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Analysis of the tumor suppressive pathways elicited by PML inhibition in triple negative breast cancer
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Breast cancer raises as one of the most prevalent types of cancers among women. Its relapse frequently emerges
following years or decades of remission, and more importantly, its prognosis greatly varies among breast cancer
subtypes. This highlights the relevance of patient stratification, which has been instrumental for the success of
targeted therapies in breast cancer. We have previously described that promyelocytic leukemia protein (PML) is up-
regulated in the subset of aggressive triple negative breast cancers and that PML targeting hampers breast cancer
initiation and metastatic seeding through the regulation of the newly identified stem cell gene SOX9. Here we
demonstrate that PML inhibition led to morphological changes reflected as increased cell size and elevated number
of multinucleated cells. This phenotype is associated with senescence, which is described as an irreversible cell
cycle arrest that can be induced by several stimuli through various common effectors, including p53, p21 and p27.
Senescence-associated ?-galactosidase assay allows us to specifically detect senescent cells, through the
measurement of ?-galactosidase activity at pH 6.0. Mechanistically, PML silencing in cells expressing high levels of
this protein led to an increase of p27 abundance, which was required for senescence to be triggered. A defect in
cell growth was also observed when PML was silenced. In vivo, we observed a decrease in growth of established
tumors upon inducible PML silencing, accompanied by the aforementioned increase of p27 protein levels. Work in
progress includes evaluating the pro-senescence activity of a PML inhibitor, Arsenic Trioxide, and the
deconstruction of molecular features of PML loss-induced senescence. In sum, our data demonstrates that PML is
a novel target in aggressive breast cancer that can be used as a unique specific biomarker to identify patients who
may benefit from the inclusion of a targeted therapy into their treatment.
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