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ABSTRACT

The objective of this study was to investigate whether Hsa_circ_ 0009910 regulates cisplatin sensitivity of
ovarian cancer cells by regulating the expression of miR-455-5p /PAX2. The expressions of circ_0009910,
miR-455-5p and PAX2 mRNA in HOSEPiCs and ovarian cancer cells SKOV3 and SKOV3/DDP were
detected by qRT-PCR. SKOV3/DDP cells were grouped according to the transfection of different genes.
The sensitivity of SKOV3/DDP cells to cisplatin was detected by CCK8 assay, and the apoptosis of
SKOV3/DDP cells induced by cisplatin was detected by flow cytometry. Western blot was used to detect
the expressions of apoptotic proteins Bax, Bcl-2, cleaved caspase and PAX2 in SKOV3/DDP cells, and
the targeted relationship between circ_0009910, miR-455-5p and PAX2 was verified by double luciferase.
Our results showed that circ_0009910 and PAX2 genes were significantly up-regulated in SKOV3/DDP
cells, and miR-455-5p was significantly down-regulated in SKOV3/DDP cells. circ_0009910 could
enhance cisplatin sensitivity of SKOV3/DDP cells. circ_0009910 targeted miR-455-5p, and knockdown
of circ_0009910 up-regulated the expression of miR-455-5p in SKOV3/DDP cells. Overexpression of
miR-455-5p can enhanced cisplatin sensitivity of SKOV3/DDP cells. miR-455-5p targeted PAX2 and
overexpressed miR-455-5p down-regulated the expression of PAX2 gene in SKOV3/DDP cells. Inhibition
of miR-455-5p or overexpression of PAX2 reversed the enhanced cisplatin sensitivity of knockdown
circ_0009910 on SKOV3/DDP cells. It is concluded that circ_0009910 enhanced cisplatin sensitivity of
ovarian cancer cells SKOV3/DDP by regulating miR-455-5p /PAX2 axis.
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INTRUDUCTION

Ovarian cancer is a gynecological malignant tumor with
the highest fatality rate, which features early-onset
metastasis and poor prognosis. According to statistics, the
5-year average survival rate of patients with ovarian cancer
is less than 50%, while that of advanced patients is less
than 30% (Pearl et al., 2014; Chay et al., 2010). Ovarian
cancer is mainly treated by adjuvant chemotherapy after
surgery. Platinum-based chemotherapy drugs are regarded
as the standard chemotherapy regimen for ovarian cancer,
but drug resistance which gradually develops during
chemotherapy will eventually lead to treatment failure and
seriously affect patients’ prognosis (Schmid and Oehler,
2014; Raspagliesi et al., 2006). Therefore, understanding
the drug resistance mechanism of ovarian cancer carries
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great significance for improving prognosis of ovarian
cancer patients.

Circular RNA (circRNA) is a type of non-coding
RNA with a closed loop structure. Due to expression
stability, and tissue and cell specificity, it exists extensively
in the human body, participating in the occurrence
and progression of various diseases such as tumors,
cardiovascular and cerebrovascular diseases, arthritis
(Ma et al., 2019; Wang et al., 2018; Zheng et al., 2017).
Hsa circ 0009910 is a circRNA which promotes tumor
growth and metastasis. In addition, it has been confirmed
to be highly expressed in chronic myeloid leukemia to
promote its chemotherapy resistance (Li ef al., 2020; Cao
et al., 2020). However, whether circ_0009910 is related to
drug resistance of ovarian cancer has not been reported.
Therefore, this study investigated the role of circ_1119910
in cisplatin sensitivity of ovarian cancer cells.

MATERIALS AND METHODS

Cell culture

Normal human ovarian epithelial cell line HOSEPiCs,
cisplatin-sensitive human ovarian cancer cell line SKOV3,
and cisplatin-resistant cell line SKOV3/DDP were
purchased from Shanghai Cell Bank, Chinese Academy of
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Sciences. The cells were inoculated in RPMI1640 culture
medium containing 10% fetal bovine serum, and cultured
at 37°C with 5% CO,. When the cell fusion reached 90%,
the cells were subcultured.

