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            Abstract
Identifying immunodominant T cell epitopes remains a significant challenge in the context of infectious disease, autoimmunity, and immuno-oncology. To address the challenge of antigen discovery, we developed a quantitative proteomic approach that enabled unbiased identification of major histocompatibility complex class II (MHCII)–associated peptide epitopes and biochemical features of antigenicity. On the basis of these data, we trained a deep neural network model for genome-scale predictions of immunodominant MHCII-restricted epitopes. We named this model bacteria originated T cell antigen (BOTA) predictor. In validation studies, BOTA accurately predicted novel CD4 T cell epitopes derived from the model pathogen Listeria monocytogenes and the commensal microorganism Muribaculum intestinale. To conclusively define immunodominant T cell epitopes predicted by BOTA, we developed a high-throughput approach to screen DNA-encoded peptide–MHCII libraries for functional recognition by T cell receptors identified from single-cell RNA sequencing. Collectively, these studies provide a framework for defining the immunodominance landscape across a broad range of immune pathologies.
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                    Fig. 1: MHCII peptidomics in primary murine dendritic cells results in more than 3,700 distinct peptide identifications and defines the I-Ab-binding motif.[image: ]


Fig. 2: Antigen processing pathways and epitope features revealed by MHCII peptidomics.[image: ]


Fig. 3: Validation of BOTA epitope predictions with MHCII peptidomics.[image: ]


Fig. 4: BOTA and MHCII peptidomics accurately predict immunodominance in vivo.[image: ]


Fig. 5: Single-cell RNA-seq integrates T cell phenotype with TCR repertoire in the Listeria response.[image: ]


Fig. 6: Computational prediction and validation of a dominant commensal antigen.[image: ]
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