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Prakash et al Supplementary Fig. S1
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h-CoV-2/Wuhan (MN908947.3) CLEA SFNYL 100% SLPGVFCGV100% ALNTLVKQL100% LLLDDFVET 100% \
h-CoV-2/WA/USA2020 (0Q294668.1)CL EA SFNYL 100% SLPGVFCGV100% ALNTLVKQL100% LLLDDEVEI 100%
h-CoV-2/Alpha(B1.1.7) (OL689430.1)CLEA SFNYL 100% SLPGVFCGV100% ALNTLVKQL100% LLLDDFVEI 100%
h-CoV-2/Beta(B 1.351) (MZ314998)CLEA SEFNYL 100% SLPGVFCGV100% ALNTLVKQL100% LLLDDFVET100%
h-CoV-2/Gamma(P.1) (MZ4273121)CLEA S ENYL 100% SLPGVFCGV100% ALNTLVKQL100% LLLDDFVEI 100%
h-CoV-2/Delta(B.1.617.2) (OK091006.1)CLEA SENYL 100% SLPGVFCGV100% ALNTLVKQL100% LLLDDFVEI 100%
h-CoV-2/Omicron(B.1.1.529) (OM570283.1)CLEA SFNYL 100% SLPGVFCGV 100% ALNTLVKQL100% LLLDDFVE I 100%
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h-CoV-2/Wuhan (MN908947.3) ALNTL VKQL 100% RLQSLQTY YV 100% AGL V100% FLAFVVFELL100%

h-CoV-2/WA/USA2020 (0Q294668.1)ALNTL VK QL 100%
h-CoV-2/Alpha(B1.1.7) (OL689430.1)ALNTL VK QL 100%
h-CoV-2/Beta(B 1.351) (MZ314998)ALNTL VK QL 100%
h-CoV-2/Gamma(P.1) (MZ4273121)ALNTL VK QL 100%
h-CoV-2/Delta(B.1.617.2) (OK091006.1)ALNTL VK QL 100%
h-CoV-2/0Omicron(B.1.1.529) (OM570283.1)ALNTL VK QL 100%
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Sixteen conserved and antigenic CD8* T cell Epitopes
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h-CoV-2/Wuhan (MN908947.3) FLLV TLAIL 400% I FLWLL WPV q00% GLMWL SYF I 4902, HLVDFQV T I 1002
h-CoV-2/WA/USA2020 (OQ294668.1) FLLVTLAIL100% I FLWLLWPV100% GLMWL SYFI100% HLVDFQOVTI 100%
h-CoV-2/Alpha(B1.1.7) (OL689430.1) FLLVTLAIL 400% I FLWLLWPV100% GLMWLSYFI 100% HLVDFQV T I 100%
* h-CoV-2/Beta(B 1.351) (MZ314998)FLLVXLAI L88.8% I FLWLLWPV100% GLMWL SYF I 100% HLVDFQVTI 100%
h-CoV-2/Gamma(P.1) (MZ4273121) FLLVTLAIL 100% I FLWLL WPV 100% GLMWLSYFI100% HLVDFQVTI 100%
h-CoV-2/De|ta(B_1_617_2) (0K091006_1)F LLVTLATIL100% [ FLWLLWPVq00% GLMWLSYFIq00% HLVDFQVTTI 100%
h-CoV-2/0Omicron(B.1.1.529) (OM570283.1) FLLV TLAIL 100% I FLWLL WPV 100% GLMWL SYFI100% HLVDFQVTI 100%
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h-CoV-2/Wuhan(MN908947_3)IIFWFSLEL100% YIDIGNYTV100% YINVFAFPF100%NVFAFPFTI100%
h-CoV-2/WA/USA2020 (0Q294668.1)1 I FWFSLEL100% YIDIGNYTV400% YINVFEAFPF{90% NVFAFPFTI100%
h-CoV-2/Alpha(B1.1.7) (OL689430.1) I I FWF SLEL 100% CIDIGNYTVgggy YINVFAFPFq100% NVEAFPFTI 100%
* h-CoV-2/Beta(B 1.351) (M2314998) 1 I FWFSLEL q90% YIDIGNYTVq00% YINVFAFPFq90% NVFAFPFTI 100%
h-CoV-2/Gamma(P.1) (MZ4273121)1 I FWFSLEL100% YIDIGNYTV100% YINVFAFPF100% NVFAFPFTI 100%
h-CoV-2/Delta(B.1.617.2) (OK091006.1)1 I FWFSLEL 100% YIDIGNYTV100% YINVFAFPFq00% NVFEAFPFTI 100%
h-CoV-2/0micron(B.1.1.529) (OM570283.1) I I FWFSLEL1100% YIDIGNYTV100% YINVFAFPF100% NVFAFPFETI 100% j