Cell transfection and grouping

SKOV3/DDP cells grown to logarithmic phase, were
transfected with (i) smallinterferingRN A (siRNA)(negative
control group), (ii) siRNA circ_0009910, miRNA mimics,
miR-455-5p mimics into cells (as si-NC group), (iii) si-
circ_0009910 group, (iv) miR-NC group, (v) miR-455-5p
group. In addition, siRNA circ_0009910 was transfected
into cells with miRNA inhibitor, miR-455-5p inhibitor,
pcDNA3.1 empty vector, and pcDNA3.1-PAX2, (vi) si-
circ_0009910+anti-NC group, (vii) si-circ 0009910+
anti-miR-455-5p group, (viii) si-circ_0009910+pcDNA
group and (ix) si-circ_0009910+pcDNA-PAX?2 group. For
the transfection Lipofectamine 3000 reagent manual was
followed. After 48h of transfection, transfection efficiency
was detected by qRT-PCR.

qRT-PCR experiment

Total cell RNA was extracted using TRIzol
method, ¢cDNA was reverse transcribed by Takara
reverse transcription kit, and qRT-PCR was used to
detect the expression of circ_ 0009910, miR-455-5p
and PAX2 mRNA. circ 0009910 Primer sequence:

forward 5’-TGAGAGGCATCAGTGAGGTG-3’,
reverse 5’-AAGTGCTTAAGTGGGGATGC-3’,
internal ~ reference  GAPDH  primer  sequence:
forward 5’-GTCAACGGATTTGGTCTGTATT-3’,

reverse5’-AGTCTTCTGGGTGGCAGTGAT-3;
miR-455-5p primer sequence: forward
5’-GAACTGCAGTCCATGGGGATA-3",

reverse 5’-GCAGGGTCCGAGGTATTC-3’,
internal reference U6 primer sequence: forward
5’-CTCGCTTCGGCAGCACA-3’, reverse
5’-AACGCTTCACGAATTTGCGT-3’. The relative

expression level of genes was calculated by 22T method.

Detection of cisplatin sensitivity of cells by CCKS test

SKOV3/DDP cells of different transfection groups
were prepared into single cell suspension, and seeded in
96-well cell culture plate at 100 pL per well. Five replicate
wells were set for each group. After cisplatin treatment for
72h at concentrations of 0, 1.25, 2.5, 5, 10, 20, 40, 80 uM,
respectively, 10 pL of CCKS solution was added to each
well for 4h incubation. The absorbance value was detected
using a microplate reader at 450nm wavelength. The cell
survival curve was plotted, and Cisplatin 50% inhibition
concentration (IC, ) was calculated.

Apoptosis detection by flow cytometry
SKOV3/DDP cells from different transfection groups

were trypsin digested and collected to prepare single cell
suspension with a cell density of 1x10° cells/mL. Cell
suspension was transferred to a flow tube to which 5 pL
Annexin-V FITC and 5 pL PI was added to each tube for
15 min, incubated at room temperature in the dark. Flow
cytometry was used to detect the apoptosis rate.

Western blot experiment

The total protein of the cells was extracted by RIPA
pyrolysis, subjected to SDS-PAGE electrophoresis, electro-
transferred to PVDF membrane, placed in 5% skimmed
milk powder for one h. The membranes were washed
with PBS and then soaked in primary antibody dilution
PAX2 (1:500), Bax (1:1000), Bcl-2 (1:1000), cleaned-
caspase (1:1000), B-actin (1:1000) at 4°C overnight. The
membranes were washed with PBS and then horseradish
peroxidase-labeled secondary antibody dilution was added
and incubated for 1 h at room temperature. The membranes
were developed in a super-sensitive chemiluminescent
solution and exposed for photography under a microscope.
With B-actin as an internal reference, gray value of the
target protein was analyzed using Image J software and
relative expression of the target protein was calculated.

Dual luciferase experiment

Dual-luciferase reporter gene vectors were constructed
using circ_0009910 wild type sequence (circ_0009910
WT) containing miR-455-5p binding sequence and mutant
sequence (circ_0009910 MUT), PAX2 3’UTR wild type
sequence (PAX2 3’UTR WT), mutant sequence (PAX2
3°’UTR MUT) and SKOV3/DDP cells were co-transfected
with miRNA mimics and miR-455-5p mimics. At 48h
after transfection, Dual-Glo® dual luciferase reporter
gene detection system (US Promega) was used to detect
luciferase activity.

Statistical analysis

The above experiments were repeated three times in
this study. Statistical software SPSS21.0 and GraphPad
Prism 7.0 were used to analyze the data and plot graphs.
The measurement data were expressed as mean + standard
deviation. Comparison among groups was performed
by Student’ t test, one-way ANOVA test or Tukey’s test.
P<0.05 indicates statistically significant difference.

