Supplementary Table S1. Information of clinical samples

Sample ID Sampling | Age | Gender Infection Infection Ct value Identification of SARS-CoV-
Date (years) sourcess stage* (ORF1ab/N)* 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 Irag 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 27126 Beta
2021A-XG07933 2021/717 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.

TCt, 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.
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0oU514176/B.1.1.7/Alpha jAVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLNEFVFKNIDGYFKIYSKHTP INNAYRIBILPOGF SALEPLVDLPIGI
0U562608/B.1.1.7/Alpha IAVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLNEFVFKNIDGYFKIYSKHTP I\NAYRIBIL.POGF SALEPLVDLPIGI
Mz895877/B.1.1.7/Alpha AlVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTP I\JAURMMNINI.PQGF SALEPLVDLPIGI
Mz376663/B.1.351/Beta VY SSANNCTFEYVSQPFLMDLEGKQGNFKNLBRIEFVFKNIDGYFKIYSKHTP I|\MAURMMNETI.PQGF SALEPLVDLPIGI
MZ298840/B.1.351/Beta lVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLBRIEFVFKNIDGYFKIYSKHTP I\MAURMNNEL.PQGF SALEPLVDLPIGI
MZ202314/B.1.351/Beta AlVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLBREFVFKNIDGYFKIYSKHTP INAYRMNNEL.PQGF SALEPLVDLPIGI
0U492255/P.1/Gamma jAVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLEEFVFKNIDGYFKIYSKHTP INNYRIBILPOQGF SALEPLVDLPIGI
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Mz953277/C.37/Lambda lVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTP I\JAURMMNNI.POQGF SALEPLVDLPIGI
Mz487800/B.1.617.1/Kappa AlVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLBRIEFVFKNIDGYFKIYSKHTP I\JAURMMNNI.PQGF SALEPLVDLPIGI
0U322235/B.1.617.1/Kappa VY SSANNCTFEYVSQPFLMDLEGKQGNFKNLBRIEFVFKNIDGYFKIYSKHTP INAURMMMNI.PQGF SALEPLVDLPIGI
MZ746235/B.1.617.1/Kappa AlVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLBREFVFKNIDGYFKIYSKHTP INAYRMNMNI.PQGF SALEPLVDLPIGI
0K025270/B.1.621/Mu jAVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLNEFVFKNIDGYFKIYSKHTP INNMYRIBILPOQGF SALEPLVDLPIGI
0U466149/B.1.621/Mu IAVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLNEFVFKNIDGYFKIYSKHTP I\NAYRIBIL.POQGF SALEPLVDLPIGI
0U571573/B.1.621/Mu AlVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTP I\JAURMMNINI.POQGF SALEPLVDLPIGI
MZ687447/B.1.429/Epsilon AlVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLBRIEFVFKNIDGYFKIYSKHTP I\JAURMMNNI.PQGF SALEPLVDLPIGI
0U235436/B.1.429/Epsilon VY SSANNCTFEYVSQPFLMDLEGKQGNFKNLBRIEFVFKNIDGYFKIYSKHTP INAURMMMNI.PQGF SALEPLVDLPIGI
0U282717/B.1.429/Epsilon JAVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLBRIEFVFKNIDGYFKIYSKHTP INSAYRNMMNI.POQGF SALEPLVDLPIGI
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NITRFQTIRWNL HNCRSNEIES SSGWTAGAAAYYVGYLOQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI
NITRFQTIRWNL HESSRSNEENS SSGWTAGAAAYYVGYLOQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI
NITRFQTIRWNL HESSRANBEENS SSGWTAGAAAYYVGYLOQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI
NITRFQTIRWNL HEESRANBHENS SSGWTAGAAAYYVGYLOQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI
NITRF QTIRIFNL HRERGNEEIS SSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI
NITRF QTR L HRERGNEEN]S SSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI
NITRFQTIRWNL HNCRSNEIES SSGWTAGAAAYYVGYLOQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI
NITRFQTIRWNL HESSRANEIENS SSGWTAGAAAYYVGYLOQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI
NITRFQTIRWNL HESSRANBEENS SSGWTAGAAAYYVGYLOQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI
NITRFQTIRWNL HESRANRHENS SSGWTAGAAAYYVGYLOQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI

Mz298840/B.1.351/Beta
Mz202314/B.1.351/Beta
0U492255/P.1/Gamma
MZ896669/P.1/Gamma
0U565182/P.1/Gamma
0U562629/B.1.617.2/Delta
Mz854387/B.1.617.2/Delta
0U539690/B.1.617.2/Delta
Mz857990/C.37/Lambda
Mz942542/C.37/Lambda
Mz953277/C.37/Lambda
Mz487800/B.1.617.1/Kappa

SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI
SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI
SSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI
NITRF QTIRIFNL HRERANEEIS SSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI

