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[ Abstract] Background and purpose: Ovarian cancer is the disease with the third highest incidence and the highest lethality
among gynecological malignancies. Ovarian cancer has a poor prognosis because most patients are in advanced stages at the time
of diagnosis and susceptible to resistance to platinum-based chemotherapy. Abnormal DNA repair is an important cause of platinum
resistance. Targeting interference with DNA damage repair molecules may be a new way to improve the sensitivity to platinum
chemotherapy. Ku86 is a key molecule involved in the process of non-homologous end joining (NHEJ), which can effectively repair
DNA double-strand break (DSB). Methods: Immunohistochemical staining and cellular immunofluorescence were used to detect the
localization of Ku86 in ovarian cancer tissues and cells. Ku86 was downregulated by RNAi technology, apoptosis was detected by
flow cytometry after treatment with cisplatin, and ICs, was detected by cell counting kit-8 (CCK-8) method. Western blot was used
to detect and analyze the relationship between Ku86 and topoisomerase [ (TOP1) and the fifth component of the COP9 signalosome
(COPS5). Results: This study found that downregulating Ku86 reduced the apoptosis caused by cisplatin and decreased the
sensitivity of ovarian cancer cells to cisplatin. This effect of Ku86 on cisplatin in ovarian cancer drug sensitivity might be mediated
by the regulation of TOP1 and COPSS. Conclusion: TOP1 and COPSS5 are both important molecules related to DNA damage repair
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and can affect platinum sensitivity in chemotherapy. Our study found that downregulating Ku86 increased the expression of TOP1

and decreased the expression of COPSS. This study preliminarily elucidated the relationship between biomarkers related to platinum

drug sensitivity in ovarian cancer. Ku86-targeted therapy may be an effective strategy to improve drug sensitivity in ovarian cancer.

[ Key words ] Ku86; Topoisomerase I ; The fifth component of the COP9 signalosome; Cisplatin; DNA damage repair
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®1 BTHEEMshRNAFS
Tab.1 Sequence of shRNA for transfection

Name Sequence

shCtrl

5’-CCTAAGGTTAAGTCGCCCTCG-3’
(scrambled sequence)

shKug6-1 5’-CGTGGGCTTTACCATGAGTAA-3’
shKug6-2 5’-AGAGGAAGCCTCTGGAAGTTC-3’
shCOPS5-1 5’-CGCCTTTAGGACATACCCAAA-3’
shCOPS5-2 5’-GTCTCAGGTTATTAAGGATAA-3’
%2 RTFQ-PCRHIZIH#FFI
Tab.2 Primer sequences for RTFQ-PCR
Name Sequence
COPSS RTFQ-PCR 5’-GATCGGGAGGCAACTTGGAAG-3’
forward

COPS5 RTFQ-PCR
reverse

Ku86 RTFQ-PCR
forward

Ku86 RTFQ-PCR
reverse

5’-TGCGGATATTGTTCTTGTTGGA-3’

5’-TAAATCGGAGGGGAAGTGCT-3’

5’-TGAATCAGGGAGGAAAGTGC-3’
B-actin RTFQ-PCR
forward

B-actin RTFQ-PCR
reverse

5’-AAGGTGACAGCAGTCGGTT-3’

5’-TGTGTGGACTTGGGAGAGG-3’
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Fig. 1 Ku86 was mainly localized in the nucleus in ovarian cancer cells

A: Fluorescence confocal microscopy revealed the location of Ku86 in A2780; B: The expression and localization of Ku86 in normal ovarian and

ovarian cancer tissues
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Fig. 2 The relationship between Ku86 and TOP1 in cisplatin sensitivity of ovarian cancer

A: Oncomine data analysis of Ku86 and TOP1 in ovarian cancer; B: Western blot revealed changes in Ku86 and TOP1 expressions after 24 hours
of treatment of A2780 cells with different concentrations of cisplatin; C: Correlation analysis of Ku86 and TOPI in ovarian cancer using Gepia;
D: Down-regulation of Ku86 increased TOP1 expression in A2780 cells; " P<0.01, compared with 0 pg/mL; ~": P<0.001, compared with 0 pg/mL
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Fig.3 Relationship between Ku86 and COPSS in ovarian cancer

A: Ku86 mRNA changes after knocking down Ku86 in epithelial ovarian cancer cell lines A2780 and HO8910; B: COPS5 mRNA Changes after
knocking down Ku86 in A2780 and HO8910 cells; C: COPSS5 expression was reduced after Ku86 was down-regulated in A2780 and HO8910 cells; D:
Ku86 did not change significantly after down-regulating COPS5 in A2780 and HO8910 cells; E: Correlation analysis of Ku86 and COPSS in ovarian
cancer using Gepia; F: Survival analysis of ovarian cancer patients using Gepia; ~: P<0.001, compared with shCtrl group; "": P<0.000 1, compared
with shCtrl group
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Fig. 4 Down-regulation of Ku86 reduces cisplatin-induced apoptosis

A: After applying cisplatin at 2 pg/mL in HO8910 and A2780 for 48 hours, knocking down Ku86 could reduce cell apoptosis. B: ICs, was detected in
A2780 and HO8910 cells. The concentration of cisplatin used was 0, 2, 4, 8, 16, 32, 64 pg/mL. All experiments were repeated three times. C: Down-
regulation of Ku86 in ovarian cancer cells increased the expression of TOP1 and decreased the expression of COPSS5, eventually leading to reduced
sensitivity to cisplatin. Data were shown as ¥ts; ": P<0.05, compared with shCtrl+cisplatin group; ": P<0.01, compared with shCtrl+cisplatin group
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