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Abstract. - OBJECTIVE: Ovarian cancer (OC)
is a common tumor in women, and the develop-
ment of chemoresistance is the major obstacle to
its treatment. Long non-coding RNAs (LhcRNAs)
have been linked to chemoresistance in many
cancers. However, the function of IncRNA urothe-
lial carcinoma associated1 (UCA1) in paclitaxel
(PTX) resistance of OC is not well elucidated.

PATIENTS AND METHODS: Quantitative re-
al-time polymerase chain reaction (qRT-PCR)
was used to detect the expression of UCA1, mi-
croRNA-654-5p (miR-654-5p) and salt inducible
kinase 2 (SIK2). Cell PTX resistance and prolif-
eration were evaluated by 3-(4, 5-dimethyl-2 thi-
azolyl)-2, 5-diphenyl-2-H-tetrazolium bromide
(MTT) assay. The abilities of apoptosis, migra-
tion and invasion were measured by Flow cytom-
etry and Transwell assays, respectively. Dual-lu-
ciferase reporter assay was used to verify the
interaction among UCA1, miR-654-5p and SIK2.
Besides, Western blot analysis was performed
to assess the protein level of SIK2.

RESULTS: UCA1 was markedly upregulated in
OC tissues and PTX-resistant OC cells. Silenc-
ing of UCAT1 restrained the PTX resistance, re-
duced the proliferation, migration, invasion and
enhanced the apoptosis of PTX-resistant OC
cells. MiR-654-5p could be sponged by UCA1,
and the inhibitory effect of its overexpression on
the progression of PTX-resistant OC cells could
be reversed by overexpressed-UCA1. Moreover,
SIK2 was a target of miR-654-5p. Silencing of
SIK2 could hinder the PTX resistance and sup-
press the progression of PTX-resistant OC cells,
while miR-654-5p inhibitor could invert this in-
hibitory effect. Also, the expression of SIK2 was
regulated by miR-654-5p and UCA1 expression.

CONCLUSIONS: LncRNA UCA1 plays an ac-
tive role in PTX resistance of OC and is crucial
to maintain the development of PTX resistance

in OC, which provides a new therapeutic target
for the study of OC chemoresistance.
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Introduction

Ovarian cancer (OC) is one of the most com-
mon malignant tumors of the female reproductive
system, among which epithelial OC (EOC) has
the highest mortality rate among all kinds of fe-
male tumors, seriously threatening the life safety
of the women'2. According to statistics, the Unit-
ed States had 22,240 new cases of OC patients in
2018, and more than 14,000 women died of OC>.
At present, surgery combined with chemothera-
py is the main treatment for OC, among which
paclitaxel (PTX) combined with platinum is the
first-line chemotherapy for OC*°. Despite many
efforts, the occurrence of chemoresistance has
seriously hindered the process of OC treatment.
Therefore, the search for biomarkers affecting OC
resistance is expected to provide a theoretical ba-
sis for solving the problem of OC resistance.

Long non-coding RNAs (IncRNAs) are a kind
of non-coding protein RNAs with a length of 200
nucleotides, which have been proved to be used
as biomarkers to participate in the development
of many diseases, including OC®’. Moreover, ab-
normally expressed IncRNAs are implicated with
the development of chemoresistance in a variety
of tumors®’. In fact, IncRNA CCTT1 could en-
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hance the drug resistance of esophageal cancer
and act as a biomarker'®. Also, IncRNA ROR
could induce the cisplatin resistance of osteosar-
coma'!l, Urothelial carcinoma associatedl (UCA1)
is a IncRNA found in bladder carcinoma'?. As
research has progressed, it has been found that
UCAL is abnormally expressed in many cancers
and is involved in the regulation of cancer chemo-
resistance, including colorectal cancer, bladder
cancer and gastric cancer'>*. However, its role in
the chemoresistance of OC is still worth further
exploration.

Salmena et al'é have shown that IncRNAs could
function as competitive endogenous RNAs (ceR-
NAs) to sponge microRNAs (miRNAs) to regu-
late downstream gene expression. MiR-654-5p
is a miRNA located at chromosome 14q and has
been verified to be involved in the progression of
breast cancer'’. Also, Majem et al'® reported that
miR-654-5p could inhibit the development of OC.
Nevertheless, little research has been done on the
role of miR-654-5p in chemoresistance of OC.

