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Abstract

Irreversible cell growth arrest, a process termed cellular senescence, is emerging as an intrinsic tumor
suppressive mechanism. Oncogene-induced senescence is thought to be invariably preceded by
hyperproliferation, aberrant replication, and activation of a DNA damage checkpoint response (DDR),
rendering therapeutic enhancement of this process unsuitable for cancer treatment. We previously
demonstrated in a mouse model of prostate cancer that inactivation of the tumor suppressor phosphatase and
tensin homolog deleted on chromosome 10 (Pten) elicits a senescence response that opposes tumorigenesis.
Here, we show that Pten-loss—induced cellular senescence (PICS) represents a senescence response that is
distinct from oncogene-induced senescence and can be targeted for cancer therapy. Using mouse embryonic
fibroblasts, we determined that PICS occurs rapidly after Pten inactivation, in the absence of cellular
proliferation and DDR. Further, we found that PICS is associated with enhanced p53 translation. Consistent
with these data, we showed that in mice p53-stabilizing drugs potentiated PICS and its tumor suppressive
potential. Importantly, we demonstrated that pharmacological inhibition of PTEN drives senescence and
inhibits tumorigenesis in vivo in a human xenograft model of prostate cancer. Taken together, our data
identify a type of cellular senescence that can be triggered in nonproliferating cells in the absence of DNA
damage, which we believe will be useful for developing a “pro-senescence” approach for cancer prevention
and therapy.
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