0U322235/B.1.617.1/Kappa NITRF QTR L HRERGNEEN]S SSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI
MZz746235/B.1.617.1/Kappa NITRFQTIRWNL HNCRSNEIES SSGWTAGAAAYYVGYLOQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI
OK025270/B.1.621/Mu NITRF QTIRIFNL HiNNRGNNRE]S SSGWTAGAAAYYVGYLOQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI
0U466149/B.1.621/Mu NITRF QTIRIFNL HiRGNEE]S SSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI
0U571573/B.1.621/Mu NITRF QTIRENL HRERGNEEEIS SSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI
MZ687447/B.1.429/Epsilon NITRF QTIRIFNL HRERGNEEIS SSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI
0U235436/B.1.429/Epsilon NITRF QTR L HRERGNEEN]S SSGWTAGAAAYYVGYLOQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI
0U282717/B.1.429/Epsilon NITRFQ TIEWNL HESSRSWMPEEIS SSGWTAGAAAYYVGYLOQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGI
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OL672836/BA.1/Omicron
OL677199//BA.1/Omicron
EPI_ISL 7701122/BA.2/Omicron
EPI_ISL_7747545/BA.2/Omicron
EPI_ISL_7747552/BA.2/Omicron
EPI_ISL_7605589/BA.3/Omicron
EPI_ISL_7740766/BA.3/Omicron

0U514176/B.
0U562608/B.
Mz895877/B.
Mz376663/B.
MzZ298840/B.
Mz202314/B.
0U492255/P.
MZ896669/P.
0U565182/P.
0U562629/B.
Mz854387/B.
0U539690/B.
Mz857990/C.
Mz942542/C.
Mz953277/C.
Mz487800/B.
0U322235/B.
Mz746235/B.
OK025270/B.
OU466149/B.
ouU571573/B.
MZ687447/B.
0U235436/B.
0U282717/B.

1
1
1
1
1

1
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.351/Beta
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1/Gamma
1/Gamma
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1
1
1
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37/Lambda
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1.

1
1
1
1.
1
1
1
1

617.1/Kappa
.617.1/Kappa
.617.1/Kappa
.621/Mu
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OL672836/BA.1/Omicron
OL677199//BA.1/Omicron
EPI_ISL_7701122/BA.2/Omicron
EPI_ISL_7747545/BA.2/Omicron
EPI_ISL_7747552/BA.2/Omicron
EPI_ISL 7605589/BA.3/Omicron
EPI_ISL_7740766/BA.3/Omicron

0oU514176/B.
0U562608/B.
Mz895877/B.
Mz376663/B.
Mz298840/B.
MZ202314/B.
0U492255/P.
MZ896669/P.
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1
1
1

0U571573/B

MZ687447/B.
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1
1
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OL677199//BA.1/Omicron
EPI_ISL 7701122/BA.2/Omicron
EPI_ISL_7747545/BA.2/Omicron
EPI_ISL_7747552/BA.2/Omicron
EPI_ISL_7605589/BA.3/Omicron
EPI_ISL_7740766/BA.3/Omicron
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Mz376663/B.
MzZ298840/B.
Mz202314/B.
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0U539690/B.
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Mz746235/B.
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1/Gamma

1
1
1
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1
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WPCNGVEGFNCYP L{6]S Y[EF[OP TNGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLEGT
IMPCNGVINGFNC Y|P LIS YNJFINP TMGVGEIOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLJNGT
IMPCNGVEINGEFNC Y|P LIS YNFINP TMGVGEIOQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLJNGT
IMPCNGVE\GEFNC Y|P LS Y[§FINP TMGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLENGT
ISPCNGVE\GFNCYIP LINS Y[§F)P TMGVGEIQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNEFNFNGLENGT
IMPCNGVINGFNCYP LIS Y[EFINP TMGVGEIOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLEGT
IMPCNGVINGFNCY3P LIS Y[§FINP TMGVGEIOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLEGT
IMPCNGVINGFNC Y|P LIS Y[§FINP TMGVGEIOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLENGT
WPCNGVIGFNCY|JP L{6]S Y[ F[O]P TMGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLENGT
WPCNGVIGFNCY|JP Lf6]S Y[§F[O]P TMGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLENGT
WPCNGVIIGFNCYP L{6]S Y[F[o]P TMGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLEGT
WP CNGVINGFNCY3P L{6]S Y[EF[O]P TMGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLEGT
WPCNGVINGFNCY3P L{6]S Y[EF[OJP TMGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLEGT
WPCNGVINGFNCY3JP L{6]S Y[§F[O]P TMGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLENGT
WPCNGVINGFNCY|JP Lf6]S Y[§F[O]P TMGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLENGT
WPCNGVINGFNCY|JP Lf6]S Y[§F[OJP TMGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLENGT
WPCNGVINGFNCYP L{6]S Y[F[o]P TMGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLEGT
IMPCNGVIGFNCY3P L{6]S Y[EF[O]P TN\GVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLEGT
ISPCNGVIGFNCY3P L{6]S Y[EF[O]P TNGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLEGT
IMPCNGVIGFNC Y|P L{6]S Y[§F[]P TNGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLENGT
WPCNGVIGFNCYRP Lfe]S Y[F[OJP TNGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLENGT
WPCNGVIGFNCYRP L{6]S Y[F[OJP TNGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLENGT
WPCNGVIIGFNCYBJP L{6]S Y[F[o]P TNNIGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLEGT
WP CNGV[GFNCY3P L{6]S Y[EF[O)P TN\GVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLEGT
WPCNGV[GFNCYP L{6]S Y[EF[O]P TN\GVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLEGT
WP CNGV[EGFNCYJP Lf6]S Y[EF[O]P TNGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLEGT
WPCNGVINGFNCY|JP Lf6]S Y[§F[O]P TMGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLENGT
WPCNGVINGFNCY|JP Lf6]S Y[§F[OJP TMGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLENGT
WPCNGVINGFNCYP L{6]S Y[F[o]P TMGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLEGT
WPCNGVIGFNCYP L{6]S Y[EF[O)P TN\GVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLEGT
WPCNGVIGFNCYP L{6]S Y[EF[OP TNGVGMOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLEGT
WP CNGVINGFNC YJJP L[]S Y[EF[)P TN\GVGMQOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLENGT
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1

