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We developed proteogenomic HLA ligandome analysis employing mass
spectrometry and RNA-seq, and found that cryptic peptides, which were not registered in the present
proteome databases, accounted for approximately 5% of the immunopeptidome of human colon cancer
tissues. We identified a peptide that originated from the oncogenic long non-coding RNA (IncRNA),
PVT1. The PVT1 peptide was enriched in cancer tissues compared with normal mucosa, and was
immunogenic to induce specific T cell responses in both patients and healthy donors. Interestingly,
the peptide was encoded by a short ORF, which was followed by a premature termination codon. We
found that the inhibition of nonsense mediated RNA decay (NMD) enhanced T cell responses to cancer
cells that endogenously expressed the PVT1 gene. These results indicate the presence of a novel
class of tumor antigens encoded by IncRNAs, and demonstrate a potential mechanism that regulate
their antigen presentation.
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