y                                                                     

EPI_ISL_7740766/BA.3/Omicron ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL                      P                                              N  T               Y                                                                     

OU514176/B.1.1.7/Alpha      ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  T      

OU562608/B.1.1.7/Alpha      ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D                                                           N  T                            S                                                        

MZ895877/B.1.1.7/Alpha      ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  T      

MZ376663/B.1.351/Beta       ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  T      

MZ298840/B.1.351/Beta       ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  T      

MZ202314/B.1.351/Beta       ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  T      

OU492255/P.1/Gamma          ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  T      

MZ896669/P.1/Gamma          ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  T      

OU565182/P.1/Gamma          ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  T      

OU562629/B.1.617.2/Delta    ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  T      

MZ854387/B.1.617.2/Delta    ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  T      

OU539690/B.1.617.2/Delta    ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  T      

MZ857990/C.37/Lambda        ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  N      

MZ942542/C.37/Lambda        ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  N      

MZ953277/C.37/Lambda        ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  N      

MZ487800/B.1.617.1/Kappa    ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  T      

OU322235/B.1.617.1/Kappa    ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  T      

MZ746235/B.1.617.1/Kappa    ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  T      

OK025270/B.1.621/Mu         ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  T      

OU466149/B.1.621/Mu         ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  T      

OU571573/B.1.621/Mu         ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  T      

MZ687447/B.1.429/Epsilon    ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  T      

OU235436/B.1.429/Epsilon    ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL         D            P                                              N  T      

OU282717/B.1.429/Epsilon    ccccccccc cccccccccccc cccccccccccccccccccccccccccccccccccccccccccccc cc ccccccIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIQIYKTPPIK FGGFNFSQILPD SKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF GL VLPPLL                      P                                              N  T               N                                                                     

  870       880       890       900       910       920       930       940        X         X         X         X         X         X         X         X    
MN908947/Wuhan-Hu-1         cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEETDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
OL672836/BA.1/Omicron       cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
OL677199//BA.1/Omicron      cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
EPI_ISL_7701122/BA.2/Omicron cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
EPI_ISL_7747545/BA.2/Omicron cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
EPI_ISL_7747552/BA.2/Omicron cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
EPI_ISL_7605589/BA.3/Omicron cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
EPI_ISL_7740766/BA.3/Omicron cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
OU514176/B.1.1.7/Alpha      cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
OU562608/B.1.1.7/Alpha      cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
MZ895877/B.1.1.7/Alpha      cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
MZ376663/B.1.351/Beta       cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
MZ298840/B.1.351/Beta       cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
MZ202314/B.1.351/Beta       cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
OU492255/P.1/Gamma          cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
MZ896669/P.1/Gamma          cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
OU565182/P.1/Gamma          cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
OU562629/B.1.617.2/Delta    cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
MZ854387/B.1.617.2/Delta    cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
OU539690/B.1.617.2/Delta    cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
MZ857990/C.37/Lambda        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
MZ942542/C.37/Lambda        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
MZ953277/C.37/Lambda        cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
MZ487800/B.1.617.1/Kappa    cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
OU322235/B.1.617.1/Kappa    cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
MZ746235/B.1.617.1/Kappa    cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
OK025270/B.1.621/Mu         cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
OU466149/B.1.621/Mu         cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
OU571573/B.1.621/Mu         cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
MZ687447/B.1.429/Epsilon    cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
OU235436/B.1.429/Epsilon    cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA
OU282717/B.1.429/Epsilon    cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIITDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA



   950       960       970       980       990      1000      1010      1020        X         X         X         X         X         X         X         X   
MN908947/Wuhan-Hu-1         ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEELGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D   Q              N           LS                                         

OL672836/BA.1/Omicron       ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D                               S                                                  H              K           F                                          

OL677199//BA.1/Omicron      ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D                               S                                                  H              K           F                                          

EPI_ISL_7701122/BA.2/Omicron ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D                              LS                                                  H              K                                                      

EPI_ISL_7747545/BA.2/Omicron ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D                              LS                                                  H              K                                                      

EPI_ISL_7747552/BA.2/Omicron ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D                              LS                                                  H              K                                                      

EPI_ISL_7605589/BA.3/Omicron ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D                              LS                                                  H              K                                                      

EPI_ISL_7740766/BA.3/Omicron ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D                              LS                                                  H              K                                                      

OU514176/B.1.1.7/Alpha      ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D   Q              N           L                                                                               A                                         

OU562608/B.1.1.7/Alpha      ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D   Q              N           L                                                                               A                                         

MZ895877/B.1.1.7/Alpha      ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D   Q              N           L                                                                               A                                         

MZ376663/B.1.351/Beta       ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D   Q              N           LS                                         

MZ298840/B.1.351/Beta       ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D   Q              N           LS                                         

MZ202314/B.1.351/Beta       ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D   Q              N           LS                                         

OU492255/P.1/Gamma          ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D   Q              N           LS                                         