1
1
1
1
1

.1.7/Alpha
.1.7/Alpha
.1.7/Alpha
.351/Beta
.351/Beta
.351/Beta

1/Gamma
1/Gamma
1/Gamma

1
1
1

.617.2/Delta
.617.2/Delta
.617.2/Delta

37/Lambda
37/Lambda
37/Lambda

1.

617.1/Kappa
.617.1/Kappa
.617.1/Kappa
.621/Mu
.621/Mu
621/Mu
.429/Epsilon
.429/Epsilon
.429/Epsilon

GVLTESNKKFLPFQQOFGRDIEDTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQPVNCTEVPVAIHADQ
GVLTESNKKFLPFQOFGRDINDTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQEVNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIENDTTDAVRDPOQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIENDTTDAVRDPOQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIPDTTDAVRDPOQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIPDTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOQFGRDIEDTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIBNDTTDAVRDPOQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQEVNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIBIDTTDAVRDPOQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIPBIDTTDAVRDPOQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIPIDTTDAVRDPOQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIPDTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOQFGRDIEDTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIENDTTDAVRDPOQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQEVNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIEDTTDAVRDPOQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIEDTTDAVRDPOQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIPDTTDAVRDPOQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIPDTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOQFGRDIEDTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIBNDTTDAVRDPOQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQEVNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIEDTTDAVRDPOQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIENDTTDAVRDPOQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIEDTTDAVRDPOQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIEPDTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOQFGRDIEDTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIBNDTTDAVRDPOQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQEVNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIEDTTDAVRDPOQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIENDTTDAVRDPOQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIEDTTDAVRDPOQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOFGRDIEPDTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOQFGRDIEDTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQ[VNCTEVPVAIHADOQ
GVLTESNKKFLPFQOQFGRDIBWNDTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQIVNCTEVPVAIHADOQ




MN908947/Wuhan-Hu-1
OL672836/BA.1/Omicron
OL677199//BA.1/Omicron
EPI_ISL 7701122/BA.2/Omicron
EPI_ISL_7747545/BA.2/Omicron
EPI_ISL_7747552/BA.2/Omicron
EPI_ISL_7605589/BA.3/Omicron
EPI_ISL_7740766/BA.3/Omicron

0U514176/B.
0U562608/B.
Mz895877/B.
Mz376663/B.
MzZ298840/B.
Mz202314/B.
0U492255/P.
MZ896669/P.
0U565182/P.
0U562629/B.
Mz854387/B.
0U539690/B.
Mz857990/C.
Mz942542/C.
Mz953277/C.
Mz487800/B.
0U322235/B.
Mz746235/B.
OK025270/B.
OU466149/B.
ouU571573/B.
MZ687447/B.
0U235436/B.
0U282717/B.

1
1
1
1
1

1

.1.7/Alpha
.1.7/Alpha
.1.7/Alpha
.351/Beta
.351/Beta
.351/Beta

1/Gamma
1/Gamma
1/Gamma

1
1
1

.617.2/Delta
.617.2/Delta
.617.2/Delta

37/Lambda
37/Lambda
37/Lambda

1.

1
1
1
1.
1
1
1
1

617.1/Kappa
.617.1/Kappa
.617.1/Kappa
.621/Mu
621/Mu
.621/Mu
.429/Epsilon
.429/Epsilon
.429/Epsilon

MN908947/Wuhan-Hu-1
OL672836/BA.1/Omicron
OL677199//BA.1/Omicron
EPI_ISL_7701122/BA.2/Omicron
EPI_ISL_7747545/BA.2/Omicron
EPI_ISL_7747552/BA.2/Omicron
EPI_ISL 7605589/BA.3/Omicron
EPI_ISL_7740766/BA.3/Omicron

0oU514176/B.
0U562608/B.
Mz895877/B.
Mz376663/B.
Mz298840/B.
MZ202314/B.
0U492255/P.
MZ896669/P.
0U565182/P.
0U562629/B.
Mz854387/B.
0U539690/B.
Mz857990/C.
Mz942542/C.
Mz953277/C.
Mz487800/B.
0U322235/B.1
MZz746235/B.1
0K025270/B.1
0U466149/B.1
1.
1
1
1

0U571573/B

MZ687447/B.
0U235436/B.
0U282717/B.

