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electrophoresis (comet assay) in prostate cells treated with olaparib. The comet assay revealed an
increase of genomic instability in SPOP-F133V RWPE cells after PARP inhibition, similar to SPOP (and
BRCA1) knockdown with siRNA (Figure 5G). Similarly, primary MPCs expressing SPOP-F133V showed
increased damage after olaparib treatment (Figure 5H). Taken together, these data argue that SPOP
mutation confers sensitivity to PARP inhibition due to impaired error-free HDR DSB repair and an
increase in error-prone NHEJ.

Discussion
In summary, here we report that SPOP, the substrate recognition component of an E3 ubiquitin ligase,
is a regulator of the HDR-based DSB repair machinery. Using functional genetic approaches, we find
that prostate-specific SPOP mutants deregulate DSB repair by promoting the error-prone NHEJ
pathway (Figure 6). Importantly, after DSB induction, this loss of function leads to an increased
sensitivity of mutant SPOP prostate cancer cells to PARP inhibition. These observations provide the
first mechanism for the increased genomic instability of SPOP mutant prostate cancer, but also
suggest that similar to other cancers with impaired HDR, this distinct class of cancer might benefit
from treatment with clinically established DNA damaging therapeutics. This study therefore provides
a rationale for hypothesis-based biomarker-driven clinical trials using PARP inhibitors or other DNA
damaging agents in patients with prostate cancer.

Genomic rearrangements represent critical events deregulating prostate cancer genomes and
driving tumorigenesis, although among individual cancer samples, there is marked variability in
number and character of structural rearrangements. Here, we identified a genomically unstable
subclass of primary prostate cancer characterized by dramatically increased intrachromosomal
rearrangements. This subset of clinically localized, treatment-naive prostate cancers display a degree
of genomic instability previously thought only to occur in late stage, metastatic tumors. Importantly,
increased rearrangements likely result in higher total SCNA burden, which is associated with more
aggressive clinical behavior (Hieronymus et al., 2014; Lalonde et al., 2014).

Figure 6. Proposed model of the effects of SPOP mutation on genome instability. In prostate epithelial cells, SPOP-

wt promotes error-free HR and maintains genome stability. SPOP mutation impairs HR repair and promotes error-

prone NHEJ, leading to increased genomic instability.
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