Supplementary Figure S1. Sequence homology analysis to identify the degree of the conservancy of the immunodominant CD8* T cell
epitopes among SARS-CoV-2 VOCs: Sequence homology data for the CD8" T cell epitopes is shown. The 16 epitopes, found to be highly
immunodominant against SARS-CoV-2 variants of concern WA/USA2020, Alpha (B.1.1.7), Beta (B.1.351), Gamma (P.1), Delta (B.1.617.2),
and Omicron (B.1.1.529) were subjected to the sequence homology analysis.
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* h-CoV-2/Wuhan (MN908947.3) K SAFY I L P S 1 [ SNE K100% MFVFLVLLPLYVSS100% \
h-CoV-2/WA/USA2020 (0Q294668.1) K SAFY I L P ST I SN EK100% MEVELVLLPLVSS100%
h-CoV-2/Alpha (B1.1.7) (OL689430.1) K SAFY I L P S I I SN E K100% MFVFLVLLPLYVSS100%
h-CoV-2/Beta (B 1.351) (MZ314998) K SAFY [ L P S I I SN E K100% MEVELVLLPLYVSS100%
h-CoV-2/Gamma (P.1) (MZ4273121) K SAFYILP SI I SNEK100% MEVFLVLLPLVSS100%
h-CoV-2/Delta (B.1.617.2) (OK091006.1) K SA FY I L P ST I SN E K100% MEVFLVLLPLVSS100%
h-CoV-2/Omicron (B.1.1.529) (OM570283.1)K SAFXILP SI I SNEK100% MEVFLVLLPLVSS100%
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h-CoV-2/Wuhan (MN908947.3) L
h-CoV-2/WA/USA2020 (0Q294668.1) L
h-CoV-2/Alpha (B1.1.7) (OL689430.1) L

h-CoV-2/Beta (B 1.351) (MZ314998) L
h-CoV-2/Gamma (P.1) (MZ427312.1) L
h-CoV-2/Delta (B.1.617.2) (OK091006.1) L
h-CoV-2/Omicron (B.1.1.529) (OM570283.1) L.
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* h-CoV-2/Wuhan (MN908947.3) AE I L L I IMRTFKV ST100% KQQTVTLLPAADLDDF 100%

h-CoV-2/WA/USA2020 (0Q294668.1)A E T LL I IMRTFKVST100% KQQTVTLLPAADLDD F 100%

h-CoV-2/Alpha (B1.1.7) (OL689430.)AEI LLTI IMRTFKV ST1100% KQQTVTLLPAADLDD F 100%

h-CoV-2/Beta (B 1.351) (MZ314998)AEILL I IMRTFKV SI1100% KQQTVTLLPAADLDD F 100%

h-CoV-2/Gamma (P.1) (MZ4273121)AETI LL I IMRTFKV ST1100% KQQTVTLLPAADLDD F 100%

h-CoV-2/Delta (B.1.617.2) (OK091006.1)AE I LL I IMRTFKVS1100% KQQTVTLLPAADLDD F 100%
h-CoV-2/Omicron (B.1.1.529) (OM570283.1)AE I L L I IMRT FKV SI1100% KQQTVTLLPAADLDD F 100% j

Supplementary Figure S2. Sequence homology analysis to identify the degree of the conservancy of the immunodominant CD4* T cell
epitopes among SARS-CoV-2 variants of concern: Sequence homology data for the CD4" T cell epitopes is shown. The 6 epitopes, found to
be highly immunodominant against SARS-CoV-2 variants of concern WA/USA2020, Alpha (B.1.1.7), Beta (B.1.351), Gamma (P.1), Delta
(B.1.617.2), and Omicron (B.1.1.529) were subjected to the sequence homology analysis.

