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Summary:

Immune Checkpoint Inhibitors (ICIs) have revolutionized the treatment of advanced tumors with high tumor mutation burden
(TMB), such as skin melanoma, non-small cell lung cancer, and more recently, Mismatch Repair Deficient (MMRd) cancers[1,4].
However, response rates to ICIs, apart from MMRd tumors, are still suboptimal for most cancer types. Therefore, there is an urgent
need to identify patients who are unresponsive to ICIs [5]. Identifying biomarkers of up-front ICI resistance would not only improve
response rates but would also lessen the burden of long-term treatments for patients who will not eventually display positive
responses. One of the most reasonable genomic events potentially associated with up-front ICI resistance are tumor-specific genetic
immune escape (GIE) events. GIE alterations provide tumors with the capacity to evade immune system surveillance [6]. However,
it is unclear whether GIE alterations may also negatively impact responses to ICI therapies. The goal of this project is to investigate
the influence of GIE alterations on ICI treatment responses using an ICI-treated cohort of over 600 pan-cancer patients who
underwent whole-genome/transcriptome tumor sequencing prior to treatment initiation [6,7]. Additionally, we plan to perform a
genome-wide and cancer type-specific identification of up-front resistance genomic biomarkers beyond well-characterized GIE
events, which may reveal novel up-front resistance mechanisms for ICI therapies in human cancers. This analysis results will
provide essential insights for the cancer immunology field. First, it will reveal the impact of highly prevalent GIE alterations on ICI
therapies. Furthermore, from a translational standpoint, it will address an unmet clinical need for ICI-based immunotherapies by
providing novel genomic biomarkers for up-front ICI resistance. Implementing genomic biomarkers of negative ICI responses is
relatively simple compared to other existing biomarkers of ICI treatment, and even for a modest fraction of patients, it could
significantly improve their quality of life.
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Cancer genomics, basic immunology, python programming, basic shell scripting, motivation to learn, motivation for a highly
translational projects
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