1

1
1
1
1
1

.1.7/Alpha
.1.7/Alpha
.1.7/Alpha
.351/Beta
.351/Beta
.351/Beta

1/Gamma
1/Gamma
1/Gamma

1
1
1

.617.2/Delta
.617.2/Delta
.617.2/Delta

37/Lambda
37/Lambda
37/Lambda

1.

617.1/Kappa
.617.1/Kappa
.617.1/Kappa
.621/Mu
.621/Mu
621/Mu
.429/Epsilon
.429/Epsilon
.429/Epsilon

630 640 650 660 670 680 690 700

LTPTWRVYSTGEINVFQTRAGCLIGAERBIVNNSYECDIPIGAGICASYQT[ETNSIHJNRARSVASQSIIAYTMSLGRENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAEMVNNSYECDIPIGAGICASYQT[TINSEINRARSVASQSIIAYTMSLGRENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAEMVNNSYECDIPIGAGICASYQT[TINSEINRARSVASQSIIAYTMSLGRENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAEMVNNSYECDIPIGAGICASYQT[YTINSEINRARSVASQSIIAYTMSLGREENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAEMVNNSYECDIPIGAGICASYQTETINSEINRARSVASQSIIAYTMSLGRENSVAY|
LTPTWRVYSTGEINVFQTRAGCLIGAEMVNNSYECDIPIGAGICASYQT[TISSEINRARSVASQSIIAYTMSLGRENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAEMVNNSYECDIPIGAGICASYQT[TINSEINRARSVASQSIIAYTMSLGRENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAEMVNNSYECDIPIGAGICASYQT[TINSEINRARSVASQSIIAYTMSLGRENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAERBRIVNNSYECDIPIGAGICASYQT[TNSEINRARSVASQSIIAYTMSLGRENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAERBIVNNSYECDIPIGAGICASYQT[TNSEINRARSVASQSIIAYTMSLGRENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAEBVNNSYECDIPIGAGICASYQTETNSEINRARSVASQSIIAYTMSLGERENSVAY|
LTPTWRVYSTGEINVFQTRAGCLIGAERIVNNSYECDIPIGAGICASYQTREITNSIHYRARSVASQSIIAYTMSLGYENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAERBIVNNSYECDIPIGAGICASYQT[ETNSIHNRARSVASQSIIAYTMSLGYENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAERBRIVNNSYECDIPIGAGICASYQTRITNSIHYRARSVASQSIIAYTMSLGYENSVAY
LTPTWRVYSTGENVFQTRAGCLIGAEMVNNSYECDIPIGAGICASYQT[TNSIHJNRARSVASQSIIAYTMSLGRENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAEMVNNSYECDIPIGAGICASYQT[TNSIHJNRARSVASQSIIAYTMSLGREENSVAY
LTPTWRVYSTGENVFQTRAGCLIGAEMVNNSYECDIPIGAGICASYQTETNSIHNRARSVASQSIIAYTMSLGRENSVAY|
LTPTWRVYSTGEINVFQTRAGCLIGAERIVNNSYECDIPIGAGICASYQTETNSININARARSVASQSIIAYTMSLGRENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAERBIVNNSYECDIPIGAGICASYQTETNSININRARSVASQSIIAYTMSLGRENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAERBRIVNNSYECDIPIGAGICASYQT[TNSININRARSVASQSIIAYTMSLGRENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAERBRIVNNSYECDIPIGAGICASYQT[TNSIHNRARSVASQSIIAYTMSLGRENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAERBIVNNSYECDIPIGAGICASYQT[TNSIHNRARSVASQSIIAYTMSLGEENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAEBVNNSYECDIPIGAGICASYQTETNSIHNRARSVASQSIIAYTMSLGERENSVAY,|
LTPTWRVYSTGEINVFQTRAGCLIGAERIVNNSYECDIPIGAGICASYQTETNSINIARARSVASQSIIAYTMSLGRENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAERBIVNNSYECDIPIGAGICASYQTETNSININRARSVASQSIIAYTMSLGRENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAERBRVNNSYECDIPIGAGICASYQT[TNSININRARSVASQSIIAYTMSLGRENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAERBRIVNNSYECDIPIGAGICASYQT[TNSEINRARSVASQSIIAYTMSLGRENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAERBIVNNSYECDIPIGAGICASYQT[TNSEINRARSVASQSIIAYTMSLGEENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAEBVNNSYECDIPIGAGICASYQTETNSEINRARSVASQSIIAYTMSLGERENSVAY,|
LTPTWRVYSTGEINVFQTRAGCLIGAERIVNNSYECDIPIGAGICASYQT[TNSIHNRARSVASQSIIAYTMSLGRENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAERBIVNNSYECDIPIGAGICASYQT[ETNSIHJNRARSVASQSIIAYTMSLGRENSVAY
LTPTWRVYSTGEINVFQTRAGCLIGAERBIVNNSYECDIPIGAGICASYQTITNSIYNRARSVASQSIIAYTMSLGEIENSVAY