Salt inducible kinase 2 (SIK2) is a member of
the adenosine 5’-monophosphate-activated protein
kinase (AMPK) sub-family, which is implicated in
metabolic regulation and cancer progression'®2°. In
OC, SIK2 promoted the metabolism and metas-
tasis of OC*22, Also, SIK2 could be targeted by
miR-874-3p and miR-874-5p to participate in the
development of EOC?%. Hence, SIK2 was expected
to be a good target for OC treatment.

The purpose of this study was to investigate
the role of UCA1 in OC resistance and clarify
its mechanism through bioinformatics predic-
tion and experimental verification. The discov-
ery of the UCA1/miR-654-5p/SIK?2 axis provided
a promising new perspective on the function of
UCALI1 promoting chemoresistance in OC.

Patients and methods

Tissue Samples Collection
and Cell Culture
The present study was approved by the Ethics
Committee of Gansu Provincial Maternity and
Child-Care Hospital. OC tissues and adjacent nor-
mal tissues were collected from 31 cases of OC
patients in the Gansu Provincial Maternity and
Child-care Hospital. All patients had not received
any other treatment and signed informed consents.
OC cells (A2780, OAW42, OVCAR4, SKOV3
and HeyAS8) and human ovarian epithelial cells
(IOSE-386) were purchased from the National
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for Typical Culture Collection (NTCC, Beijing,
China). SKOV3 and HeyAS8 cells were treated
with increasing concentrations of PTX to estab-
lish PTX-resistant OC cells (SKOV3/PTX and
HeyA8/PTX). All cells were cultured in Dul-
becco’s Modified Eagle’s Medium (DMEM; Hy-
Clone, South-Logan, UT, USA) containing 10%
fetal bovine serum (FBS; HyClone), Penicil-
lin-Streptomycin solution (10 U/mL-10 pg/mL; at
37°C with 5% CO,,.

Quantitative Real-Time Polymerase
Chain Reaction (qRT-PCR)

Total RNAs were extracted using TRIzol reagent
(TaKaRa, Dalian, China) and reverse transcribed
complementary DNA (cDNA) using the cDNA Re-
verse Transcription Kit (Applied Biosystems, Fos-
ter City, CA, USA). SYBR Green real-time PCR
(TaKaRa) was used to perform a qRT-PCR assay
to measure the relative expression of UCAIL, miR-
654-5p and SIK2 with 2744t methods. Also, glyc-
eraldehyde 3-phosphate dehydrogenase (GAPDH)
and U6 were considered as internal controls, re-
spectively. The primer sequences were as follows:
UCAL F, 5-CTCTCCATTGGGTTCACCATTC-3’,
R, 5-GCGGCAGGTCTTAAGAGATGAG-3’;
miR-654-5p: F, 5-TGGTGGGCCGCAGAACAT-
GTGC-3’, R, 5-ACATGTTCTGCGGCCCAC-
GAAT-3; SIK2: F, 5-TGAGCAGGTTCTTCGACT-
GAT-3’, R, 5’-AGATCGCATCAGTCTCACGTT-3
GAPDH:F, 5-TGTTCGTCATGGGTGTGAAC-3’,
R, 5-ATGGCATGGACTGTGGTCAT-3’; U6: F,
5-CTCGCTTCGGCAGCACA-3, R, 5-AAC-
GCTTCACGAATTTGCGT-3".

Cell Transfection

UCAIl small interfering RNA (siRNA) and
overexpression plasmid (si-UCA1 and UCALI) or
their negative controls (si-NC and vector), miR-
654-5p mimic and inhibitor (miR-654-5p and an-
ti-miR-654-5p) or their negative controls (miR-NC
and anti-miR-NC), siRNA against SIK2 (si-SIK?2)
and its negative control (si-NC) were bought from
Geneseed (Guangzhou, China). The above plas-
mid vectors were transfected into SKOV3/PTX
and HeyA8/PTX cells using Lipofectamine 3000
(Invitrogen, Carlsbad, CA, USA).