Six conserved and antigenic CD4* T cell Epitopes
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* h-CoV-2/Wuhan (MN908947.3) SQCVNLTTRTQLPPAYTNSFTRGVY 100%

h-CoV-2/WA/USA2020 (0Q294668.1) S Q CVNLI TRTQS- - - YINSFTRG VY 84%
h-CoV-2/Alpha (B1.1.7) (OL689430.1) SQ CYNLTTRTQLPPAYTNSFTR GV Y 100%
h-CoV-2/Beta (B 1.351) (MZ314998) SQCVNLTTRTQLPPAYTNSFTRGVY 100%
h-CoV-2/Gamma (P.1) (MZ4273121)SQCVNFTNRTQLPSAYTNSFTR GV Y 100%
h-CoV-2/Delta (B.1.617.2) (OK091006.1) S QCYNLRTRTQLPPAYTNSFTR GV Y 100%

DAVDCALDPLSETKCTLKSFTVEKGIYQTSN100%
DAVDCALDPLSETKCTLKSFTVEKGIYQTSN100%
DAVDCALDPLSETKCTLKSFTVEKGIYQTSN100%
DAVDCALDPLSETKCTLKSFTVEKGIYQTSN100%
DAVDCALDPLSETKCTLKSFTVEKGIYQ TS N100%
DAVDCALDPLSETKCTLKSFTVEKGIYQTSN100%

& i & %:565
& & P
= 2 %
A (\9 A (\9
' N X

FGEVFNATRFASVYAWNRKRISNCYV A 100%
FDEVFNATTFASVYAWNRKRISNCV A 100%
FGEVFNATRFASVYAWNRKRISNCYV A 92%
FGEVFNATRFASVYAWNRKRISNCYV A 100%
FGEVFNATRFASVYAWNRKRISNCV A 100%
FGEVFNATRFASVYAWNRKRISNCV A 100%
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h-CoV-2/Omicron (B.1.1.529) (OM570283.1) SQCVNLI TRTQS- - - YINSFTRGVY84% DAVDCALDPLSETKCTLKSFTVEKGIYQTSN100% FDEVFNATRFASVYAWNRKRISNCYV A 96%
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h-CoV-2/Wuhan (MN908947.3) Y NS ASFSTFKCYGV SPTKLNDLCFT 100% EIYQAGSTPCNGVEGFNCYFPLQSYGFQPTN100%
h-CoV-2/WA/USA2020 (0Q294668.1) Y NFAPFFAFKCYGV SPTKLNDLCFT 84% EIYQAGNKPCNGVAGVNCYFPLQSYGFRPTYS81%

h-CoV-2/Alpha (B1.1.7) (OL689430.1)YNSASFSTFKCYGV SPTKLNDLCFT 100%
h-CoV-2/Beta (B 1.351) (MZ314998) Y NS ASFSTFKCYGV SPTKLNDLCFT100%
h-CoV-2/Gamma (P.1) (MZ4273121)YNSASFSTFKCYGV SPTKLNDLCFT 100%

h-CoV-2/Delta (B.1.617.2) (OK091006.1)YNS ASFSTFKCYGVSPTKLNDLCFT100%
h-CoV-2/Omicron (B.1.1.529) (OM570283.1) Y NXAPFFAFKCYGVSPTKLNDLCFT 84%
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* h-CoV-2/Wuhan (MN908947.3) VCGPKKSTNLVKNKCVNFNFNGLTGTGVLTE S NKK100%

h-CoV-2/WA/USA2020 (0Q294668.1) VCGPKKSTNLVKNKCVNFNFNGLTGTGVLTE SNKK100%
h-CoV-2/Alpha (B1.1.7) (OL689430.1) VCGPKKSTNLVKNKCVNFNFNGLTGTGVLTE SNKK100%
h-CoV-2/Beta (B 1.351) (M2314998) VCGPKKSTNLVKNKCVNFNFNGLTGTGVLTE SNKK100%
h-CoV-2/Gamma (P.1) (MZ427312.1) VCGPKKSTNLVKNKCVNFNFNGLTGTGVLTE S NKK100%
h-CoV-2/Delta (B.1.617.2) (OK091006.1) VCGPKKSTNLVKNKCVNFNFNGLTGTGVLTE S NKK100%
h-CoV-2/Omicron (B.1.1.529) (OM570283.1) VC GPKKSTNLVKNKCVNFNFNGLTGTGVLTE S NKK100%

