CRISPR screen reveals essential pathways that crosstalk
with androgen receptor signaling in prostate cancer
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Background

Despite the tremendous progress made in prostate cancer treatment, resistance to established therapies often ultimately occurs. We used the clustered
regularly interspaced short palindromic repeats (CRISPR) editing system (1, 2) to identify pathways and genes that crosstalk with the androgen receptor (AR)
pathway and have an essential role in sensitizing prostate cancer cells to darolutamide, a second-generation AR inhibitor approved for prostate cancer (3).

Results 1: Outline of the CRISPR screen
CWR-R1-AD1 prostate cancer cells (4) were transduced with expression vectors for a catalytically dead Casg fused to the VPH activator domain (dCas9-VPH)
or the KRAB repressor domain (dCas9g-KRAB) and stably expressing cell clones were then selected. These cells were then transduced with a pooled
CRISPRa or CRISPRI sgRNA library for a systematic and endogenous activation or repression of the transcription of about 18,900 different genes. The cells
were treated with darolutamide for 14 and 42 days, with compound replenishment occurring every 7 days. Sequencing of the sgRNAs from surviving cells
enabled identification of those significantly depleted over time, thereby indicating which expression modulation enhanced responsiveness to darolutamide
treatment.
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Results 3: Selection of genes leading to increased response to darolutamide
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was determined using the STRING database (5).

Results 4: Validation of the CRISPRI screen hit USP7

USP7 was identified as one of the most depleted genes in the
CRISPRI screen. We used the specific inhibitor XL177A (6) for
confirmation in two additional prostate cancer cell lines, LNCaP
and VCaP. Following combination treatments with 0-30 UM
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Discussion and outlook

CRISPRi and CRISPRa screens were performed in the CWR-R1-AD1 prostate cancer cell line to identify pathways and genes leading to increased response to
the AR antagonist darolutamide, and several pathways interacting with AR signhaling were identified. The regulation of these genes now needs to be
confirmed Iin additional prostate cancer cell lines and their role in sensitization to darolutamide treatment is currently being confirmed using specific tools
such as selective inhibitors. Importantly, inhibitors addressing several of these pathways are already being tested in clinical studies and it should soon
emerge which combinations represent the most promising future treatments for prostate cancer patients.
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