Cell PTX Resistance and

Proliferation Assays
3-(4,5-dimethyl-2thiazolyl)-2,5-diphe-

nyl-2-H-tetrazolium bromide (MTT) Assay Kit

(Beyotime, Shanghai, China) was used to assess

the PTX resistance and proliferation of cells.
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Briefly, SKOV3/PTX and HeyA8/PTX cells were
seeded into 96-well plates. On the one hand, cells
were treated with PTX at different concentrations
(0 nM, 0.5 nM, 1.0 nM, 1.5 nM, 2.0 nM and 2.5
nM) for 48 h, and then MTT solution was add-
ed and incubated for 4 h. Next, dimethyl sulfox-
ide (DMSO) was added into cells and incubated
for 15 min. Determination of absorbance at 560
nm and the calculation of half-maximal inhibi-
tory concentration (IC50) were used to evaluate
the PTX resistance of cells. On the other hand,
SKOV3/PTX and HeyA8/PTX cells were treated
with MTT and DMSO at the specified time point
after transfection, which was the same as the
above incubation time. Then, the absorbance was
detected at 490 nm to evaluate the proliferation
of cells.

Flow Cytometry

SKOV3/PTX and HeyA8/PTX cells were har-
vested after transfection for 48 h and stained
using the Annexin V-fluorescein isothiocyanate
(FITC)/Propidium iodide (PI) Apoptosis Detec-
tion Kit (Yeasen, Shanghai, China). Flow cytom-
eter (Thermo Fisher Scientific, Waltham, MA,
USA) was used to collect fluorescence signals and
determine the apoptosis rate of SKOV3/PTX and
HeyA8/PTX cells.

Transwell Assay

The migration and invasion assays were con-
ducted using Transwell chambers with an 8-um
pore size (Millipore, Billerica, MA, USA).
The difference was that the invasion assay was
pre-coated Matrigel (Millipore) in the upper
chambers, while the migration assay was not
coated. SKOV3/PTX and HeyA8/PTX cells
were re-suspended with serum-free medium and
seeded into the upper chambers, while the low-
er chambers were added DMEM containing 10%
FBS. After incubation for 24 h, SKOV3/PTX and
HeyA8/PTX cells were fixed with paraformalde-
hyde and stained with crystal violet. Cell images
were collected at a magnification of 200 x and the
number of migrated and invaded cells was count-
ed in five randomly fields.

Dual-Luciferase Reporter Assay

The sequences of UCA1 or SIK2 3’UTR con-
taining the miR-654-5p target binding sites and
mutant binding sites were inserted into pGL3
promoter vector (Promega, Madison, WI, USA)
to construct WI/MUT-UCA1 or WT/MUT-SIK2
reporter vectors. SKOV3/PTX and HeyA8/PTX

cells were co-transfected with miR-654-5p mimic
or miR-NC and the above reporter vectors using
Lipofectamine 3000 (Invitrogen). After transfec-
tion for 48 h, SKOV3/PTX and HeyA8/PTX cells
were collected and the luciferase activities were
measured using Dual-Luciferase Reporter Assay
Kit (Transgen, Beijing, China).

Western Blot (WB) Analysis

Tissues and cells were lysed with RIPA buffer
(Beyotime, Shanghai, China) containing prote-
ase inhibitors. Proteins were separated by sodi-
um dodecyl sulfate-polyacrylamide gel electro-
phoresis (SDS-PAGE) gel and transferred onto
polyvinylidene difluoride (PVDF) membranes
(Millipore), and blocked with 5% non-milk for
1 h. Then, the membranes were incubated with
primary antibody against SIK2 (1:2,000, Invi-
trogen) or GAPDH (1:1,000, Invitrogen) at 4°C
overnight. After the membranes were washed
with Tris-Buffered Saline Tween-20 (TBST), they
were incubated with secondary antibody (1:2,000,
Invitrogen) for 1 h. Protein signals were measured
by enhanced chemiluminescence (ECL) solution
(Beyotime) using iBright 1500 System.

Statistical Analysis

All statistical analysis was carried out using
GraphPad Prism 5.0 software (GraphPad Soft-
ware, San Diego, CA, USA). Student’s ¢-test was
used to compare the statistical differences be-
tween the two groups. One-way analysis of vari-
ance was used to compare the differences among
multiple groups, followed by Tukey’s test. Differ-
ences were defined as statistically significant for
p <0.05.

