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Abstract Validation of immunodominant SARS-CoV-2 epitopes Dominant epitopes are recognized by TCRs with shared features
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Correlations of T cell response with clinical characteristics

Specific fragments of SARS-CoV-2 are recurrently recognized by the T cells of multiple patients (i.e., are immunodominant).
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(A) Overview of the T-Scan antigen discovery screen. (B) Design of the ORFeome-wide SARS-CoV-2 antigen library. (C)
Example SARS-CoV-2 ORFeome-wide T-Scan screen data for a convalescent COVID-19 patient (top panel) and healthy
control (bottom panel). Each circle represents a single 61-aa SARS-CoV-2 protein fragment, with the x-axis showing the
position of each fragment in the concatenated SARS-CoV-2 ORFeome. The y-axis shows the performance of the fragment in

CoV-1, and all four endemic coronaviruses (OC43,
HKU1, NL63, or 229E) in the 34 genome-wide screens
that we conducted across all patients and MHC alleles.
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As CD8+ T cell responses are profoundly shaped by host MHC alleles, we next mapped memory CD8+ T cell reactivities for
five additional MHC alleles representing 90% of the U.S. population. We again observed recurrent recognition of specific
protein fragments by most or all patients for each allele, indicating a narrow set of immunodominant responses. (A) Collapsed
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each of the six most common MHC alleles. Notably, only ~10% of these epitopes reside in the Spike protein, highlighting the
need for second-generation vaccines that more fully recapitulate the natural CD8+ T cell response to SARS-CoV-2 infection.
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the S protein, with most located in ORF1ab and the highest density of epitopes located in the N protein. Each bar represents
one validated epitope, with the color indicating its MHC restriction and the height of the bar indicating the percentage of MHC-
matched patients recognizing the epitope.
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