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T cells have a powerful ability to recognise and kill cancer cells but their
function is often suppressed within tumours limiting effective anti-tumour
immunity and immunotherapy. The interstitial environment of tumours is
profoundly suppressive to T cell activation. We have developed a CRISPRbased approach to enable high-throughput loss-of-function genetic screens
in primary mouse tumour-reactive CD8 + T cells. This project will utilise this
platform to resolve the host-encoded factors that render CD8+ T cells
susceptible to suppression within the tumour microenvironment, testing the
function of identified factors using mouse models of adoptive
immunotherapy. Identification of novel immunosuppressive mechanisms
may enable development of new immunotherapies for cancer.
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T cells have a powerful ability to recognise and kill cancer cells but their
function is often suppressed within tumours limiting effective anti-tumour
immunity and immunotherapy. In part, the interstitial environment of
tumours contributes to immunosuppression. The purpose of the proposed
research is to apply a genome-scale functional genetic screen to identify
host-encoded factors rendering T cells susceptible to suppression by the
tumour microenvironment. CRISPR/Cas9- mediated genetic perturbation
screening will be performed using genome-wide libraries in pooled
populations of CD8+ T cells. Mutations conferring resistance to
suppression will be recovered using high-throughput sequencing. The
validated data will be used to construct a global map of the complement of
genetic factors involved in suppression of T cell activation by the factors
present in the interstitial environment of tumours. Identified genes will be
further validated using CRISPR/Cas9-mediated genetic targetting in CD8+
T cells using a mouse model of adoptive immunotherapy. Identification of
novel immunosuppressive mechanisms may enable development of new
immunotherapies for cancer. This project will benefit from a collaboration
with the laboratory of Prof Klaus Okkenhaug at the Department of
Pathology.
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