Broad Protection Against Clade 1 Sarbecoviruses After a Single Immunization with
Cocktail Spike-Protein-Nanoparticle Vaccine

Peter J. Halfmann!f, Kathryn Loeffler>', Augustine Duffy*f, Makoto Kuroda!, Jie E. Yang®>*",
Elizabeth R. Wright*>*°, Yoshihiro Kawaoka!®7#* Ravi S. Kane*’*

Influenza Research Institute, Department of Pathobiological Sciences, School of Veterinary
Medicine, University of Wisconsin, Madison, WI, 53711, USA

2School of Chemical & Biomolecular Engineering, Georgia Institute of Technology, Atlanta,
Georgia, 30332, USA

3Department of Biochemistry, University of Wisconsin, Madison, WI, 53706, USA

4Cryo-EM Research Center, Department of Biochemistry, University of Wisconsin, Madison, WI,
53706, USA

SMidwest Center for Cryo-Electron Tomography, Department of Biochemistry, University of
Wisconsin, Madison, WI, 53706, USA

®Division of Virology, Department of Microbiology and Immunology, Institute of Medical
Science, University of Tokyo, Tokyo 108-8639, Japan

"The Research Center for Global Viral Diseases, National Center for Global Health and Medicine
Research Institute, Tokyo 162-8655, Japan.

8Pandemic Preparedness, Infection and Advanced Research Center (UTOPIA), University of
Tokyo, Tokyo 162-8655, Japan

Wallace H. Coulter Department of Biomedical Engineering, Georgia Institute of Technology,
Atlanta, Georgia, 30332, USA

' These authors contributed equally

* To whom correspondence should be addressed:

yoshihiro.kawaoka@wisc.edu, ravi.kane@chbe.gatech.edu



90
80
70
60
50
40
30
20
10 L
0
10 100 1000
Diameter [nm]

—8SARS-CoV-1
—BAS5
—BA.1

% Mass

Supplementary Figure 1. Characterization of VLP-SARS-CoV-1-S, VLP-BA.1-S, and VLP-
BA.5-S by dynamic light scattering. Colors indicate which VLP-S was measured (SARS-CoV-1:
purple; BA.5: magenta; BA.1: dark blue).
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Supplementary Figure 2. Characterization of the binding of ACE2-Fc and S-binding antibodies
to (a) S proteins and (b) VLP-S. (mean + SD, n = 3: one independent assay with three technical
replicates). Colors indicate spike proteins (614D: orange; BA.1: dark blue; BA.5: brown; XBB:
cyan; BA.2.75.2: red; SARS-CoV-1: purple; SHCO14: green).



Supplementary Figure 3. Unprocessed SDS-PAGE gel images, cropped versions of which
appear in (a) Fig. 2a and (b) Fig. 2¢c. These gels were run twice from the same preparation for
each sample with similar results.



Supplementary Table 1. Protein sequences

MS2-AviTag

MASNFTQFVLVDNGGTGDVTVAPSNFANGVAEWISSNSRSQAYKVTCSVRQSSAQNRK
YTIKVEVPKVATQTVGGVELPVAAWRSYLNMELTIPIFATNSDCELIVKAMQGLLKDGN
PIPSATAANSGIYASNFTQFVLVDNGGGLNDIFEAQKIEWHETGDVTVAPSNFANGVAE
WISSNSRSQAYKVTCSVRQSSAQNRKYTIKVEVPKVATQTVGGVELPVAAWRSYLNME
LTIPIFATNSDCELIVKAMQGLLKDGNPIPSATAANSGIY

SARS-CoV-2
HexaPro S

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFS
NVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV
NNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMD
LEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQT
LLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSET
KCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISN
CVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIA
DYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGST
PCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKN
KCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVS
VITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEH
VNNSYECDIPIGAGICASYQTQTNSPGSASSVASQSITAYTMSLGAENSVAYSNNSIAIPTN
FTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNT
QEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSPIEDLLFNKVTLADAGFIKQYGD
CLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGPALQIPFP
MQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTPSALGKLQDVVNQNAQ
ALNTLVKQLSSNFGAISSVLNDILSRLDPPEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIR
ASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFT
TAPAICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNT
VYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNES
LIDLQELGKYEQGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGGLNDIFEAQKIEWHEHH
HHHH