EIYQAGS TPCNGVEGFNCYFPLQSYGFQPTY97%
EIYQAGSTPCNGVKGFNCYFPLQSYGFQPTY 94%
EIYQAGSTPCNGVKGFNCYFPLQSYGFQPTY 94%
EIYQAGSKPCNGVEGFNCYFPLQSYGFQPTN97%
EIYQAGNKPCNGVAGFNCYFPLRSYGFRPTY81%
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FGRDIADTTDAVRDPQTLEILDITPCSFGGV SVI 100%
FGRDIADTTDAVRDPQTLEILDITPCSFGGV SVI 100%
FGRDIDDTTDAVRDPQTLEILDITPCSFGGV SVI 100%
FGRDIADTTDAVRDPQTLEILDITPCSFGGV SVI 100%
FGRDIADTTDAVRDPQTLEILDITPCSFGGV SVI 100%
FGRDIADTTDAVRDPQTLEILDITPCSFGGV SVI 100%
FGRDIADTTDAVRDPQTLEILDITPCSFGGVSVI 100%
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h-CoV-2/Wuhan (MN908947.3) GTNTSNQVAVLY QDVNCTEVPVAIHAD Q 100% DVNCTEVPVAIHADQLTPTWRVYSTGS 100%
h-CoV-2/WA/USA2020 (0Q294668.1) G TNTSNQVAVLYQGVNCTEVPVAIHAD Q 96% GVNCTEVPVAIHAD QLTPTWRVYSTGS 96%

h-CoV-2/Alpha (B1.1.7) (OL689430.1) GTNTSNQVAVLYQGVNCTEVPVAIHAD Q 96%
h-CoV-2/Beta (B 1.351) (M2314998) GTNTSNQVAVLYQGVNCTEVPVAIHAD Q 96%
h-CoV-2/Gamma (P.1) (M2427312.1) GTNTSNQVAVLYQGVNCTEVPVAIHAD Q 96%
h-CoV-2/Delta (B.1.617.2) (OK091006.1) GTNTSNQVAVLYQGVNCTEVPVAIHAD Q 96%
h-CoV-2/Omicron (B.1.1.529) (OM570283.1) GTNTSNQVAVLYQGVNCTEVPVAIHAD Q 96%

GVNCTEVPVAIHADQLTPTWRVYSTGS 96%
GVNCTEVPVAIHADQLTPTWRVYSTGS 96%
GVNCTEVPVAIHADQLTPTWRVYSTGS 96%
GVNCTEVPVAIHADQLTPTWRVYSTGS 96%
GVNCTEVPVAIHADQLTPTWRVYSTGS 96%

Supplementary Figure S3. Sequence homology analysis to identify the degree of the conservancy of the immunodominant B cell epitopes
among SARS-CoV-2 variants of concern: The sequence homology data for the B cell epitopes are shown. The 9 epitopes, found to be
highly immunodominant against SARS-CoV-VOCs WA/USA2020, Alpha (B.1.1.7), Beta (B.1.351), Gamma (P.1), Delta (B.1.617.2), and
Omicron (B.1.1.529) were subjected to the sequence homology analysis.

Nine conserved and antigenic B cell Epitopes
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Supplemental Figure S4. Pan-Coronavirus vaccine evaluation of immunogenicity based on antibody response against “universal” B-cell epitopes in COVID-19 patients and
triple transgenic HLA-A*02:01/HLA-DRB1*01:01-hACE-2 exposed to different SARS-CoV-2 variants of concern: Bar graphs show the peptide binding IgG level for the 9
“universal” B cell epitopes (A) among COVID-19 patients screened to be infected with SARS-CoV-2 variants of concern Alpha (B.1.1.7), Beta (B.1.351), Epsilon (B.1.427/B.1.429),
Delta (B.1.617.2), and Omicron (B.1.1.529) and (B) in vaccinated versus mock-vaccinated triple transgenic HLA-A*02:01/HLA-DRB1*01:01-hACE-2 mice. Bars represent means +
SEM. Data were analyzed by student's 7-test and multiple t-tests. Results were considered statistically significant at P < 0.05. Statistical correction for multiple comparisons was 5

applied using the Holm-Sidak method.
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