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Figure S1. The effect of P1143L mutation on the secondary structure (A) and predicted 3D structure (B). The residues 1143 is shown as blue.
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Figure S2. Neighbor joining tree analysis of SARS-CoV-2. The trees were constructed by the neighbor joining (NJ) phylogenetic method using the p-distance model with 1000 bootstrap replication and bootstrap >50% are shown. A to D correspond to the s, e, m and n gene, respectively.
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Figure S3. Maximum-likelihood tree analysis of SARS-CoV-2. The trees were constructed by the Maximum-likelihood (ML) phylogenetic method using the GTR model with 1000 bootstrap replication and bootstrap >50% are shown. A to D correspond to the s, e, m and n gene, respectively.
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Figure S4. (A) 2D graphical representation of interaction analyses between human HLA-B7 protein and MHC-I binding peptides. B1 to B4 correspond to the peptides with information provided in Table 4 and Figure 3A. The images showing the residues interacting with strong hydrogen bonds. (B) 2D graphical representation of interaction analyses between human HLA-A*01:01 protein and MHC-I binding peptides. A1 to A9 correspond to the peptides with information provided in Table 4 and Figure 3B. The images showing the residues interacting with strong hydrogen bonds.
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Figure S5. (A) Sequence variability of S protein between RaTG13 and SARS-CoV-2. RaTG13 variant residues in RBD are shown as red spheres, others are shown as green spheres. (B) Sequence variability of S protein among 138 SARS-CoV-2 clinical isolates. SARS-CoV-2 variant residues in RBD are shown as red spheres, others are shown as blue spheres.
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@ USAJ/IL1/2020[EPI ISL 404253
@ USA/MA1/2020|EPI ISL 409067
@ USA/CAT7/2020|EPI ISL 411954
@ USA/CAS5/2020|EPI ISL 408010
@ USA/CA4/2020|EPI ISL 408009
@ USA/CA3/2020|EPI ISL 408008
@ Nonthaburi/61/2020|EPI ISL 403962
@ Taiwan/2/2020|EPI ISL 406031
@ Sweden/01/2020|EPI ISL 411951
@ South Korea/SNU01/2020|EPI ISL 411929
@ Singapore/6/2020|EPI ISL 410537
@ Singapore/4/2020|EPI ISL 410535
@ Singapore/2/2020|EPI ISL 407987
@ Nepal/61/2020|EPI ISL 410301
@ Japan/KY-V-029/2020|EPI ISL 408669
@ Italy/INMI1-isI/2020|EPI ISL 410545
@ Hong Kong/VM20001061/2020|EPI ISL 412028
@ Germany/BavPat1/2020|EPI ISL 406862
@ France/IDF0386-isIP3/2020|EPI ISL 411220
| @ France/IDF0386-isIP1/2020|EPI ISL 411219
@ France/IDF0373/2020|EPI ISL 406597
@ France/IDF0372/2020|EP! ISL 406596 SARS-CoV-2
@ England/01/2020|EPI ISL 407071
@® Wuhan/HBCDC-HB-01/2019|EPI ISL 402132
@ Shenzhen/SZTH-003/2020|EPI ISL 406594
@ Shenzhen/SZTH-001/2020|EPI ISL 406592
@ Shanghai/lVDC-SH-001/2020|EPI ISL 408483
@ Jiangsu/JS02/2020|EPI ISL 411952
@ Guangzhou/20SF206/2020|EPI ISL 406533
.| ® Guangdong/20SF040/2020|EP!I ISL 403937
@ Guangdong/20SF028/2020|EPI ISL 403936
@ Foshan/20SF207/2020|EPI ISL 406534
@ Cambodia/0012/2020|EPI ISL 411902
@ Belgium/GHB-03021/2020|EP| ISL 407976
@ Australia/VIC01/2020|EPI ISL 406844
s | @ Australia/QLD04/2020|EPI ISL 410718
@ Australia/QLD03/2020|EPI ISL 410717
@ Australia/QLD01/2020|EPI ISL 407894
@ Australia/QLD02/2020|EP!I ISL 407896
@ Vietnam/VR03-38142/2020|EPI ISL 408668
@ Shenzhen/SZTH-004/2020|EPI ISL 406595
@ Beijing/IVDC-BJ-005/2020|EPI ISL 408485

