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Effect of PLK1 on cervical cancer cells with different TP53 genotypes

MENG Fanjie ,ZHOU Li, XING Sining, YU Huiying
(Laboratory of Basic Medicine, General Hospital of Northern Theater Command , Shenyang 110003, China)

Abstract Objective To investigate the role of Polo-like kinase 1 (PLK1) in cervical cancer cells with different TP53 genotypes.
Methods (C33a cells (TP53 mutant type) and SiHa cells (TP53 wild type) were treated with the PLK1 inhibitor GSK461364 at 0 nmol/L
(control group),2.5 nmol/L (low-concentration group),or 5 nmol/L (high-concentration group) for 24 h. Cell proliferation , cell cycle distri-
bution, stemness, and the expression of cell cycle-related proteins were assessed. GEPIA and TCGA databases were used to analyze PLK1
expression and its clinical significance. Results GSK461364 inhibited C33a cell proliferation, induced G,-phase arrest in both cell lines,
and attenuated spheroid formation capacity. In C33a cells, both the low- and high-concentration groups showed significantly decreased
expression of P-cdc25¢, cdc25¢,and E2F-1 (P < 0.05), whereas FoxO1 expression was significantly decreased only in the high-concen-
tration group (P < 0.05). In SiHa cells, the high-concentration group showed significantly downregulated expression of P-cde25¢,E2F-1,
and FoxO1 (P < 0.05). PLK1 was highly expressed in cervical cancer. Patients with low PLK1 or FoxO1 expression exhibited significantly
longer progression-free survival than those with high expression (P < 0.05). Conclusion PLK1 inhibition suppressed cell proliferation,
induced cell cycle arrest, and impaired spheroid formation in cervical cancer cells, with differential effects according to TP53 genotype.
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Tab.1 Effects of PLK1 inhibitor on the proliferation rate of C33a and SiHa cells (%)

Group 24 h 48 h 72 h

C33a cells

Control group 0.35 +0.08 0.66 £ 0.15 1.36 £0.10

Low-concentration group 0.35 +0.08 0.63 +£0.17 1.04 +0.04"

High-concentration group 0.36 = 0.08 0.61 +0.17 1.03 £0.10"
SiHa cells

Control group 0.41 +£0.08 0.69 = 0.09 1.44 £0.26

Low-concentration group 0.42 +0.06 0.67 = 0.08 1.27£0.11

High-concentration group 0.40 +£0.07 0.62 +0.09 1.21+£0.13

1) P < 0.05 vs. control group at the same time point.
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Fig.1 Effect of PLK1 inhibitor on cell cycle changes in C33a and SiHa cells
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Tab.2 Comparison of the proportions of G;, S, and G, phase cells in C33a and SiHa cells (%)

Group G, phase S phase G, phase
(33a cells

Control group 5493 +1.16 21.01 £ 1.59 24.07 +0.84

Low-concentration group 49.44 +1.05" 22.78 +0.88 27.78 + 1.64"

High-concentration group 4420 221" 2279 +2.32" 33.01+ 1.11"%
SiHa cells

Control group 64.27 +0.49 21.09 = 1.62 14.65+1.39

Low-concentration group 62.66 +2.04 20.19 +1.97 17.15+£2.16

High-concentration group 62.00 = 0.97 18.82 + 1.61 19.18 +0.67"

1) P < 0.05 vs. control group at the same time point;2) P < 0.05 vs. low-concentration group at the same time point.
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Fig.2 Effects of PLK1 inhibitor on spheroid formation in C33a and SiHa cells x 200
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1, control group;2,low-concentration group; 3, high-concentration group.
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Fig.3 Expressions of P-cdc25¢c, cdc25c, E2F-1, and FoxO1
proteins in C33a and SiHa cells
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Tab.3 Comparisons of the expression levels of P-cdc25c, cdc25c, E2F-1, and FoxO1 proteins in C33a and SiHa cells

Group P-cde25¢ cde25¢ E2F-1 FoxO1
C33a cells
Control group 0.78 £0.12 0.87+0.11 091 +0.16 091 +0.16
Low-concentration group 0.52 £0.08" 0.55 +0.04" 0.61 +0.02" 0.67 +0.12
High-concentration group 0.46 +0.06" 0.48 +0.04" 0.46 £0.19" 0.44 £0.17"
SiHa cells
Control group 1.70 +0.30 1.78 £0.32 1.49+0.11 1.52+0.07
Low-concentration group 1.21 £0.20 1.46 £0.27 1.06 £ 0.48 1.25+0.29
High-concentration group 0.89 +0.29" 1.10+0.35 0.81 £0.14" 0.65 0.16"
1) P < 0.05 vs. control group at the same time point.
7 =
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ﬁ 5 | ;% 0.94 i A E 21 &
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A, expression of PLKI in cervical cancer tissue; B, relationship between PLK1 expression and prognosis; C,relationship between FoxOI expression and

prognosis. * P < 0.05 vs. normal tissues.
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