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Polo-like kinase 1 is a serine/threonine kinase that functions in mitotic
progression. We herein investigated whether PLK1 blockade enhanced the cytotoxic effects of radiation by
modulating the cell cycle phase of cancer cells using the novel small molecule inhibitor of PLK1,
TAK-960. In vitro clonogenic assays as well as time-lapse imaging and flow cytometric analyses of cell
cycle phases demonstrated that the TAK-960 treatment exhibited a radiosensitizing effect, especially when
it increased the proportion of M-phase cells. Tumor growth delay assay combined with optical imaging of
cell cycle phases in tumor xenografts also demonstrated that the radiosensitizing effect of TAK-960
depended on an increase in the proportion of M-phase cells. These results provide a rational basis of
targeting PLK1 for radiosensitization when considering the therapeutic time window for M-phase arrest as
the best timing for radiation treatment.



in vitro

Clonogenic assay
DNA



TAK-960 (nM)

e

6 12 18 24 30

DNA

in vivo

TAK960

Fucci

Length of TAK-860 treatment (hour)

DNA

PLK-1

TAK960

36 48

Hela TAK960

M invitro

Generality

Radiosensitizing effect of TAK-960 in vitro

ose o0 b omee
g g 01 :
= 3 womso
001 | wraks80 L]
Hela
in vivo TAK960
in vivo TAK960
General ity
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Figure 5. 24 hours after (a-d) or just after (e, f) the oral administration of 0 (black and red lines) or 10 mg/kg (blue
and green lines) TAK-960, mice bearing a Hela (a, b, e, f) or H1299 (c, d) tumor xenograft were subjected to
local irradiation at a dose of 0 (black and blue lines) or 10 (red and green lines)Gy. (a, ¢, €). (An animal in the
TAK960 + RT group in ¢ and d died on day 1 for undefined reasons). (b, d, f) Body weights of mice in the
experiment shown in Figure 5a, 5¢, and 5e, respectively.
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