A MG772933 Bat SARS-like CoV bat-SL-CoVZC45 Zhejiang
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A MG772934 Bat SARS-like CoV bat-SL-CoVZXC21 Zhejiang
GQ153547 Bat SARS CoV HKU3-12 Hong Kong Bat-SL-CoV

GQ153542 Bat SARS CoV HKU3-7 Hong Kong

64 AY508724 SARS CoV NS-1 China
a0 } AY390556 SARS CoV GZ02 Guangzhou SARS-CoV

AY485277 SARS CoV Sino1-11 China

75 L AY278489 SARS CoV GD01 Guangdong

MK211376 CoV BtRs-BetaCoV/YN2018B China
KY417151 Bat SARS-like CoV Rs7327 China
KY417152 Bat SARS-like CoV Rs9401 China
KT444582 SARS-like CoV WIV16 China
KY417146 Bat SARS-like CoV Rs4231 China
JX993988 Bat CoV Cp/Yunnan2011 China
MK211374 CoV BtRI-BetaCoV/SC2018 China Bat-SL-CoV
KJ473815 BtRs-BetaCoV/GX2013 China
KY770859 Bat CoV Anlong-112 China
KJ473816 BtRs-BetaCoV/YN2013 China
KY417145 Bat SARS-like CoV Rf4092 China
KY417148 Bat SARS-like CoV Rs4247 China
MK211377 CoV BtRs-BetaCoV/YN2018C China
KY417142 Bat SARS-like CoV As6526 China
KF636752 Bat Hp-betaCoV/Zhejiang2013 Zhejiang
EF065513 Bat CoV HKU9-1 Guangdong
MK211379 CoV BtRt-BetaCoV/GX2018 China
KU762338 Rousettus bat CoV GCCDC1 356 China
AY391777 Human CoV OC43 UK
KM349744 BetaCoV HKU24-R050101 China
FJ647223 Murine CoV MHV-1 USA
MK167038 Human CoV HKU1 USA
KC545386 BetaCoV Erinaceus/VMC/DEU/2012 Germany
JX869059 Human betaCoV 2c EMC/2012 Saudi Arabia
EF065505 Bat CoV HKU4-1 Guangdong
EF065509 Bat CoV HKU5-1 Guangdong
NC018871 Rousettus bat CoV HKU10 China
NC002645 Human CoV 229E
NC005831 Human CoV NL63
KX499468 TGEV AHHF China
NC010438 Miniopterus bat CoV HKU8 Hong Kong
NC009657 Scotophilus bat CoV 512
MK841495 PEDV YZ China
99 MK841494 PEDV SH China

@ USA/CA4/2020|EPI ISL 408009

@ USA/CA5/2020|EPI ISL 408010

@ USA/CA3/2020|EPI ISL 408008

@ Nonthaburi/61/2020|EPI ISL 403962

@ Taiwan/2/2020|EPI ISL 406031

@ Sweden/01/2020|EPI ISL 411951

@ South Korea/SNU01/2020|EPI ISL 411929
@ Singapore/4/2020|EPI ISL 410535

@ USA/CA7/2020|EPI ISL 411954

@ USA/IL1/2020|EPI ISL 404253

@ USA/MA1/2020|EPI ISL 409067

@ Vietnam/VR03-38142/2020|EPI ISL 408668

@ Singapore/2/2020|EPI ISL 407987
@ Singapore/6/2020|EPI ISL 410537

@ Nepal/61/2020|EPI ISL 410301

@ Japan/KY-V-029/2020|EPI ISL 408669

@ Italy/INMI1-isl/2020|EPI ISL 410545

@ Hong Kong/VM20001061/2020|EPI ISL 412028
® Germany/BavPat1/2020|EPI ISL 406862

@ France/IDF0386-isIP3/2020|EPI ISL 411220
@ France/IDF0386-isIP1/2020|EPI ISL 411219
@ France/IDF0373/2020|EPI ISL 406597