MZ896669/P.1/Gamma          ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D   Q              N           LS                                         

OU565182/P.1/Gamma          ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D   Q              N           LS                                         

OU562629/B.1.617.2/Delta    ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN         Q              N           LS                                              N                                                                         

MZ854387/B.1.617.2/Delta    ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN         Q              N           LS                                              N                                                                         

OU539690/B.1.617.2/Delta    ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN         Q              N           LS                                              N                                                                         

MZ857990/C.37/Lambda        ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D   Q              N           LS                                         

MZ942542/C.37/Lambda        ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D   Q              N           LS                                         

MZ953277/C.37/Lambda        ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D   Q              N           LS                                         

MZ487800/B.1.617.1/Kappa    ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D   Q              N           LS                                         

OU322235/B.1.617.1/Kappa    ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D   Q              N           LS                                         

MZ746235/B.1.617.1/Kappa    ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D   Q              N           LS                                         

OK025270/B.1.621/Mu         ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN         Q              N           LS                                              N                                                                         

OU466149/B.1.621/Mu         ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN         Q              N           LS                                              N                                                                         

OU571573/B.1.621/Mu         ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN         Q              N           LS                                              N                                                                         

MZ687447/B.1.429/Epsilon    ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D   Q              N           LS                                         

OU235436/B.1.429/Epsilon    ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D   Q              N           LS                                         

OU282717/B.1.429/Epsilon    ccccc ccc cccccccccccccc ccccccccccc  cccccccccccccccccccccccccccccccccccccccccIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIILGKLQ VVN NAQALNTLVKQLSS FGAISSVLNDI  RLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN     D   Q              N           LS                                         

   1030      1040      1050      1060      1070      1080      1090      1100        X         X         X         X         X         X         X         X  
MN908947/Wuhan-Hu-1         ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEELAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

OL672836/BA.1/Omicron       ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

OL677199//BA.1/Omicron      ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

EPI_ISL_7701122/BA.2/Omicron ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

EPI_ISL_7747545/BA.2/Omicron ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

EPI_ISL_7747552/BA.2/Omicron ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

EPI_ISL_7605589/BA.3/Omicron ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

EPI_ISL_7740766/BA.3/Omicron ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

OU514176/B.1.1.7/Alpha      ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

OU562608/B.1.1.7/Alpha      ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

MZ895877/B.1.1.7/Alpha      ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

MZ376663/B.1.351/Beta       ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

MZ298840/B.1.351/Beta       ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

MZ202314/B.1.351/Beta       ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

OU492255/P.1/Gamma          ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W                                               Q                             H    I                                                                           

MZ896669/P.1/Gamma          ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W                                               Q                             H    I                                                                           

OU565182/P.1/Gamma          ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W                                               Q                             H    I                                                                           

OU562629/B.1.617.2/Delta    ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

MZ854387/B.1.617.2/Delta    ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

OU539690/B.1.617.2/Delta    ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

MZ857990/C.37/Lambda        ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

MZ942542/C.37/Lambda        ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

MZ953277/C.37/Lambda        ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

MZ487800/B.1.617.1/Kappa    ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                                                                                                          H                             D 

OU322235/B.1.617.1/Kappa    ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                                                                                                          H                             D 

MZ746235/B.1.617.1/Kappa    ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                                                         H                                                H                               

OK025270/B.1.621/Mu         ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

OU466149/B.1.621/Mu         ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

OU571573/B.1.621/Mu         ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

MZ687447/B.1.429/Epsilon    ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

OU235436/B.1.429/Epsilon    ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 

OU282717/B.1.429/Epsilon    ccc ccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccc cIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIILAA KMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA EKNFTTAPAICHDGKAHFPREGVFVSNGT W   T                                           Q                             H 



    1110      1120      1130      1140      1150      1160      1170      1180        X         X         X         X         X         X         X         X 
MN908947/Wuhan-Hu-1         ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

OL672836/BA.1/Omicron       ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

OL677199//BA.1/Omicron      ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

EPI_ISL_7701122/BA.2/Omicron ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

EPI_ISL_7747545/BA.2/Omicron ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

EPI_ISL_7747552/BA.2/Omicron ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

EPI_ISL_7605589/BA.3/Omicron ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

EPI_ISL_7740766/BA.3/Omicron ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

OU514176/B.1.1.7/Alpha      ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK                     G                                            I      V                    H                                                               

OU562608/B.1.1.7/Alpha      ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK                     G                                            I      V                    H                                                               

MZ895877/B.1.1.7/Alpha      ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK                     G                                            I      V                    H                                                               

MZ376663/B.1.351/Beta       ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

MZ298840/B.1.351/Beta       ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D                                                  I      V                          C                                                         

MZ202314/B.1.351/Beta       ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

OU492255/P.1/Gamma          ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I                                                                                     F     

MZ896669/P.1/Gamma          ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I                                                                                     F     

OU565182/P.1/Gamma          ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I                                                                                     F     