Results

UCAI Expression was Increased in
OC Tissues and Cells

Firstly, we tested the expression of UCAI in
OC. As shown in Figure 1A, UCAI expression
was higher in OC tissues than that in adjacent
normal tissues. Besides, we also found that the
expression of UCA1 was upregulated in all five
OC cells, especially in SKOV3 and HeyAS cells,
compared with IOSE-386 cells (Figure 1B). Fur-
thermore, UCA1 expression in SKOV3/PTX and
HeyAS8/PTX cells was more than that in SKOV3
and HeyAS8 cells (Figure 1C), suggesting that
UCALI might be related to PTX resistance of OC.
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Figure 1. UCA1 expression was upregulated in OC tissues and cells. (A) QRT-PCR was used to measure the expression of
UCAL1 in OC tissues (n= 31) and adjacent normal tissues (n= 31). (B) UCA1 expression was detected by qRT-PCR in human
ovarian epithelial cells (IOSE-386) and OC cells (A2780, OAW42, OVCAR4, SKOV3 and HeyAS8). (C) The expression of
UCAL in OC cells (SKOV3 and HeyAS8) and PTX-resistant OC cells (SKOV3/PTX and HeyA8/PTX) was assessed by qRT-

PCR. *p< 0.05.

Knockdown of UCAT Inhibited the
Progression of PTX-Resistant OC Cells

To further confirm our results, we transfected
si-UCAL and si-NC into SKOV3/PTX and HeyA8/
PTX cells. The decrease of UCA1 expression in
SKOV3/PTX and HeyA8/PTX cells indicated
that the transfection of si-UCAI was successful
(Figure 2A). Through detecting cell viability, we
found that the IC50 value of cells was significant-
ly decreased after UCAI1 silencing, indicating
that PTX resistance of SKOV3/PTX and HeyAS8/
PTX cells was suppressed (Figure 2B). Also, the
proliferation of SKOV3/PTX and HeyA8/PTX
cells was hindered by UCAIl knockdown (Fig-
ure 2C). At the same time, we also examined the
apoptotic capacity (Figure 2D) and the number
of apoptotic cells was increased significantly af-
ter silenced-UCA1 in SKOV3/PTX and HeyAS8/
PTX cells. Furthermore, Transwell assay indicat-
ed that reduced-UCALI restrained the migration
and invasion of SKOV3/PTX and HeyA8/PTX
cells (Figure 2E-F). Hence, all data verified that
UCALI played an active role in PTX resistance of
OC cells.

UCAT Directly Targeted miR-654-5p

To clarify that the function of UCA1 acted as a
ceRNA, we used LncBase v.2 tool to predict the
miRNA that could interact with UCA1. As shown
in Figure 3A, miR-654-5p has complementary
sites that bind to UCAI1. In order to confirm this
interaction, WT-UCA1 and MUT-UCALI report-
er vectors were constructed to perform the Du-
al-luciferase reporter assay. The results showed
that miR-654-5p mimic markedly decreased the
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luciferase activity of WT-UCAI1, while had no ef-
fect on MUT-UCALI in SKOV3/PTX and HeyA8/
PTX cells (Figure 3B). Also, we detected miR-
654-5p expression in OC tissues and cells and
found that it was lower expressed in OC tissues
and PTX-resistant OC cells (Figure 3C-D). In ad-
dition, we detected the effect of UCAI expression
on miR-654-5p expression to further confirma-
tion. The increased expression of UCA1 indicated
that the transfection efficiency of UCAI overex-
pression plasmid was excellent in SKOV3/PTX
and HeyA8/PTX cells (Figure 3E). Through qRT-
PCR, we discovered that miR-654-5p expression
was improved by UCAI silencing, while sup-
pressed by UCA1 overexpression in SKOV3/PTX
and HeyA8/PTX cells (Figure 3F). Therefore, we
hypothesized that UCA1 could sponge miR-654-
5p in OC cells.