@ France/IDF0372-isl/2020|EPI ISL 410720

@ France/IDF0372/2020|EPI ISL 406596

@ Finland/1/2020|EPI ISL 407079

® England/01/2020|EP!I ISL 407071

® Wuhan/HBCDC-HB-01/2019|EPI ISL 402132
@ Shenzhen/SZTH-004/2020|EPI ISL 406595
@ Shenzhen/SZTH-003/2020|EPI ISL 406594
@ Shanghai/lVDC-SH-001/2020|EPI ISL 408483
@ Jiangsu/JS02/2020|EPI ISL 411952

@ Guangzhou/20SF206/2020|EPI ISL 406533
@ Guangdong/20SF040/2020|EPI ISL 403937
@ Guangdong/20SF028/2020|EPI ISL 403936
@ Foshan/20SF207/2020|EPI ISL 406534

@ Cambodia/0012/2020|EPI ISL 411902

@ Belgium/GHB-03021/2020|EP!I ISL 407976
@ Australia/VIC01/2020|EPI ISL 406844

@ Australia/QLD04/2020|EPI ISL 410718

@ Australia/QLD03/2020|EPI ISL 410717

@ Australia/QLD01/2020|EPI ISL 407894

@ Australia/QLD02/2020|EP! ISL 407896

@ Shenzhen/SZTH-001/2020|EPI ISL 406592

@ Beijing/IVDC-BJ-005/2020|EPI ISL 408485

A MG772933 Bat SARS-like CoV bat-SL-CoVZC45 Zhejiang 2017
1001 A MG772934 Bat SARS-like CoV bat-SL-CoVZXC21 Zhejiang 2015

JX993988 Bat CoV Cp/Yunnan2011 China 2011
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GQ153547 Bat SARS CoV HKU3-12 HongKong 2005
GQ153542 Bat SARS CoV HKU3-7 HongKong 2007
KJ473815 BtRs-BetaCoV/GX2013 China 2013

191 KT444582 SARS-like CoV WIV16 China 2013
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KY417151 Bat SARS-like CoV Rs7327 China 2014
MK211376 CoV BtRs-BetaCoV/YN2018B China 2016

KY770859 Bat CoV Anlong-112 China 2013
KY417152 Bat SARS-like CoV Rs9401 China 2015
KY417145 Bat SARS-like CoV Rf4092 China 2012

KY417148 Bat SARS-like CoV Rs4247 China 2013

KJ473816 BtRs-BetaCoV/YN2013 China 2013
KY417142 Bat SARS-like CoV As6526 China 2014
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MK211377 CoV BtRs-BetaCoV/YN2018C China 2016

MK211374 CoV BtRI-BetaCoV/SC2018 China 2016
KY417146 Bat SARS-like CoV Rs4231 China 2013

