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Background: One frequently altered pathway in advanced prostate cancer (PC) includes genes involved 
in DNA Damage Response (DDR). Tumors harboring DDR mutations are associated with more aggressive 
disease and poor prognosis, due in part to the accumulation of DNA damage and increase in genomic 
instability. Among these DDR mutated genes, those involved in homologous recombination repair (HRR) 
are the most common (23-28%), with the ataxia-telangiectasia mutated (ATM) gene being the second 
most frequently altered. Although poly (ADP-ribose) polymerase (PARP) inhibitors are approved for 
patients with HRR-deficient prostate cancer, ATM-mutant tumors often exhibit lower sensitivity to these 
agents compared to BRCA2-mutated tumors, particularly in the castration-resistant setting. This 
highlights an unmet clinical need for more effective targeted therapies. We, therefore, sought to identify 
synthetic lethal vulnerabilities that could be exploited therapeutically in ATM-deficient prostate cancer. 
 
Methods: We performed a genome-scale CRISPR interference (CRISPRi) screen in ATM-deficient 
prostate cancer cells to identify genetic dependencies associated with ATM loss. Candidate druggable 
targets nominated by the screen were validated using genetic and pharmacologic approaches across 
hormone-sensitive and castration-resistant ATM-deficient prostate cancer cell line models. Therapeutic 
efficacy was further evaluated in vitro using single-agent and combination treatments as well as in vivo 
using xenograft models. 
 
Results: We showed ATM-deficient prostate cancer cells exhibit selective dependencies on DDR and cell 
cycle checkpoint pathways. Inhibition of genes involved in these pathways significantly repressed the 
growth of ATM-deficient PC cells, compared to ATM-wild-type PC cells. In particular, we evaluated WEE1, 
a kinase which regulates the cell cycle transition from G2 to mitosis and prevents mitotic entry in the 
presence of DNA damage, as a therapeutic vulnerability in ATM-deficient PC. WEE1 inhibition significantly 
impaired the viability of ATM-deficient PC cells in vitro across hormone-sensitive and castration-resistant 
models and reduced tumor burden in vivo, compared to ATM-wild-type prostate cancer cells. 



Furthermore, combining WEE1 inhibition with DDR-targeting agents, such as PARP and ATR inhibitors, 
synergistically decreased the viability of ATM-deficient PC cells in vitro. 
 
Conclusions: Our results demonstrate cell cycle checkpoint dependence as a therapeutically actionable 
vulnerability in ATM-mutated prostate cancer and highlight WEE1 as a promising therapeutic target. 
Taken together, these findings provide a rationale for evaluating WEE1 inhibition, alone and in 
combination with PARP or ATR inhibitors, as a precision treatment strategy for patients with ATM-
mutated prostate cancer. 
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