BA.1
HexaPro S

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFS
NVTWFHVISGTNGTKRFDNPVLPFNDGVYFASIEKSNIIRGWIFGTTLDSKTQSLLIVNNA
TNVVIKVCEFQFCNDPFLDHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQG
NFKNLREFVFKNIDGYFKIYSKHTPIIVREPEDLPQGFSALEPLVDLPIGINITRFQTLLALH
RSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLK
SFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFDEVFNATRFASVYAWNRKRISNCVAD
YSVLYNLAPFFTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGNIADYNY
KLPDDFTGCVIAWNSNKLDSKVSGNYNYLYRLFRKSNLKPFERDISTEITYQAGNKPCNG
VAGFNCYFPLRSYSFRPTYGVGHQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVN
FNFNGLKGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPG
TNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEYVNNS
YECDIPIGAGICASYQTQTKSHGSASSVASQSITAYTMSLGAENSVAYSNNSIAIPTNFTIS
VTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLKRALTGIAVEQDKNTQEV
FAQVKQIYKTPPIKYFGGFNFSQILPDPSKPSKRSPIEDLLFNKVTLADAGFIKQYGDCLG
DIAARDLICAQKFKGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGPALQIPFPMQM
AYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTPSALGKLQDVVNHNAQALNT
LVKQLSSKFGAISSVLNDIFSRLDPPEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN
LAATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPAI
CHDGKAHFPREGVFVSNGTHWFEFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDP
LQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQ
ELGKYEQGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGGLNDIFEAQKIEWHEHHHHHH




BA.5
HexaPro S

MFVFLVLLPLVSSQCVNLITRTQSYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVT
WFHAISGTNGIKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNV
VIKVCEFQFCNDPFLDVYYHKNNKSWMESEFRVYSSANNCTFEY VSQPFLMDLEGKQG
NFKNLREFVFKNIDGYFKIYSKHTPINLGRDLPQGFSALEPLVDLPIGINITRFQTLLALHR
SYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKS
FTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFDEVFNATRFASVYAWNRKRISNCVADY
SVLYNFAPFFAFKCYGVSPTKLNDLCFTNVYADSFVIRGNEVSQIAPGQTGNIADYNYK
LPDDFTGCVIAWNSNKLDSKVGGNYNYRYRLFRKSNLKPFERDISTEIYQAGNKPCNGV
AGVNCYFPLQSYGFRPTYGVGHQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNF
NFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGT
NTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEYVNNSY
ECDIPIGAGICASYQTQTKSHGSASSVASQSITAYTMSLGAENSVAYSNNSIAIPTNFTISV
TTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLKRALTGIAVEQDKNTQEVF
AQVKQIYKTPPIKYFGGFNFSQILPDPSKPSKRSPIEDLLFNKVTLADAGFIKQYGDCLGD
TAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGPALQIPFPMQMA
YRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTPSALGKLQDVVNHNAQALNTL
VKQLSSKFGAISSVLNDILSRLDPPEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL
AATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPAIC
HDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDPL
QPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQE
LGKYEQGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGGLNDIFEAQKIEWHEHHHHHH

XBB
HexaPro S

MFVFLVLLPLVSSQCVNLITRTQSYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVT
WFHATHVSGTNGTKRFDNPALPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNA
TNVVIKVCEFQFCNDPFLDVYQKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGK
EGNFKNLREFVFKNIDGYFKIYSKHTPINLERDLPQGFSALEPLVDLPIGINITRFQTLLAL
HRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTL
KSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFHEVFNATTFASVYAWNRKRISNCVA
DYSVIYNFAPFFAFKCYGVSPTKLNDLCFTNVYADSFVIRGNEVSQIAPGQTGNIADYNY
KLPDDFTGCVIAWNSNKLDSKPSGNYNYLYRLFRKSKLKPFERDISTEIYQAGNKPCNG
VAGSNCYSPLQSYGFRPTYGVGHQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVN
FNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPG
TNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEYVNNS
YECDIPIGAGICASYQTQTKSHGSASSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTIS
VTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLKRALTGIAVEQDKNTQEV
FAQVKQIYKTPPIKYFGGFNFSQILPDPSKPSKRSPIEDLLFNKVTLADAGFIKQYGDCLG
DIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGPALQIPFPMQM
AYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTPSALGKLQDVVNHNAQALNT
LVKQLSSKFGAISSVLNDILSRLDPPEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN
LAATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTY VPAQEKNFTTAPAI
CHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDP
LQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQ
ELGKYEQGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGGLNDIFEAQKIEWHEHHHHHH