AY390556 SARS CoV GZ02 Guangzhou 2003
AY508724 SARS CoV NS-1 China 2003

" AY485277 SARS CoV Sino1-11 China 2003
AY278489 SARS CoV GD01 Guangdong 2003
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SARS-CoV-2
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@ Singapore/4/2020|EPI ISL 410535
@ South Korea/SNU01/2020|EPI ISL 411929
@ Nepal/61/2020|EPI ISL 410301
@ Italy/INMI1-isl/2020|EPI ISL 410545
@ Germany/BavPat1/2020|EPI ISL 406862
® France/IDF0386-isIP1/2020|EPI ISL 411219
@ France/IDF0372-isl/2020|EPI ISL 410720
@ Finland/1/2020|EPI ISL 407079
® Wuhan/HBCDC-HB-01/2019|EPI ISL 402132
@ Shenzhen/SZTH-003/2020|EPI ISL 406594
@ Shanghai/lVDC-SH-001/2020|EPI ISL 408483
@ Guangzhou/20SF206/2020|EPI ISL 406533
® Guangdong/20SF028/2020|EPI ISL 403936
@ Beijing/IVDC-BJ-005/2020|EPI ISL 408485
@ Belgium/GHB-03021/2020|EPI ISL 407976
@ Australia/QLD04/2020|EPI ISL 410718
@ Australia/QLD02/2020|EPI ISL 407896
@ Australia/QLD01/2020|EPI ISL 407894
@ Australia/QLD03/2020|EPI ISL 410717
@ Australia/VIC01/2020|EPI ISL 406844
@ Cambodia/0012/2020|EPI ISL 411902
@ Foshan/20SF207/2020|EPI ISL 406534
® Guangdong/20SF040/2020|EPI ISL 403937
@ Jiangsu/JS02/2020|EPI ISL 411952
@ Shenzhen/SZTH-001/2020|EPI ISL 406592
@ Shenzhen/SZTH-004/2020|EPI ISL 406595
@ England/01/2020|EPI ISL 407071
@ France/IDF0372/2020|EPI ISL 406596
@ France/IDF0373/2020|EPI ISL 406597
@ France/IDF0386-isIP3/2020|EPI ISL 411220
@ Hong Kong/VM20001061/2020|EPI ISL 412028
@ Japan/KY-V-029/2020|EPI ISL 408669
@ Singapore/2/2020|EPI ISL 407987
2 @ Singapore/6/2020|EPI ISL 410537
® Sweden/01/2020|EPI ISL 411951
@ Taiwan/2/2020|EPI ISL 406031
@ Nonthaburi/61/2020|EPI ISL 403962
@ USA/CA3/2020|EPI ISL 408008
@ USA/CA4/2020|EPI ISL 408009
@ USA/CAS5/2020|EPI ISL 408010
@ USA/CA7/2020|EPI ISL 411954
@ USA/IL1/2020|EPI ISL 404253
® USA/MA1/2020|EPI ISL 409067
@ Vietnam/VR03-38142/2020|EPI ISL 408668
A MG772933 Bat SARS-like CoV bat-SL-CoVZC45 Zhejiang 2017
sl A MG772934 Bat SARS-like CoV bat-SL-CoVZXC21 Zhejiang 2015
KT444582 SARS-like CoV WIV16 China 2013
341 GQ153547 Bat SARS CoV HKU3-12 HongKong 2005
GQ153542 Bat SARS CoV HKU3-7 HongKong 2007
KJ473816 BtRs-BetaCoV/YN2013 China 2013
KJ473815 BtRs-BetaCoV/GX2013 China 2013
JX993988 Bat CoV Cp/Yunnan2011 China 2011
KY417151 Bat SARS-like CoV Rs7327 China 2014
50 KY417152 Bat SARS-like CoV Rs9401 China 2015
KY417148 Bat SARS-like CoV Rs4247 China 2013
MK211374 CoV BtRI-BetaCoV/SC2018 China 2016
AY508724 SARS CoV NS-1 China 2003
AY485277 SARS CoV Sino1-11 China 2003
AY278489 SARS CoV GD01 Guangdong 2003
AY390556 SARS CoV GZ02 Guangzhou 2003
KY770859 Bat CoV Anlong-112 China 2013
MK211377 CoV BtRs-BetaCoV/YN2018C China 2016
KY417145 Bat SARS-like CoV Rf4092 China 2012
MK211376 CoV BtRs-BetaCoV/YN2018B China 2016