RESULTS

Expression of circ_0009910, miR-455-5p and PAX2 in
ovarian cancer cells

Compared with HOSEPiCs cells, SKOV3 cells and
SKOV3/DDP cells have significantly increased relative
expression levels of circ_ 0009910, PAX2 mRNA and
protein (P<0.05), and significantly reduced relative
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expression level of miR-455-5p (P<0.05). Compared
with SKOV3 cells, SKOV3/DDP cells have significantly
increased relative expression levels of circ 0009910,
PAX2 mRNA and protein (P<0.05), and significantly
reduced relative expression level of miR-455-5p (P<0.05),
as shown in Figure 1 and Table I.
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Fig. 1. Western bolt analysis of expression of PAX2 protein
in HOSEPiCs, SKOV3 and SKOV3/DDP cell lines.
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Knocking out circ_0009910 promotes SKOV3/DDP
sensitivity to DDP

The knockdown efficiency of circ 0009910 was
detected by qRT-PCR. Compared with si-NC group, si-
circ_0009910 group had significantly reduced relative
expression of circ 0009910 in SKOV3/DDP cells
(P<0.05), indicating successful transfection. CCK
experiment results showed that, compared with si-NC
group, si-circ_ 0009910 group had significantly reduced
IC,, value of SKOV3/DDP cells (P<0.05). The cells in
si-NC and si-circ_0009910 groups were all treated with
20 uM DDP, followed by apoptosis rate detection by
flow cytometry. It turned out that compared with si-NC
group, si-circ_0009910 group had significantly increased
apoptosis rate (P<0.05), indicating that knocking down
circ_0009910 could enhance SKOV3/DDP cell sensitivity
to cisplatin. See Figure 2 and Table II.

Table I. Expression of circ_0009910, miR-455-5p and PAX2 in HOSEPiCs, SKOV3, SKOV3/DDP cell lines as

detected by q RT-PCR.
Cell line Relative expression of

circ_0009910 miR-455-5p PAX2 mRNA PAX2 protein
HOSEPiCs 1.00+£0.09 0.99+0.10 1.00+0.07 1.01+0.05
SKOV3 2.85+0.31" 0.46+0.06 2.17+0.25" 1.81+0.21"
SKOV3/DDP 3.91+£0.45™ 0.28+0.03" 2.94+0.33" 2.53+0.28"

Note: Compared with HOSEPiCs, *P<0.05; compared with SKOV3, *P<0.05.

Table I1. Effect of circ_0009910 knockout on SKOV3/DDP cell sensitivity to cisplatin as detected by qRT-PCR.

Group Relative expression of IC, Cell apoptosis Relative expression of
circ_0009910 rate (%) Bax/Bcl-2 protein Cleaved-caspase3 protein

si-NC 1.00+0.03 34.26+4.15  9.11£1.17 1.01+0.08 0.98+0.07
si-circ_0009910  0.24+0.04* 13.08+2.87°  25.95+3.24" 1.94+0.22" 2.39+0.28"
Note: Compared with si-NC group, *P<0.05.
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Fig. 2. Effect of circ_0009910 knockout on viability and apoptosis of SKOV3/DDP.
Note: A, CCKS8 detects the cell sensitivity to cisplatin; B, Flow cytometry detects cell apoptosis; C, Western bolt detects apoptosis-

related protein expression.
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Fig. 3. Effect of overexpression of miR-455-5p viability and apoptosis of SKOV3/DDP.
Note: A, CCK8 detects cell sensitivity to cisplatin; B, Flow cytometry detects cell apoptosis; C, Western bolt detects apoptosis-

related protein expression.

Targeted inhibition of miR-455-5p expression in SKOV3/
DDP cells by circ_0009910

The bioinformatics website Starbase predicts there
are targeted binding sites between circ_0009910 and miR-
455-5p (see Table III). Dual luciferase reporter gene assay
results show that, compared with miR-NC+circ_0009910
WT co-transfection, co-transfection of miR-455-
Sptcirc_0009910 WT has significantly reduced luciferase
activity in SKOV3/DDP cells (P<0.05, see Table IV).
gRT-PCR results show that, compared with si-NC group,
si-circ_0009910 group has significantly increased relative
expression level of miR-455-5p in SKOV3/DDP cells
(P<0.05, see Table V).