710 720 730 740 750 760 770 780

SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLIMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTOQLMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLOQYGSFCTQLINALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLOYGSFCTQLINALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLINALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLINALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLINALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTOQLMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPMNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLOQYGSFCTQLIMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPHMNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLOYGSFCTOQLIMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPMNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLINMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLIMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTOQLNRALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLOYGSFCTQLIMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLOYGSFCTQLIMMALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLINMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLINMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTOQLNRALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLOYGSFCTQLIMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLOYGSFCTOQLIMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLINMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLIMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTOQLNRALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLOYGSFCTQLIMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLOYGSFCTQLIMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLIMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLINMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLMNALTGIAVEQDKNTQEVFAQVK]
SNNSIAIPWNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNMRALTGIAVEQDKNTQEVFAQVK]




MN908947/Wuhan-Hu-1
OL672836/BA.1/Omicron
OL677199//BA.1/Omicron
EPI_ISL 7701122/BA.2/Omicron
EPI_ISL_7747545/BA.2/Omicron
EPI_ISL_7747552/BA.2/Omicron
EPI_ISL_7605589/BA.3/Omicron
EPI_ISL_7740766/BA.3/Omicron

0U514176/B.
0U562608/B.
Mz895877/B.
Mz376663/B.
MzZ298840/B.
Mz202314/B.
0U492255/P.
MZ896669/P.
0U565182/P.
0U562629/B.
Mz854387/B.
0U539690/B.
Mz857990/C.
Mz942542/C.
Mz953277/C.
Mz487800/B.
0U322235/B.
Mz746235/B.
OK025270/B.
OU466149/B.
ouU571573/B.
MZ687447/B.
0U235436/B.
0U282717/B.

1
1
1
1
1

1

.1.7/Alpha
.1.7/Alpha
.1.7/Alpha
.351/Beta
.351/Beta
.351/Beta

1/Gamma
1/Gamma
1/Gamma

1
1
1

.617.2/Delta
.617.2/Delta
.617.2/Delta

37/Lambda
37/Lambda
37/Lambda

1.

1
1
1
1.
1
1
1
1

617.1/Kappa
.617.1/Kappa
.617.1/Kappa
.621/Mu
621/Mu
.621/Mu
.429/Epsilon
.429/Epsilon
.429/Epsilon

MN908947/Wuhan-Hu-1
OL672836/BA.1/Omicron
OL677199//BA.1/Omicron
EPI_ISL_7701122/BA.2/Omicron
EPI_ISL_7747545/BA.2/Omicron
EPI_ISL_7747552/BA.2/Omicron
EPI_ISL 7605589/BA.3/Omicron
EPI_ISL_7740766/BA.3/Omicron

0oU514176/B.
0U562608/B.
Mz895877/B.
Mz376663/B.
Mz298840/B.
MZ202314/B.
0U492255/P.
MZ896669/P.
0U565182/P.
0U562629/B.
Mz854387/B.
0U539690/B.
Mz857990/C.
Mz942542/C.
Mz953277/C.
Mz487800/B.
0U322235/B.1
MZz746235/B.1
0K025270/B.1
0U466149/B.1
1.
1
1
1

0U571573/B

MZ687447/B.
0U235436/B.
0U282717/B.

1

1
1
1
1
1

.1.7/Alpha
.1.7/Alpha
.1.7/Alpha
.351/Beta
.351/Beta
.351/Beta

1/Gamma
1/Gamma
1/Gamma

1
1
1

.617.2/Delta
.617.2/Delta
.617.2/Delta

37/Lambda
37/Lambda
37/Lambda

1.

617.1/Kappa
.617.1/Kappa
.617.1/Kappa
.621/Mu
.621/Mu
621/Mu
.429/Epsilon
.429/Epsilon
.429/Epsilon