OU562629/B.1.617.2/Delta    ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

MZ854387/B.1.617.2/Delta    ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

OU539690/B.1.617.2/Delta    ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

MZ857990/C.37/Lambda        ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

MZ942542/C.37/Lambda        ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

MZ953277/C.37/Lambda        ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                                   V                                                                       F            

MZ487800/B.1.617.1/Kappa    ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

OU322235/B.1.617.1/Kappa    ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

MZ746235/B.1.617.1/Kappa    ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

OK025270/B.1.621/Mu         ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

OU466149/B.1.621/Mu         ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

OU571573/B.1.621/Mu         ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

MZ687447/B.1.429/Epsilon    ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

OU235436/B.1.429/Epsilon    ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

OU282717/B.1.429/Epsilon    ccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccc cccccc cccccIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIFVTQRNFYEPQIITT NTFVS NCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGD SGINAS VNIQK               D     G                                            I      V     

     1190      1200      1210      1220      1230      1240      1250      1260        X         X         X         X         X         X         X         X
MN908947/Wuhan-Hu-1         ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

OL672836/BA.1/Omicron       ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

OL677199//BA.1/Omicron      ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

EPI_ISL_7701122/BA.2/Omicron ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

EPI_ISL_7747545/BA.2/Omicron ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

EPI_ISL_7747552/BA.2/Omicron ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

EPI_ISL_7605589/BA.3/Omicron ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

EPI_ISL_7740766/BA.3/Omicron ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

OU514176/B.1.1.7/Alpha      ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

OU562608/B.1.1.7/Alpha      ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

MZ895877/B.1.1.7/Alpha      ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

MZ376663/B.1.351/Beta       ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

MZ298840/B.1.351/Beta       ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

MZ202314/B.1.351/Beta       ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

OU492255/P.1/Gamma          ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

MZ896669/P.1/Gamma          ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

OU565182/P.1/Gamma          ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

OU562629/B.1.617.2/Delta    ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

MZ854387/B.1.617.2/Delta    ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

OU539690/B.1.617.2/Delta    ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

MZ857990/C.37/Lambda        ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

MZ942542/C.37/Lambda        ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

MZ953277/C.37/Lambda        ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

MZ487800/B.1.617.1/Kappa    ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

OU322235/B.1.617.1/Kappa    ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

MZ746235/B.1.617.1/Kappa    ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

OK025270/B.1.621/Mu         ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

OU466149/B.1.621/Mu         ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

OU571573/B.1.621/Mu         ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               I                               

MZ687447/B.1.429/Epsilon    ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

OU235436/B.1.429/Epsilon    ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               

OU282717/B.1.429/Epsilon    ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIV VTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD                                               M                               



      1270                                                                              X                                                                     
MN908947/Wuhan-Hu-1         ccccccccccccc                                                                  EEEEEEEEEEEEF                                                                  SEPVLKGVKLHYT                                                                  
OL672836/BA.1/Omicron       ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
OL677199//BA.1/Omicron      ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
EPI_ISL_7701122/BA.2/Omicron ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
EPI_ISL_7747545/BA.2/Omicron ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
EPI_ISL_7747552/BA.2/Omicron ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
EPI_ISL_7605589/BA.3/Omicron ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
EPI_ISL_7740766/BA.3/Omicron ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
OU514176/B.1.1.7/Alpha      ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
OU562608/B.1.1.7/Alpha      ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
MZ895877/B.1.1.7/Alpha      ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
MZ376663/B.1.351/Beta       ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
MZ298840/B.1.351/Beta       ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
MZ202314/B.1.351/Beta       ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
OU492255/P.1/Gamma          ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
MZ896669/P.1/Gamma          ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
OU565182/P.1/Gamma          ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
OU562629/B.1.617.2/Delta    ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
MZ854387/B.1.617.2/Delta    ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
OU539690/B.1.617.2/Delta    ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
MZ857990/C.37/Lambda        ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
MZ942542/C.37/Lambda        ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
MZ953277/C.37/Lambda        ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
MZ487800/B.1.617.1/Kappa    ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
OU322235/B.1.617.1/Kappa    ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
MZ746235/B.1.617.1/Kappa    ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
OK025270/B.1.621/Mu         ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
OU466149/B.1.621/Mu         ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
OU571573/B.1.621/Mu         ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
MZ687447/B.1.429/Epsilon    ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
OU235436/B.1.429/Epsilon    ccccccccccccc                                                                  ddddddddddddG                                                                  SEPVLKGVKLHYT                                                                  
OU282717/B.1.429/Epsilon    ccccccccccccc                                                                  IIIIIIIIIIIIH                                                                  SEPVLKGVKLHYT                                                                  
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Supplementary Figure S3

Plasmid (copies/μL)
Wild-type        0           0             2e6        2e6 2e6 No input    No input   sample 3  sample 3  sample 3  No input              

Omicron          2e6         2e1            0           2e6        2e1         sample 1 sample 2   No input  sample 1   sample 2 No input
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