Table III. Targeted binding sites between circ_0009910
and miR-455-5p.

circ_0009910 MUT: 5’-AGGUGCUGGCUCGGUCCGUGUAG-3’
circ_0009910 WT: 5>~-AGGUGCUGGCUCGGUCCGUGUAG-3’
miR-455-5p: 5’-GCUACAUCAGGUUUCCGUGUAU-3’

Overexpression of miR-455-5p promotes SKOV3/DDP
sensitivity to DDP

Compared with miR-NC group, miR-455-5p group
has significantly increased relative expression of miR-
455-5p in SKOV3/DDP cells (P<0.05), indicating that
miR-455-5p is overexpressed and transfected successfully.
Compared with miR-NC group, miR-455-5p group has

significantly reduced IC,; value of SKOV3/DDP cells
(P<0.05), and significantly increased cisplatin-induced
apoptosis rate (P<0.05), indicating that overexpression of
miR-455-5p can enhance SKOV3/DDP cell sensitivity to
cisplatin, as shown in Figure 3 and Table V1.

Table IV. Effect of cotransfection of miR-455-5p+
circ_0009910 WT on luciferase activity in SKOV3/DDP
cells.

Group circ_0009910 WT  circ_0009910 MUT
miR-NC 0.99+0.03 0.98+0.02
miR-455-5p 0.41+0.04" 0.95+0.07

Note: Compared with miR-NC, *P<0.05.

Table V. circ_0018289 knockout up-regulates the
expression of miR-455-5p.

Group relative expression of miR-455-5p
si-NC 1.00£0.06
si-circ_0009910 3.55+£0.42*

Note: Compared with si-NC group, "P<0.05.

miR-455-5p targets PAX2

The bioinformatics website Starbase predicts there
is a targeted binding site between miR-455-5p and PAX2
at 3’UTR (see Table VII). Double luciferase reporter gene
assay results show that, compared with miR-NC+ PAX2

Table VI. Effect of miR-455-5p overexpression on SKOV3/DDP cell sensitivity to cisplatin as shown by qRT-PCR.

Group Relative expression IC, Cell apoptosis rate Relative expression of

of miR-455-5p (%) Bax/Bcl-2 protein Cleaved-caspase3 protein
miR-NC 1.01£0.13 36.09+£5.02  8.65+0.97 1.00+0.07 1.00+0.10
miR-455-5p  8.86+0.94 16.33£2.33  23.17+2.54 1.734+0.19 2.05+0.24

Note: Compared with miR-NC group, “P<0.05.



Hsa_circ_0009910 Regulates Cisplatin Sensitivity of Ovarian Cancer Cells 1289

3’UTR WT co-transfection, luciferase activity of SKOV3/
DDP cells is significantly reduced in miR-455-5p+PAX2
3°’UTR WT co-transfection (P<0.05, see Table VIII). qRT-
PCR results indicate that, compared with miR-NC group,
miR-455-5p group has significantly reduced relative
expression levels of PAX2 mRNA and protein in SKOV3/
DDP cells (P<0.05, Fig. 4, Table IX).

Table VII. Binding site between miR-455-5p and PAX2
at 3’UTR.

PAX2 3’UTR MUT: 5’-UUCUUUUUCUUUUGUCGUGUAA-3’
PAX2 3°UTR WT: 5’-UUCUUUUUCUUUUGUGCACAUA-3’
miR-455-5p:5’-GCUACAUCAGGUUUCCGUGUAU-3’

PAXD | M —
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Fig. 4. Western bolt detection of PAX2 protein expression.

Table VIII. Luciferase activity.

Group PAX2 3’UTRWT  PAX2 3’°UTR MUT
miR-NC 1.00+0.02 0.99+0.04
miR-455-5p  0.47+0.06" 1.01+0.03

Note: Compared with miR-NC group, “P<0.05.

miR-455-5p or PAX2 can reverse the role of circ_0009910
knockdown in enhancing SKOV3/DDP sensitivity to
cisplatin

Compared with si-circ_0009910+anti-NC group, si-
circ_0009910+anti-miR-455-5p group has significantly
increased IC50 value of SKOV3/DDP cells (P<0.05),
significantly reduced cisplatin-induced apoptosis rate
(P<0.05), significantly reduced relative expression of
Bax and cleaved-caspase3 protein in cells (P<0.05), and

significantly increased relative expression of Bcl-2 protein
(P<0.05). Compared with si-circ_0009910+pcDNA
group, si-circ_0009910+pcDNA-PAX2 has significantly
increased IC50 value of SKOV3/DDP cells (P<0.05),
significantly reduced cisplatin-induced apoptosis rate
(P<0.05), significantly decreased relative expression of
Bax and Cleared-caspase 3 protein in the cells (P<0.05),
and significantly increased relative expression of Bcl-2
protein (P<0.05). This indicates that inhibition of miR-
455-5p or overexpression of PAX2 can reverse the effect
of circ_0009910 knockdowns, as shown in Figure 5 and
Table X.