BA.2.75.2
HexaPro S

MFVFLVLLPLVSSQCVNLITRTQSYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVT
WFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNA
TNVVIKVCEFQFCNDPFLDVYYHENNKSRMESELRVYSSANNCTFEYVSQPFLMDLEG
KQGNFKNLREFVFKNIDGYFKIYSKHTPVNLGRDLPQGFSALEPLVDLPIGINITRFQTLL
ALHRSYLTPGDSSSSWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKC
TLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFHEVFNATTFASVYAWNRKRISNCV
ADYSVLYNFAPFFAFKCYGVSPTKLNDLCFTNVYADSFVIRGNEVSQIAPGQTGNIADY
NYKLPDDFTGCVIAWNSNKLDSKVSGNYNYLYRLFRKSKLKPFERDISTETYQAGNKPC
NGVAGSNCYFPLQSYGFRPTYGVGHQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKC
VNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVIT
PGTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEYVN
NSYECDIPIGAGICASYQTQTKSHGSASSVASQSITAYTMSLGAENSVAYSNNSIAIPTNFT
ISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLKRALTGIAVEQDKNTQ
EVFAQVKQIYKTPPIKYFGGFNFSQILPDPSKPSKRSPIEDLLFNKVTLADAGFIKQYGDC
LGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGPALQIPFPM
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTPSALGKLQDVVNHNAQAL
NTLVKQLSSKFGAISSVLNDILSRLDPPEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRAS
ANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTY VPAQEKNFTTA
PAICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVY
DPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIN
LQELGKYEQGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGGLNDIFEAQKIEWHEHHHH
HH

SARS-CoV-1
HexaPro S

MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL
PFYSNVTGFHTINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNST
NVVIRACNFELCDNPFFAVSKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFKH
LREFVFKNKDGFLYVYKGYQPIDVVRDLPSGFNTLKPIFKLPLGINITNFRAILTAFSPAQ
DIWGTSAAAYFVGYLKPTTFMLKYDENGTITDAVDCSQNPLAELKCSVKSFEIDKGIYQ
TSNFRVVPSGDVVRFPNITNLCPFGEVFNATKFPSVYAWERKKISNCVADYSVLYNSTFF
STFKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPGQTGVIADYNYKLPDDFMGC
VLAWNTRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTPPALNCYWPL
NDYGFYTTTGIGYQPYRVVVLSFELLNAPATVCGPKLSTDLIKNQCVNFNFNGLTGTGV
LTPSSKRFQPFQQFGRDVSDFTDSVRDPKTSEILDISPCSFGGVSVITPGTNASSEVAVLY
QDVNCTDVSTAIHADQLTPAWRIYSTGNNVFQTQAGCLIGAEHVDTSYECDIPIGAGICA
SYHTVGSASSTSQKSIVAYTMSLGADSSIAYSNNTIAIPTNFSISITTEVMPVSMAKTSVD
CNMYICGDSTECANLLLQYGSFCTQLNRALSGIAAEQDRNTREVFAQVKQMYKTPTLK
YFGGFNFSQILPDPLKPTKRSPIEDLLFNKVTLADAGFMKQYGECLGDINARDLICAQKF
NGLTVLPPLLTDDMIAAYTAALVSGTATAGWTFGAGPALQIPFPMQMAYRFNGIGVTQ
NVLYENQKQIANQFNKAISQIQESLTTTPTALGKLQDVVNQNAQALNTLVKQLSSNFGA
ISSVLNDILSRLDPPEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECV
LGQSKRVDFCGKGYHLMSFPQAAPHGVVFLHVTYVPSQERNFTTAPAICHEGKAYFPR
EGVFVFNGTSWFITQRNFFSPQIITTDNTFVSGNCDVVIGIINNTVYDPLQPELDSFKEELD
KYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQGSGYI
PEAPRDGQAYVRKDGEWVLLSTFLGGLNDIFEAQKIEWHEHHHHHH




