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Therapeutic potential of novel PLK1 inhibitor CYC140 in esophageal cancer and
acute leukemia

S. Moureau, E. Pohler, K. Kroboth, C. Saladino, C. MacKay, J. Hollick, D. Zheleva, S.
Frame, D. Blake

Background: PLK1 is overexpressed in many cancers, including esophageal cancer and
acute leukemia, and elevated expression correlates with disease progression, invasiveness
and poor prognosis [1-5]. CYC140 is a highly selective and potent ATP-competitive
inhibitor of PLK1, selected as a clinical candidate and nearing completion of IND-enabling
studies. The aims of this pre-clinical study were to inform clinical development of CYC140,
by exploring its anticancer activity, therapeutic potential and mechanism of action in
esophageal cancer and acute leukemia, and to identify promising drug combinations and
pharmacodynamic markers for use in the clinic.

Material and Methods: CYC140 selectivity towards PLK1 was tested in vitro in a panel of
over 250 kinases. Anti-tumor activity of single agent CYC140 was explored in three cell line
panels derived from esophageal cancer, acute myeloid leukemia (AML) and acute
lymphoblastic leukemia (ALL) using cytotoxicity and clonogenic assays. Detailed
mechanistic studies investigating the effects of CYC140 on cell viability, proliferation and
death were carried out using flow cytometry, cell death assays and western blotting. Short
pulse treatments of CYC140 were optimised to quantify the maximal difference in
cytotoxicity between esophageal cell lines from malignant and non-malignant tissue. In vivo
therapeutic potential was explored in acute leukemia and solid tumor mouse xenograft
models. Potential CYC140 drug combinations were screened and biomarkers of cellular
response were characterized.

Results: CYC140 is a highly selective PLK1 inhibitor (>50 fold selective over other PLKS).
Nanomolar antiproliferative activity has been observed across a broad range of tumor cell
lines including esophageal cancer, AML and ALL cell lines. We demonstrate that 6 h pulse
treatments of CYC140 result in a therapeutic window, where malignant esophageal cell
lines are more sensitive to CYC140 than esophageal cells of a non-malignant origin. As
expected, the cellular response to CYC140 treatment includes cell accumulation in G2 and
M cell cycle compartments, mitotic cells with monopolar spindles, reduced phosphorylation
of PLK1 substrates such as NPML1, inhibition of proliferation and induction of cell death.
CYC140 treatment causes tumor regression and tumor-free cures in solid tumor and acute
leukemia mouse xenograft models.

Conclusion: Taken together these data suggest that CYC140 is a promising anti-cancer
agent with potent anti-proliferative activity and therapeutic potential in a variety of tumor
indications, including esophageal cancer and acute leukemia.
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