790 800 810 820 830 840 850 860

QIYKTPPIKBIFGGFNFSQILPDESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLEVLPPLL
QIYKTPPIKMFGGFNFSQILPDIESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF|AGLIWVLPPLL
QIYKTPPIKMFGGFNFSQILPDESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFAGLIWVLPPLL
QIYKTPPIKMFGGFNFSQILPDESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLWWVLPPLL
QIYKTPPIKMFGGFNFSQILPDIRSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLIVLPPLL
OQIYKTPPIKMFGGFNFSQILPDIESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLEVLPPLL
QIYKTPPIKMFGGFNFSQILPDIESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLEVLPPLL
QIYKTPPIKMFGGFNFSQILPDIESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLEVLPPLL
QIYKTPPIKPBIFGGFNFSQILPDESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLEWVLPPLL
QIYKTPPIKPBJFGGFNFSQILPDBSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLEWVLPPLL
QIYKTPPIKPFGGFNFSQILPDIRSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLIVLPPLL
OQIYKTPPIKBFGGFNFSQILPDIESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLEVLPPLL
QIYKTPPIKPBIFGGFNFSQILPDIESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLEVLPPLL
QIYKTPPIKPBIFGGFNFSQILPDIESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLEWVLPPLL
QIYKTPPIKPBIFGGFNFSQILPDESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLEWVLPPLL
QIYKTPPIKPBJFGGFNFSQILPDESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLWVLPPLL
QIYKTPPIKPFGGFNFSQILPDIRSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLIVLPPLL
OQIYKTPPIKBIFGGFNFSQILPDIEHSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLEVLPPLL
QIYKTPPIKPBIFGGFNFSQILPDESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLEVLPPLL
QIYKTPPIKPBIFGGFNFSQILPDIESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLEWVLPPLL
QIYKTPPIKPBIFGGFNFSQILPDESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLNVLPPLL
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OQIYKTPPIKBIFGGFNFSQILPDIEHSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLEVLPPLL
QIYKTPPIKBIFGGFNFSQILPDIESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLEVLPPLL
QIYKTPPIKPBIFGGFNFSQILPDIESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLEVLPPLL
QIYKTPPIKPBIFGGFNFSQILPDESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLIWVLPPLL
QIYKTPPIKPBJFGGFNFSQILPDESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLWVLPPLL
QIYKTPPIKPFGGFNFSQILPDIRSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLIVLPPLL
OQIYKTPPIKBIFGGFNFSQILPDIEHSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLEVLPPLL
QIYKTPPIKPBIFGGFNFSQILPDIESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLEVLPPLL
QIYKTPPIKNFGGFNFSQILPDESKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLIVLPPLL
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TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA|
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA|
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA|
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA|
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASA|
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA]
TDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOQMAYRFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASA|
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EPI_ISL_7740766/BA.3/Omicron

LGKLOPBVVNEINAQALNTLVKQLSSJHFGAISSVLNDIISIRLDKVEAEVQIDRLITGRLOQSLOQTYVTQQLIRAAEIRASAN
LGKLOPBVVNEINAQALNTLVKQLSSJHFGAISSVLNDIMSIRLDKVEAEVQIDRLITGRLQSLOQTYVTQQLIRAAEIRASAN
LGKLOPVVNEINAQALNTLVKQLSSINFGAISSVLNDIMSRLDKVEAEVQIDRLITGRLOQSLOQTYVTQQLIRAAEIRASAN,
LGKLOBPVVNEINAQALNTLVKQLSSIMFGAISSVLNDIMSRLDKVEAEVQIDRLITGRLOQSLOQTYVTQQLIRAAEIRASAN]
LGKLOBVVNEINAQALNTLVKQLSSIMFGAISSVLNDIMSRLDKVEAEVQIDRLITGRLOQSLOTYVTQQLIRAAEIRASAN,
LGKLOBVVNEINAQALNTLVKQLSSIMFGAISSVLNDIPMSRLDKVEAEVQIDRLITGRLQSLOTYVTQQLIRAAEIRASAN,

OU514176/B.1.1.7/Alpha LGKLQPVVN[NAQALNTLVKQLSSNFGAISSVLND IM\RLDKVEAEVQIDRLITGRLOSLOQTYVTQQLIRAAEIRASAN|
0U562608/B.1.1.7/Alpha LGKLQOPVVN[NAQALNTLVKQLSSNFGAISSVLND I\RLDKVEAEVQIDRLITGRLOSLOQTYVTQQLIRAAEIRASAN|
MZ895877/B.1.1.7/Alpha LGKLQOPVVN[§NAQALNTLVKQLSSNFGAISSVLND IM\RLDKVEAEVQIDRLITGRLOSLOQTYVTQQLIRAAEIRASAN|
MZ376663/B.1.351/Beta LGKLQOPVVN[NAQALNTLVKQLSSNFGAISSVLND IMJRLDKVEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRASAN|
Mz298840/B.1.351/Beta LGKLQOPVVN[§NAQALNTLVKQLSSNFGAISSVLND IMJRLDKVEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRASAN|
MZz202314/B.1.351/Beta LGKLQOPVVN[§NAQALNTLVKQLSSNFGAISSVLND IMJRLDKVEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRASAN|
0U492255/P.1/Gamma LGKLQPVVN[NAQALNTLVKQLSSNFGAISSVLND IMJRLDKVEAEVQIDRLITGRLOSLOQTYVTQQLIRAAEIRASAN|
MZ896669/P.1/Gamma LGKLQOPVVN[NAQALNTLVKQLSSNFGAISSVLND IMJRLDKVEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRASAN|
OU565182/P.1/Gamma LGKLQOPVVN[§NAQALNTLVKQLSSNFGAISSVLND IMJRLDKVEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRASAN|
OU562629/B.1.617.2/Delta LGKLQNVVN[NAQALNTLVKQLSSNFGAISSVLND IMJRLDKVEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRASAN|
Mz854387/B.1.617.2/Delta LGKLQNVVN[§NAQALNTLVKQLSSNFGAISSVLND IMJRLDKVEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRASAN|
OU539690/B.1.617.2/Delta

