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DNA helicase PIF1 regulates cell proliferation and DNA damage in ovarian cancer
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[ Abstract | Objective To investigate the role and mechanism of the DNA helicase PIF1 in the
proliferation of ovarian cancer cells and its response to DNA damage. Methods The relative expression of the

PIF1 gene in normal ovarian tissue compared to ovarian cancer tissue, as well as the relationship between
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PIF1 expression and overall survival in ovarian cancer patients, was analyzed using the Gene Expression
Profiling Interactive Analysis ( GEPIA) and Kaplan-Meier Plotter public databases. PIF1 knockout ovarian
cancer cells were established using CRISPR/Cas9 gene-editing technology. A retroviral vector overexpressing
Rad51 recombinase was constructed, and then transfected into PIF1 knockout ES-2 ovarian cancer cells.
Western blot analysis was used to determine the effects of PIF1 knockout and Rad51 overexpression in the
transfected cells. Cell proliferation was assessed with cell counting, colony formation assay and CCK-8 assay.
A total of 32 female BALB/c nude mice (6~8 weeks old, weighing 20~25 ¢) were randomly divided into
ES-2 control group, ES-2 knockout group, OVCAR-3 control group, and OVCAR-3 knockout group, with
8 mice in each group. A mouse xenograft model was established to assess the in vivo proliferative capacity of
ovarian cancer cells. Apoptotic rate and cell cycle were assessed using flow cytometry. The senescence of
ovarian cancer cells was evaluated through a [(-galactosidase activity assay. Western blotting and
immunofluorescence assay were applied to determine the changes in phosphorylated histone H2AX (y-H2AX)
protein were measured with to evaluate the effects of PIF1 knockout and Rad51 overexpression on DNA damage
and to observe the localization of PIF1 and Rad51 in ovarian cancer cells. Results The analysis of public
databases revealed that PIF1 overexpression was negatively correlated with the overall survival of patients ( P<
0.001), and PIF1 was found to be overexpressed in the ovarian cancer tissues than the normal ovarian tissues
(P<0.05). CRISPR/Cas9-mediated knockout of PIF1 significantly inhibited the proliferation ( P<0.01) and
clonogenic ability ( P<0.001) of ovarian cancer cells, which was also validated in mouse model ( P<0.05).
Flow cytometry indicated that PIF1 knockout promoted apoptosis ( P<0.01) and induced cell cycle arrest ( P<
0.01) in ovarian cancer cells. In addition, B-galactosidase activity assay demonstrated that PIF1 knockout
enhanced cellular senescence (P <0.001). Western blot and CCK-8 assays further revealed that PIF1
knockout increased the expression of y-H2AX protein (P<0.05) and suppressed the proliferative capacity of
ovarian cancer cells following cisplatin treatment ( P<0.05). In PIF1 knockout ovarian cancer cells, Rad51
expression was diminished. However, overexpression of Rad51 in PIF1-deficient cells restored PIF1
expression, decreased y-H2AX protein level (P <0. 05), and rescued cell proliferation ( P<0.01).
Immunofluorescence assay demonstrated that EGFP-PIF1 and Rad51 were co-localized in the nucleus.
Conclusion PIF1 and Rad51 collaboratively regulate DNA damage and cell proliferation in ovarian cancer cells.
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2.3 PIF1 ZFR i 97 5% 29 e J8) A0 Ao PR 22k 2 il 3%

T A8 38 2 A0 B AR R I & B, PIFL i B 1 B S5 93
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5C) o -2 LW 1 Wl 05 1 A 0 45 2R WK, PIFL R
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C) o XEEHEIRKW], PIFL fBR T 20 G2 B I 4
HEOP RN
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1 (P<0.05, & 11C. D) , I 5 40 i 4 58 ( P<0. 01,
Kl 11E) . 7Eid33k Rad51 5, 5 ES-2 ffR-2 41 lbAL,
BRCA2 KRB BEH N (P<0.01, & 11F) . ey
JEILEAL R TEIN S AN P, Rad51 #H 55 EGFP-
PIF1 5 M E AL (8] 11G) , X SEg R R H], PIFL Al
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