DDP + + ¥ + 4 +
si-NC + - .
si-circ_0009910 . + + + i .
anti-NC - : +
anti-miR-455-5p - - . +
pcDNA 5 : . B i
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BIX | e - — ey —
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Cleaved-caspase3

p-actin W S S W — —

Fig. 5. Western bolt detection of apoptosis-related protein
expression.

Table IX. Overexpression of miR-455-5p inhibits PAX2
gene expression.

Group Relative expression of
PAX2 mRNA PAX?2 protein

miR-NC 1.00+0.05 1.01+0.03

miR-455-5p  0.44+0.05" 0.57+0.06

Note: Compared with miR-NC group, *P<0.05.

Table X. Effect of circ_0009910 knockout on SKOV3/DDP cell sensitivity to cisplatin.

Group IC,, Apoptosis rate Relative expression of

(%) Bax/Bcl-2 protein Cleaved-caspase3protein
si-NC 35.61+£5.14 9.74+1.58 1.00+0.11 1.01+0.09
si-circ_0009910 13.89+3.01"  24.78+2.96" 2.01£0.19 2.28+0.25
si-circ_0009910+anti-NC 13.22+£2.49 25.34+3.11 1.96+0.21 2.33+0.27
si-circ_0009910+anti-miR-455-5p 30.87+4.26*  12.52+£2.07* 1.13+0.15* 1.32+0.16*
si-circ_0009910+pcDNA 14.01£2.77 24.43+2.69 1.88+0.17 2.1940.23
si-circ_0009910+pcDNA-PAX2 28.64+£3.51"  15.06+1.74*¢ 1.27+0.14™¢ 1.51+0.18™¢

Note: Compared with si-NC group, "P<0.05; compared with si-circ_0009910+anti-NC group, “P<0.05; compared with si-circ_0009910+pcDNA group,

1dPp<(.05.
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DISCUSSION

In recent years, several studies have found that
circRNA can participate in post-transcriptional regulation
by adsorbing microRNA (miRNA) and RNA binding
proteins, thereby affecting proliferation and apoptosis in the
process of tumor resistance, and mediating the resistance
of tumor-resistant cells. This suggests that circRNA may
be a new target for anti-tumor resistance (Geng et al.,
2020; Gao et al., 2017). miR-455-5p is a cancer-related
miRNA. Studies have shown that miR-455-5p is down-
regulated in epithelial ovarian cancer cells and participates
in the proliferation, migration and apoptosis of tumor cells
by regulating the expression of its target genes (Hu et al.,
2019). The proteins encoded by PAX gene family are a
group of very important transcriptional regulators, which
play an important role in regulating cell proliferation,
promoting cell self-renewal, changing differentiation
direction of specific cell lines, and inducing directional
transfer of precursor cells (Al-Hujaily et al., 2015). PAX2,
as one of the most characteristic genes of the PAX gene
family, has been proved to be highly expressed in various
tumors such as human ovarian cancer, breast cancer, liver
cancer, etc., thereby promoting tumor progression (Song et
al.,2017; Wang et al., 2019). In addition, PAX?2 also plays
a role in the chemotherapy sensitivity of ovarian cancer
(Yang et al., 2019).

