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Identification of unigue antigens by next generation sequencing and development of
individualized cancer immunotherapy in clear cell renal cell carcinoma

Matsushita, Hirokazu
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We established a method to identify neoantigens derived from tumor-specific
mutations by combining next generation sequencing (NGS) with MHC class I binding algorism. In 97 clear
cell renal cell carcinoma (ccRCC), we demonstrated that patients with high neoantigen load and HLA
expression correlated with better clinical outcomes and also they expressed high CD8A, perforin and
granzyme A. However, immunosuppressive molecules such as CTLA-4 and PD-1 were also highly expressed in
the tumor, suggesting that abundant neoepitopes associated with greater antitumor effector immune
responses were counterbalanced by a strongly immunosuppressive microenvironment. We have created the
system predicting candidate neoantigens and showed that neoantigen load, antigen presentation machinery,
and immune signatures determine prognosis in ccRCC. They are prerequisites for individualized cancer
immunotherapy development in the patients.
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