Overexpressed-UCAI Could Partially
Reverse the Inhibition Effects of
miR-654-5p Overexpression on the
Progression of PTX-Resistant OC Cells

To explore the function of miR-654-5p in OC
and evaluate whether UCA1 regulated PTX-re-
sistant OC cell progression through miR-654-
S5p, we co-transfected miR-654-5p and UCAI1
overexpression plasmid into SKOV3/PTX and
HeyA8/PTX cells. MiR-654-5p was increased by
miR-654-5p mimic and inhibited by UCA1 over-
expression, suggesting that the transfection effi-
ciency of miR-654-5p and UCA1 overexpression
was excellent in SKOV3/PTX and HeyA8/PTX
cells (Figure 4A). The statistical results of IC50
values showed that overexpression of miR-654-
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5p remarkably reduced the resistance of SKOV3/
PTX and HeyA8/PTX cells to PTX, and this ef-
fect could be recovered by overexpressed-UCAL1
(Figure 4B). Besides, MTT and Flow cytometry
assays showed that the inhibition of proliferation
and the promotion of apoptosis by miR-654-5p

mimic could be partially reversed by elevated
expression of UCA1 in SKOV3/PTX and HeyA8/
PTX cells (Figure 4C-D). In addition, the migra-
tion and invasion of SKOV3/PTX and HeyAS8/
PTX cells were hindered by miR-654-5p over-
expression, while overexpression of UCA1 could
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Figure 2. Effects of UCA1 expression on the progression of PTX-resistant OC cells. SKOV3/PTX and HeyA8/PTX cells
were transfected with si-UCA1 and si-NC. (A) The expression of UCA1 was detected by qRT-PCR to evaluate the transfection
efficiency of si-UCA1 inSKOV3/PTX and HeyA8/PTX cells. (B-C) MTT assay was performed to measure the PTX resistance
and proliferation of SKOV3/PTX and HeyA8/PTX cells. (D-F) Flow cytometry (D) and Transwell assay (E-F) were used to
evaluate the abilities of apoptosis, migration and invasion in SKOV3/PTX and HeyA8/PTX cells, respectively. All images were

collected at a magnification of 200 x. * p< 0.05.
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Figure 3. UCA1 was a sponge of miR-654-5p. (A) The predicted target regions of UCA1 with the miR-654-5p binding sites and mutant binding sites were shown. (B) Du-
al-luciferase reporter assay was used to verify the targeted binding relationship between miR-654-5p and WT-UCA1 or MUT-UCAL1 in SKOV3/PTX and HeyA8/PTX cells.
(C-D) The expression of miR-654-5p was increased in OC tissues and PTX-resistant OC cells (SKOV3/PTX and HeyA8/PTX) tested by qRT-PCR. (E) UCA1 expression
in SKOV3/PTX and HeyA8/PTX cells was detected by qRT-PCR to evaluate the transfection efficiency of UCA1 overexpression plasmid. (F) QRT-PCR was performed to
detect the effect of UCA1 expression on miR-654-5pexpression. *p< 0.05.
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invert this effect (Figure 4E-F). These results sug-
gested that miR-654-5p played a vital role in the
regulation of UCA1 on the PTX resistance of OC.

SIKZ was a Target of miR-654-5p

To investigate the molecular mechanism of
UCALI in OC, we used TargetScan tool to pre-
dict the target gene of miR-654-5p and found a
putative miR-654-5p binding site located in the
3’UTR of SIK2 (Figure 5A). Dual-luciferase re-
porter assay results revealed that miR-654-5p
overexpression markedly inhibited the luciferase
activity of WT-SIK?2 in SKOV3/PTX and HeyA8/
PTX cells, while did not affect MUT-SIK?2 (Fig-
ure 5B). Moreover, the mRNA and protein lev-
els of SIK2 were highly expressed in OC tissues
and PTX-resistant OC cells (Figure 5C-F). Also,
we investigated the effect of miR-654-5p expres-
sion on SIK2 expression in SKOV3/PTX and
HeyAS8/PTX cells. The decreased expression of
miR-654-5p in SKOV3/PTX and HeyA8/PTX
cells revealed that the transfection efficiency
of miR-654-5p inhibitor was good (Figure 5G).
Through the detection of the mRNA and protein
expression, we discovered that overexpression of
miR-654-5p hindered SIK2 expression, while its
knockdown promoted the expression of SIK2 in
SKOV3/PTX and HeyA8/PTX cells (Figure SH-
I). These results indicated that miR-654-5p tar-
geted SIK2 in OC.

