Supplementary Materials

Figure S1. Arrangement of two-dimensional peptide matrix. Peptide pools NTD-
I~NTD-18 (A), RBD-1~RBD-16 (B), S1-1~S1-12 (C), S2-1~S2-24 (D) in WT Spike,
and peptide pools NTD-1~NTD-18 (E), RBD-1~RBD-16 (F), S1-1~S1-12 (G), S2-
1~S2-24 (H) in Omicron Spike were shown.
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Figure S2. Mapping of WT Spike specific T cell epitopes in BALB/c mice. BALB/c
mice (n=6 per group) were injected with 5 x 10% VP ofAd5-Spike-BA.1. At 2 weeks
after vaccination, the splenocytes were prepared, stimulated with peptide pools of WT
NTD (A), RBD (B), S1 (C), S2 (D), and the T cell responses were measured by IFN-y
ELISpot assay. The two-dimensional peptide matrixes were used (as seen in Figure S1),
with SFCs > 50 per 10° cells was considered as a positive peptide pool, and the
candidate peptides were localized within the peptide matrixes. The results were
expressed as mean = SEM.
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Figure S3. Mapping of Omicron BA.1 Spike specific T cell epitopes in BALB/c
mice. BALB/c mice (n=6 per group) were injected with 5 x 10® VP of Ad5-Spike-BA.1.
At 2 weeks after vaccination, the splenocytes were prepared, stimulated with peptide
pools of Omicron NTD (A), RBD (B), S1 (C), S2 (D), and the T cell responses were
measured by IFN-y ELISpot assay. The two-dimensional peptide matrixes were used
(as seen in Figure S1), with SFCs > 50 per 10° cells was considered as a positive peptide
pool, and the candidate peptides were localized within the peptide matrixes. The results
were expressed as mean = SEM.
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Figure S4. Mapping of WT Spike specific T cell epitopes in C57BL/6 mice.
C57BL/6 mice (n=6 per group) were injected with 5 x 10® VP of Ad5-Spike-BA.1. At
2 weeks after vaccination, the splenocytes were prepared, stimulated with peptide pools
of WT NTD (A), RBD (B), S1 (C), S2 (D), and the T cell responses were measured by
IFN-y ELISpot assay. The two-dimensional peptide matrixes were used (as seen in
Figure S1), with SFCs > 50 per 10° cells was considered as a positive peptide pool, and
the candidate peptides were localized within the peptide matrixes. The results were
expressed as mean = SEM.
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Figure S5. Mapping of Omicron BA.1 Spike specific T cell epitopes in C57BL/6
mice. C57BL/6 mice (n=6 per group) were injected with 5 x 10® VP of Ad5-Spike-
BA.1. At 2 weeks after vaccination, the splenocytes were prepared, stimulated with
peptide pools of Omicron NTD (A), RBD (B), S1 (C), S2 (D), and the T cell responses
were measured by IFN-y ELISpot assay. The two-dimensional peptide matrixes were
used (as seen in Figure S1), with SFCs > 50 per 10° cells was considered as a positive
peptide pool, and the candidate peptides were localized within the peptide matrixes.
The results were expressed as mean = SEM.
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Figure S6. Representative flow cytometric plots of the responsive peptides
identified in BALB/c mice. To verify either MHCI or MHCII presented the identified
peptides, the responsive peptides in the ELISpot assay were further undergone an
intracellular cytokine staining assay, the CD8" (MHCI) and CD4" (MHCII) T cell
responses of those peptides were determined. The representative flow cytometric plots

of the identified peptides in WT Spike (A) and Omicron Spike (B) were shown.
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Figure S7. Representative flow cytometric plots of the responsive peptides
identified in C57/BL6 mice. With the same strategy in Figure S6, the CD8" (MHCI)
and CD4" (MHCII) T cell responses of the identified H-2d specific peptides were
determined by an intracellular cytokine staining. The representative flow cytometric
plots of the identified peptides in WT Spike (A) and Omicron Spike (B) were shown.
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Figure S8. Identification of the exact CD8" T cell epitopes in BALB/c mice.
BALB/c mice (n=3 per group) were vaccinated withAd5-Spike-BA.1 or Ad5-Spike-
BA.1, the splenocytes were prepared at 2 weeks after vaccination and stimulated with
the responsive peptides or the corresponding truncated 9-mer peptides in WT Spike
(A) and Omicron Spike (B) to assess T cell responses by IFN-y ELISpot. The
identified truncated epitopes are labeled with #. All results were expressed as mean =+

SEM.
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Figure S9. Identification of the exact CD8" T cell epitopes in C57BL/6 mice.
C57BL/6 mice (n=3 per group) were vaccinated withAdS-Spike-BA.1 or Ad5-Spike-
BA.1, the splenocytes were prepared at 2 weeks after vaccination and stimulated with
responsive peptides or the corresponding truncated 9-mer peptides in WT Spike (A)
and Omicron Spike (B) to assess T cell responses by IFN-y ELISpot. The identified
truncated epitopes are labeled with #. All results were expressed as mean = SEM.
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