MZz857990/C.37/Lambda LGKLOPVVNENAQALNTLVKQLSSNFGAISSVLND I§RLDKVEAEVQIDRLITGRLOSLOTYVTQQOLIRAAEIRASAN|
MZz942542/C.37/Lambda LGKLOPVVNENAQALNTLVKQOLSSNFGAISSVLND IJRLDKVEAEVQIDRLITGRLOSLOTYVTQOLIRAAEIRASAN|
MZ953277/C.37/Lambda LGKLOBVVNENAQALNTLVKQOLSSNFGAISSVLND IfJRLDKVEAEVQIDRLITGRLOSLOTYVTQQOLIRAAEIRASAN|
MZ487800/B.1.617.1/Kappa LGKLOBVVNENAQALNTLVKQOLSSNFGAISSVLND IJRLDKVEAEVQIDRLITGRLOSLOTYVTQOLIRAAEIRASAN|

0U322235/B.1.617.1/Kappa LGKLQOPVVNENAQALNTLVKQLSSNFGAISSVLND IMRLDKVEAEVQIDRLITGRLOSLQTYVTQQLIRAAEIRASAN|
MZz746235/B.1.617.1/Kappa LGKLQOPVVNENAQALNTLVKQLSSNFGAISSVLND IMRLDKVEAEVQIDRLITGRLOSLQTYVTQQLIRAAEIRASAN|
OK025270/B.1.621/Mu LGKLQNVVN[NAQALNTLVKQLSSNFGAISSVLND IMJRLDKVEAEVQIDRLITGRLOSLOQTYVTQQLIRAAEIRASAN|
OU466149/B.1.621/Mu LGKLQNVVN[NAQALNTLVKQLSSNFGAISSVLND IMJRLDKVEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRASAN|
OU571573/B.1.621/Mu LGKLQNVVN[NAQALNTLVKQLSSNFGAISSVLND IJRLDKVEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRASAN|
MZ687447/B.1.429/Epsilon LGKLQOPVVN[§NAQALNTLVKQLSSNFGAISSVLND IMJRLDKVEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRASAN|
0OU235436/B.1.429/Epsilon LGKLQOPVVNENAQALNTLVKQLSSNFGAISSVLND IMRLDKVEAEVQIDRLITGRLOSLQTYVTQQLIRAAEIRASAN|
0oU282717/B.1.429/Epsilon LGKLOMVVNEINAQALNTLVKQLSSNFGAISSVLND IMJRLDKVEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRASAN|
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LAAWKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAGEKNFTTAPAICHDGKAHFPREGVFVSNGTEIW|
LAANMKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[EKNFTTAPAICHDGKAHFPREGVFVSNG TIW|
LAABKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[MEKNFTTAPAICHDGKAHFPREGVFVSNG TJIW|
LAANKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[MEKNFTTAPAICHDGKAHFPREGVFVSNGT[IW
LAANKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[MEKNFTTAPAICHDGKAHFPREGVFVSNG TJIW|
LAANKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[EKNFTTAPAICHDGKAHFPREGVFVSNG TJIW|
LAAWKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAGEKNFTTAPAICHDGKAHFPREGVFVSNGTEIW|

0U514176/B.1.1.7/Alpha LAANMKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[EKNFTTAPAICHDGKAHFPREGVFVSNG TJIW|
0U562608/B.1.1.7/Alpha LAABKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[EKNFTTAPAICHDGKAHFPREGVFVSNG TJIW|
Mz895877/B.1.1.7/Alpha LAANKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[MEKNFTTAPAICHDGKAHFPREGVFVSNGT[IW
Mz376663/B.1.351/Beta LAANKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[MEKNFTTAPAICHDGKAHFPREGVFVSNG TJIW|
Mz298840/B.1.351/Beta LAANKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[QEKNFTTAPAICHDGKAHFPREGVFVSNG TJIW|
Mz202314/B.1.351/Beta LAAWKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAGEKNFTTAPAICHDGKAHFPREGVFVSNGTEIW|
0U492255/P.1/Gamma LAAMKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[EKNFTTAPAICHDGKAHFPREGVFVSNG TIW|
MZ896669/P.1/Gamma LAAMKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[EKNFTTAPAICHDGKAHFPREGVFVSNG TJIW|
0U565182/P.1/Gamma LAAMKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[MEKNFTTAPAICHDGKAHFPREGVFVSNGT[IW
0U562629/B.1.617.2/Delta LAANKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[MEKNFTTAPAICHDGKAHFPREGVFVSNG TJIW|
Mz854387/B.1.617.2/Delta LAANKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[EKNFTTAPAICHDGKAHFPREGVFVSNG TJIW|
0U539690/B.1.617.2/Delta LAAWKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAGEKNFTTAPAICHDGKAHFPREGVFVSNGTEIW|
Mz857990/C.37/Lambda LAAMKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[EKNFTTAPAICHDGKAHFPREGVFVSNG TJIW|
MZz942542/C.37/Lambda LAABKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[EKNFTTAPAICHDGKAHFPREGVFVSNG TJEIW|
Mz953277/C.37/Lambda LAANKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[MEKNFTTAPAICHDGKAHFPREGVFVSNGT[IW
Mz487800/B.1.617.1/Kappa LAANKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPARIEKNFTTAPAICHDGKAHFPREGVFVSNG TpBW|
0U322235/B.1.617.1/Kappa LAANKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPARIEKNFTTAPAICHDGKAHFPREGVFVSNG TpHW|
MZz746235/B.1.617.1/Kappa LAAWKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPABIEKNFTTAPAICHDGKAHFPREGVFVSNGTEIW|