This study first demonstrates that circ 0009910 and
PAX2 proteins are highly expressed in cisplatin-resistant
ovarian cancer cell line SKOV3/DDP, while miR-455-
5p is lowly expressed in SKOV3/DDP. The expression
of circ_0009910 was knocked out in SKOV3/DDP cells.
The effect of cisplatin in different concentrations on cell
proliferation was tested by CCKS8 experiment. It was
found that after circ 0009910 knockouts, the cisplatin-
induced cell proliferation activity was significantly
reduced, and IC50 value of the cells was significantly
reduced. Flow cytometry and Western blot were used to
detect cisplatin-induced apoptosis and apoptosis pathway-
associated protein expression. It was found that after
circ_ 0009910 knockout, the cisplatin-induced apoptosis
rate increased significantly, and the pro-apoptotic proteins
Bax and Cleaved-Caspase3 protein had significantly
increased expression, while anti-apoptotic protein Bcl-
2 had significantly reduced expression, indicating that
circ_0009910 knockout can enhance SKOV3/DDP cell
sensitivity to cisplatin.

miRNA regulates various signaling pathways of
cells in epigenetics, and plays an important role in the
formation, development and reversal of tumor drug
resistance. Therefore, reversing the expression of related
miRNA may become an important way to change drug

resistance of tumor cells (Lin and Xu, 2014). In this
study, the bioinformatics website Starbase predicts there
is targeted binding site between circ_0009910 and miR-
455-5p. Dual-luciferase reporter gene assay confirms
that miR-455-5p is the targeted miRNA of circ_0009910.
The gRT-PCR experiment confirms that miR-455-5p
expression is significantly up-regulated in SKOV3/DDP
cells knocked out of circ_0009910. It is speculated that
circ_0009910 knockout may enhance SKOV3/DDP cell
sensitivity to cisplatin through sponge adsorption of miR-
455-5p and up-regulation of miR-455-5p expression.
However, it is unclear whether miR-455-5p has relation
to cisplatin resistance of ovarian cancer cell, so this study
overexpressed miR-455-5p expression in SKOV3/DDP
cells. It was found that after overexpression of miR-455-
5p, SKOV3/DDP cell had increased sensitivity to cisplatin,
which was basically consistent with the above speculation.

miRNA regulates tumor resistance by negatively
regulating expression of its target genes. MiRNA
regulates downstream genes by complementary binding
to complete or partial base sequence of the target gene at
3’UTR, thereby inducing mRNA degradation or inhibiting
mRNA translation (Zhu et al., 2008). In this study, the
bioinformatics website Starbase predicts there is binding
site between miR-455-5p and PAX2 at 3’UTR. As
confirmed by dual luciferase reporter gene assay and qRT-
PCR, PAX2 is a downstream target gene of miR-455-5p,
and overexpression of miR-455-5p in SKOV3/DDP cells
can down-regulate PAX2 gene expression. In this study,
we further inhibited the expression of miR-455-5p or
overexpressed PAX2 gene in SKOV3/DDP cells knocked
out of circ 0009910 in functional recovery experiment,
finding that after inhibiting miR-455-5p or overexpressing
PAX2, knockdown of circ 0009910 played a weakened
role in enhancing SKOV3/DDP cell sensitivity to cisplatin.
It suggests that miR-455-5p/PAX2 is the downstream
pathway to enable action of circ_ 0009910 (Yang et al.,
2020).

CONCLUSION

In summary, circ_ 0009910 is highly expressed in
cisplatin-resistant ovarian cancer cell SKOV3/DDP. By
knocking down circ_0009910, it is possible to up-regulate
miR-455-5p, inhibit PAX2 gene expression, promote
cisplatin-induced apoptosis, and enhance cisplatin
sensitivity of ovarian cancer cell SKOV3 /DDP. This study
provides a new therapeutic target for overcoming cisplatin
resistance in ovarian cancer (Wu et al., 2020).circ_0009910
and PAX genes are highly expressed in cisplatin-resistant
ovarian cancer cell SKOV3/DDP; miR-455-5p is lowly
expressed in cisplatin-resistant ovarian cancer cell SKOV3/
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DDP; circ_ 0009910 knockdown enhances the sensitivity
of SKOV3/DDP cells to cisplatin; circ_ 0009910 targets
miR-455-5p. By knocking down circ 0009910, it is
possible to up-regulate miR-455-5p expression in SKOV3/
DDP cells; Overexpression of miR-455-5p enhances the
sensitivity of SKOV3/DDP cells to cisplatin; miR-455-
5p targets PAX2. Overexpression of miR-455-5p inhibits
PAX2 gene expression in SKOV3/DDP cells; miR-455-
5p inhibition or PAX2 overexpression can reverse the
role of circ 0009910 knockdown in enhancing cisplatin
sensitivity of SKOV3/DDP cells; circ_0009910 regulates
the miR-455-5p/PAX2 axis to regulate cisplatin sensitivity
of cisplatin-resistant ovarian cancer cell SKOV3/DDP.
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