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Abstract:
The management of castration resistant prostate cancer (CRPC) is an unmet clinical need given
disease lethality and lack of effective treatments. Emerging data demonstrate that defects in
homologous recombination (HR) genes are enriched in advanced CRPC. This discovery is highly
relevant given susceptibility of HR-deficient (HRD) tumors to poly adenosine diphosphate ribose
polymerase (PARP) inhibition. Currently, however, commercially available tests to determine HRD rely
primarily on assessing mutation status of common DNA repair genes, thus overlooking patients that
may harbor HRD as a result of alternative molecular alterations. We established a computational
method to assess HRD by utilizing patterns of somatic mutations, known as mutational signatures. We
hypothesize that patients with metastatic CRPC (mCRPC) with an HRD signature
independent of HR gene mutation status will derive benefit from PARP inhibition. To test
this hypothesis, we will collect pre-treatment metastasis biopsies from men with CRPC for whole
genome sequencing for HRD signature determination. Patients will receive treatment with PARP
inhibition in the context of two olaparib based clinical trials and clinical outcomes will be
correlated with HRD signature status. Additionally, we will investigate mechanisms of resistance to
PARP inhibition via collection of progression biopsies in a subset of patients. Lastly, we will
interrogate germline DNA for HRD and correlate signature status with clinical and disease
characteristics. Our goal is to develop a comprehensive diagnostic test to identify men with HRD as
this could inform treatment. This work has the potential to expand the treatment
armamentarium in men with mCRPC. By harnessing vast advances in technology, genetics,
and biomedical research, this work has the potential to better inform patient selection
for a given treatment and transform clinical decision making. If successful, this diagnostic
test has a potential application in all HR deficient tumors including breast, ovarian, pancreatic,
gastric, and other cancers.