1

1
OK025270/B.1.621/Mu LAANMKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[EKNFTTAPAICHDGKAHFPREGVFVSNG TIW|
0U466149/B.1.621/Mu LAABKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[EKNFTTAPAICHDGKAHFPREGVFVSNG TJEIW|
0U571573/B.1.621/Mu LAANKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[MEKNFTTAPAICHDGKAHFPREGVFVSNGT[IW
MZ687447/B.1.429/Epsilon LAANKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[MEKNFTTAPAICHDGKAHFPREGVFVSNG TJIW|
0U235436/B.1.429/Epsilon LAANKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPA[MEKNFTTAPAICHDGKAHFPREGVFVSNG TJIW|
0U282717/B.1.429/Epsilon LAAWKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAGEKNFTTAPAICHDGKAHFPREGVFVSNG TEIW|
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Mz487800/B.1.617.1/Kappa

0U322235/B.1.617.1/Kappa
MZ746235/B.1.617.1/Kappa
OK025270/B.1.621/Mu
OU466149/B.1.621/Mu
OU571573/B.1.621/Mu
Mz687447/B.1.429/Epsilon
0U235436/B.1.429/Epsilon
0U282717/B.1.429/Epsilon
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FVTOQRNFYEPQIITTPINTFVS[ENCDVVIGIVNNTVYDPLOQPELDSFKEELDKYFKNHTSPDVDLGDHMSGINASWVNIQK
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FVTQRNFYEPQIITTPINTFVS[ENCDVVIGIVNNTVYDPLOQPELDSFKEELDKYFKNHTSPDVDLGDEMSGINASWVNIOQK
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Supplementary Figure S2chNA-S-37X crRNA-S-49X

Samp|e ID _ 21XG-10658 21XG-10659 21XG-10786  21XG-10790 21XG-10658  21XG-10659  21XG-10786  21XG-10790  21XG-1

Omicron

Sample ID 20SF5770  20SF5783  20SF5774  20SF5787 20SF5788  20SF9238 20SF13480 20SF5770  20SF5783  20SF5774  20SF5787 20SF5788  20SF9238  20SF13480

Sample ID 2021A-XG0  2021A-XGO  2021A-XGO 2021A-XGO 2021A-XGO 2021A-XGO 2021A-XGO  2021A-XGO 2021A-XG0  2021A-XGO  2021A-XGO 2021A-XGO 2021A-XGO 2021A-XGO 2021A-XGO  2021A-XGO
1725 1774 2064 3594 3595 3596 3607 3612 1725 1774 2064 3594 3595 3596 3607 3612

Sam Ie ID 2021A-XG0  2021A-XGO  2021A-XGO 2021A-XGO 2021A-XGO 2021A-XGO 2021A-XGO 2021A-XGO 2021A-XGO  2021A-XGO  2021A-XGO 2021A-XGO 2021A-XGO 2021A-XGO  2021A-XGO 2021A-XGO
p 3623 4560 4704 4850 5194 8048 8145 8337 3623 4560 4704 4850 5194 8048 8145 8337

Alpha | ¥

Sample ID 2021A-XGO  2021A-XGO  2021A-XGO  2021A-XGO 2021A-XGO 2021A-XGO 2021A-XGO 2021A-XGO 2021A-XGO  2021A-XGO 2021A-XGO 2021A-XGO 2021A-XGO 2021A-XGO 2021A-XGO 2021A-XGO
3265 2289 2981 3246 3255 3240 5824 5827 3265 2289 2981 3246 3255 3240 5824 5827

Beta

Sample ID  202AXG0  2021AXGO  2021A-XGO  2021A-XGO  2021A-XGO 2021A-XGO  2021A-XGO  2021A-XGO 2021A-XGO  2021A-XGO 2021A-XGO  2021A-XGO  2021A-XGO 2021A-XGO 2021A-XGO 2021A-XGO
p 6000 6386 6552 6750 7514 7753 7933 8741 6000 6386 6552 6750 7514 7753 7933 8741

Beta /

Sam ple I D 2021A-XG0 2021A-XG0 2021A-XG0 2021A-XG0O 2021A-XG0  2021A-XGO  2021A-XGO 2021A-XG0O 2021A-XG0O 2021A-XG0 2021A-XG0 2021A-XGO  2021A-XGO  2021A-XGO
8520 8527 8542 8547 8859 9082 9089 8520 8527 8542 8547 8859 9082 9089

Delta

S I ID 2021A-XGO0 2021A-XGO0 2021A-XGO 2021A-XG0 2021A-XG0  2021A-XGO  2021A-XGO 2021A-XG0 2021A-XGO0 2021A-XG0 2021A-XGO0 2021A-XG0  2021A-XGO  2021A-XGO
amp e 8688 8689 8692 8693 8694 8715 8905 8688 8689 8692 8693 8694 8715 8905




Supplementary Figure S3
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Supplementary Figure S4
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