KY417146 Bat SARS-like CoV Rs4231 China 2013
KY417142 Bat SARS-like CoV As6526 China 2014
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® USA/MA1/2020|EPI ISL 409067
® Vietnam/VR03-38142/2020|EPI ISL 408668
@ USA/IL1/2020|EPI ISL 404253
@ USA/CA5/2020|EPI ISL 408010
@ USA/CA4/2020|EPI ISL 408009
@ USA/CA3/2020|EPI ISL 408008
@ Nonthaburi/61/2020|EPI ISL 403962
@ Taiwan/2/2020|EPI ISL 406031
@ Sweden/01/2020|EPI ISL 411951
@ South Korea/SNU01/2020|EPI ISL 411929
@ Singapore/6/2020|EPI ISL 410537
@ Singapore/2/2020|EPI ISL 407987
@ Nepal/61/2020|EPI ISL 410301
@ Italy/INMI1-isl/2020|EPI ISL 410545
® Hong Kong/VM20001061/2020|EPI ISL 412028
@ Germany/BavPat1/2020|EPI ISL 406862
@ France/IDF0386-isIP3/2020|EPI ISL 411220
@ France/IDF0386-isIP1/2020|EPI ISL 411219
® France/IDF0373/2020|EPI ISL 406597
@ France/IDF0372-isl/2020|EPI ISL 410720
® France/IDF0372/2020|EPI ISL 406596
@ Finland/1/2020|EPI ISL 407079
@ England/01/2020|EPI ISL 407071
@® Wuhan/HBCDC-HB-01/2019|EPI ISL 402132
@ Shenzhen/SZTH-003/2020|EPI ISL 406594
@ Shanghai/lVDC-SH-001/2020|EPI ISL 408483
@ Jiangsu/JS02/2020|EPI ISL 411952
® Guangdong/20SF040/2020|EPI ISL 403937
@ Guangdong/20SF028/2020|EPI ISL 403936
@ Beijing/IVDC-BJ-005/2020|EPI ISL 408485
@ Cambodia/0012/2020|EPI ISL 411902
@ Belgium/GHB-03021/2020|EPI ISL 407976
— - ® Foshan/20SF207/2020|EPI ISL 406534
@ Australia/VIC01/2020|EPI ISL 406844
@ Australia/QLD01/2020|EPI ISL 407894
@ Australia/QLD02/2020|EPI ISL 407896
@ Australia/QLD03/2020|EPI ISL 410717
@ Australia/QLD04/2020|EPI ISL 410718
@ Singapore/4/2020|EPI ISL 410535
@ USA/CA7/2020|EPI ISL 411954
@ Guangzhou/20SF206/2020|EPI ISL 406533
{1 @ Japan/KY-V-029/2020|EPI ISL 408669
@ Shenzhen/SZTH-004/2020|EPI ISL 406595
@ Shenzhen/SZTH-001/2020|EPI ISL 406592
A MG772933 Bat SARS-like CoV bat-SL-CoVZC45 Zhejiang 2017
100 A MG772934 Bat SARS-like CoV bat-SL-CoVZXC21 Zhejiang 2015
GQ153547 Bat SARS CoV HKU3-12 HongKong 2005
GQ153542 Bat SARS CoV HKU3-7 HongKong 2007
KJ473816 BtRs-BetaCoV/YN2013 China 2013
100 KJ473815 BtRs-BetaCoV/GX2013 China 2013
MK211374 CoV BtRI-BetaCoV/SC2018 China 2016
JX993988 Bat CoV Cp/Yunnan2011 China 2011
KY770859 Bat CoV Anlong-112 China 2013
AY390556 SARS CoV GZ02 Guangzhou 2003
100 | AY278489 SARS CoV GDO01 Guangdong 2003
AY485277 SARS CoV Sino1-11 China 2003
AY508724 SARS CoV NS-1 China 2003
MK211377 CoV BtRs-BetaCoV/YN2018C China 2016
% KY417142 Bat SARS-like CoV As6526 China 2014
KY417151 Bat SARS-like CoV Rs7327 China 2014
KY417145 Bat SARS-like CoV Rf4092 China 2012
o7 — KY417152 Bat SARS-like CoV Rs9401 China 2015
MK211376 CoV BtRs-BetaCoV/YN2018B China 2016
KY417146 Bat SARS-like CoV Rs4231 China 2013
o |— KT444582 SARS-like CoV WIV16 China 2013
66 - KY417148 Bat SARS-like CoV Rs4247 China 2013
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