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Summary:

Mutations affecting proteins expressed in cancer cells can generate neoantigens, which are small peptides presented by MHC receptors. These peptides can be
recognized by T cells and lead to the destruction of cancer cells. The identification of neoantigens expressed by cancer cells is thus crucial to develop anti-cancer
vaccines and predict the response to immunotherapy. Neoantigens derived from single mutations in coding sequences can be predicted using whole exome sequencing
(WES), which has become a widely employed technique for the molecular characterization of cancer samples. There is one important class of neoantigens, however,
that cannot be detected by WES. This class is made of peptides that are cancer-specific — absent from normal tissues - and that are usually not annotated in the
databases. These neoantigens are predicted to be highly immunogenic and thus could improve the development of new treatments for cancer. They include peptides
originated from the translation of ORFs in cancer-specific transcripts or peptides derived from frameshift mutations that escape nonsense mediated decay. This type of
neoantigens can only be identified using RNA sequencing data (RNA-Seq) of cancer samples. The aim of the project is to identify different classes of neoantigens using
available WES and RNA-Seq data from diverse cohorts of cancer patients that have been treated with immunotherapy (Litchfield et al., 2021). We will measure the
prevalence of neoantigens carrying single mutations and of neoantigens that are cancer-specific, and investigate how their abundance correlates with the response to
immunotherapy. In the group we have previously employed massive transcriptomics data to identify recently originated transcripts in human and mouse and predict
novel peptides (Ruiz-Orera et al., 2015; Ruiz-Orera et al., 2018). Here we will use similar techniques to identify cancer-specific transcripts and neoantigens.
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Expected skills::

Interest in computational genomics and transcriptomics; basic knowledge of a programming language; basic knowledge of R; good command of English.
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