SHC014
HexaPro S

MKLLVLVFATLVSSYTIEKCLDFDDRTPPANTQFLSSHRGVYYPDDIFRSNVLHLVQDHF
LPFDSNVTRFITFGLNFDNPIIPFRDGIYFAATEKSNVIRGWVFGSTMNNKSQSVIIMNNST
NLVIRACNFELCDNPFFVVLKSNNTQIPSYIFNNAFNCTFEY VSKDFNLDLGEKPGNFKD
LREFVFRNKDGFLHVYSGYQPISAASGLPTGFNALKPIFKLPLGINITNFRTLLTAFPPRPD
YWGTSAAAYFVGYLKPTTFMLKYDENGTITDAVDCSQNPLAELKCSVKSFEIDKGIYQT
SNFRVAPSKEVVRFPNITNLCPFGEVFNATTFPSVYAWERKRISNCVADYSVLYNSTSFS
TFKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPGQTGVIADYNYKLPDDFLGCV
LAWNTNSKDSSTSGNYNYLYRWVRRSKLNPYERDLSNDIYSPGGQSCSAVGPNCYNPL
RPYGFFTTAGVGHQPYRVVVLSFELLNAPATVCGPKLSTDLIKNQCVNFNFNGLTGTGV
LTPSSKRFQPFQQFGRDVSDFTDSVRDPKTSEILDISPCSFGGVSVITPGTNTSSEVAVLYQ
DVNCTDVPVAIHADQLTPSWRVYSTGNNVFQTQAGCLIGAEHVDTSYECDIPIGAGICA
SYHTVGSASSTSQKSIVAYTMSLGADSSIAYSNNTIAIPTNFSISITTEVMPVSMAKTSVD
CNMYICGDSTECANLLLQYGSFCTQLNRALSGIAVEQDRNTREVFAQVKQMYKTPTLK
DFGGFNFSQILPDPLKPTKRSPIEDLLFNKVTLADAGFMKQYGECLGDINARDLICAQKF
NGLTVLPPLLTDDMIAAYTAALVSGTATAGWTFGAGPALQIPFPMQMAYRFNGIGVTQ
NVLYENQKQIANQFNKAISQIQESLTTTPTALGKLQDVVNQNAQALNTLVKQLSSNFGA
ISSVLNDILSRLDPPEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECV
LGQSKRVDFCGKGYHLMSFPQAAPHGVVFLHVTYVPSQERNFTTAPAICHEGKAYFPR
EGVFVFNGTSWFITQRNFFSPQIITTDNTFVSGSCDVVIGIINNTVYDPLQPELDSFKEELD
KYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQGSGYI
PEAPRDGQAYVRKDGEWVLLSTFLGGLNDIFEAQKIEWHEHHHHHH

Supplementary Table 2: List of coronavirus accession numbers

Clade

Name

Reference or
Identifying Source

Accession
Number

Pango

Designation Notes

1A LYRall -

AHX37558.1
[https://www.ncbi.nlm.nih.gov
/protein/AHX37558.1]

1

1A RsSHCO014 -

AGZ48806.1
[https://www.ncbi.nlm.nih.gov
/protein/AGZ48806.1]

1A WIV1

AGZ48828.1
- [https://www.ncbi.nlm.nih.gov
/protein/AGZ48828.1]

1A

SARS-CoV-1 3
Urbani

AAP13441.1
- [https://www.ncbi.nlm.nih.gov
/protein/AAP13441.1]

1B Rc-0319 -

BCG66627.1
[https://www.ncbi.nlm.nih.gov
/protein/BCG66627.1]

1B GD-MP789 -

QIG55945.1
[https://www.ncbi.nlm.nih.gov
/protein/QIG55945.1]

1B GX-P2V -

QIQ54048.1
[https://www.ncbi.nlm.nih.gov
/protein/QIQ54048.1]

YP_009724390.1

1B

SARS-CoV-2
Wuhan-Hu-1

[https://www.ncbi. | 614D

nlm.nih.gov/protei




n/YP_009724390.
1]
SARS-CoV- UF069279.1
1B 2/human/BEL/reg | BA.1 [http S:.//WWW'anl.' Omicron | ®
4-20174/2021 nlm.nih.gov/protei
n/UF069279.1]
SARS-CoV- UVJ48842.1
1B | 2/human/BHR/229 | BA2.75.2 L?glpzlﬁzgv"/vpﬁgzl Omicron | °
20441474/2022 n/UVI48842.1]
SARS-CoV-
2/human/USA/CA Hftsgz/ /1 17.1 nebi
IB | -CDC-STM- XBB nlmpn'ih‘g‘(’)v\:’/vém o | Omicron |
18/?2]7TMMQMB/2 n/UZS22117.1]
SARS-CoV- UPI46221.1
1B 2/human/USA/JW | BA.5.5 [https://www.ncbi. |y oo on |
5734/2022 nlm.nih.gov/protei
n/UPI46221.1]
ADE34766.1
2 HKU3-8 - [https://www.ncbi.nlm.nih.gov | 2
/protein/ADE34766.1]
ATA62330.1
2 YN2013 - [https://www.ncbi.nlm.nih.gov | '>!
/protein/ATA62330.1]
AGC74176.1
2 Cp/Yunnan2011 - [https://www.ncbi.nlm.nih.gov | '*!*!3
/protein/AGC74176.1]
AVP78031.1
2 ZC45 - [https://www.ncbi.nlm.nih.gov | '¢
/protein/AVP78031.1]
YP 003858584.1
3 133}\/4]; (8}_R/2 008 - [https://www.ncbi.nlm.nih.gov | !’
/protein/YP 003858584.1]
APO40579.1
3 BtKY72 - [https://www.ncbi.nlm.nih.gov | '8
/protein/AP040579.1]
UFP05053.1
) [https://www.ncbi. | Alias of | |9
4 RaTG15 nlm.nih.gov/protei | Ra7909
n/UFP05053.1]
QWNS56242.1
4 RsYNO04 - [https://www.ncbi.nlm.nih.gov |

/protein/QWN56242.1]
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