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ABSTRACT
The Polo like kinases play key roles in mitosis. While the upregulation of PLK1 in cancer
is well documented and PLK3 has been demonstrated to be a tumor suppressor, little is
known about the oncogenic significance of PLK2. PLK2 kinase activity is essential for
centriolar duplication and is also believed to play a regulatory role in the survival
pathway by physically stabilizing the TSC1/2 complex in tumor cells in hypoxic
conditions.

Protein

tyrosine

hyper-phosphorylation

and

the

upregulation

of

serine/threonine kinases associated with cell cycle progression have been linked to the
etiology of cancer. In our attempt to identify ATP-mimetic compounds that are cytotoxic
against a panel of cancer cell lines, we identified several sulfonyl pyridopyrimidines that
possess nanomolar activity. The most potent of these compounds, ON1231320, was
found to be a specific PLK2 inhibitor when profiled against a panel of 288 wild-type, 55
mutant and 12 special kinases. Further in vitro testing revealed that ON1231320 is a
selective inhibitor of PLK2 with no inhibitory activity against PLK1, PLK3 and PLK4.
Confirmation of this interaction and its selectivity was obtained from pull down studies
using lysates of tumor cells and a biotinylated analog of ON1231320. The cytotoxic
effect of the drug is mediated by apoptosis as evidenced by the induction of Caspase 3/7
activity and by the cleavage of PARP in a dose dependent manner. ON1231320 affects
cell cycle progression by blocking tumor cells in the G2/M phase however it does not
affect normal human fibroblasts. ON123120 exhibits an excellent safety profile with no
overt signs of toxicity, no loss of body weight and 100% survival in mice given a single
subcutaneous dose of 200 mg/kg. Our ongoing efforts include efficacy studies in nude
mouse models, identification of the structural determinants of the interaction between
ON1231320 and PLK2 by computational and crystallographic methods and the
identification of novel PLK2 substrates to elucidate its role in cancer biology.