MiR-654-5p Inhibitor Partially Restored
the Suppression Effects of Silenced-SIK2
on the Progression of PTX-Resistant
OC Cells

To investigate the function of SIK2, we trans-
fected si-SIK?2 and anti-miR-654-5p into SKOV3/
PTX and HeyA8/PTX cells. By detecting the
mRNA and protein levels of SIK2, we deter-
mined that the inhibitory effect of si-SIK2 on
SIK?2 could be reversed by anti-miR-654-5p, sug-
gesting that si-SIK2 and anti-miR-654-5p had
good transfection efficiency and could be used
for follow-up tests (Figure 6A-B). The detection
of IC50 values in SKOV3/PTX and HeyA8/PTX
cells revealed that knockdown of SIK2 marked-
ly inhibited the PTX resistance of cells, while
miR-654-5p inhibitor could partially invert these
effects (Figure 6C). Moreover, miR-654-5p inhib-
itor also reversed the suppression effects of SIK2
knockdown on the proliferation, migration and
invasion, as well as the acceleration effect of it
on the apoptosis in SKOV3/PTX and HeyA&/PTX
cells (Figure 6D-G). All data determined that

SIK2 expression was crucial to the occurrence of
PTX resistance of OC cells.

UCAT and miR-654-5p Regulated SIK2
Expression

To determine the regulatory relationship be-
tween SIK2 and UCA1 or miR-654-5p, we mea-
sured the mRNA and protein expression of SIK2
in SKOV3/PTX and HeyA8/PTX cells transfect-
ed miR-654-5p mimic and UCA1 overexpression
plasmid. The results indicated that miR-654-5p
overexpression inhibited the expression of SIK2
in SKOV3/PTX and HeyA8/PTX cells, while the
overexpressed-UCA1 could improve its expres-
sion (Figure 7A-B). These results revealed that
SIK2 expression was regulated by miR-654-5p
and UCALI expression.

Discussion

At present, there are many studies on IncRNA
regulating OC chemoresistance. Li et al** sug-
gested that the dysregulation of IncRNA expres-
sion was related to cisplatin resistance of OC and
could be used as a potential target for the detec-
tion of OC resistance. Besides, Yu et al* indicated
that the downregulation of HOTAIR expression
could increase the sensitivity of OC to cisplatin.
Therefore, elucidating the mechanisms affecting
OC resistance could help develop new clinical
treatment strategies for OC. In previous studies,
UCALI was thought to be related to the develop-
ment of cisplatin resistance of OC?®. Herein, we
discovered that UCA1 expression was improved
in OC tissues and PTX-resistant OC cells, which
was consistent with the conclusion of Wang et al?’.
The knockdown of UCA1 suppressed the resis-
tance of OC cells to PTX, inhibited the prolifera-
tion, migration, invasion, and promoted the apop-
tosis of PTX-resistant OC cells. This confirmed
the positive effect of UCA1 on OC resistance and
provided a theoretical basis for UCA1 to become
a biomarker for clinical OC resistance diagnosis
and treatment.

Numerous studies have shown that miRNA reg-
ulatory networks play an essential role in the pro-
gression and chemoresistance of cancer*®?. Xu et
al*® showed that miR-375-3p inhibited tumorigene-
sis and chemoresistance in colorectal cancer. Also,
Chai et al*' revealed that miR-101 reduced chemo-
resistance of liver cancer to cisplatin. Although
miR-654-5p has been shown to play an important
role in a variety of cancers, this is the first study
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Figure 7. Effects of UCA1 and miR-654-5p expression on SIK2 expression in PTX-resistant OC cells. SKOV3/PTX and
HeyA8/PTX cells were co-transfected with miR-654-5p mimic (miR-654-5p) and UCA1 overexpression plasmid (UCA1) or
their negative controls (miR-NC and vector). (A) The expression of SIK2 was examined by qRT-PCR. (B) WB analysis was

performed to determine the protein level of SIK2. * p< 0.05.

to identify its association with OC resistance. In
the present study, we discovered that miR-654-5p
could be sponged by UCAI1. Consistent with pre-
vious studies'®, we also found that miR-654-5p ex-
pression was significantly decreased in OC tissues
and PTX-resistance OC cells. Through functional
verification, we concluded that miR-654-5p over-
expression could hinder the resistance of OC cells
to PTX and suppress the progression of PTX-resis-
tant OC cells. This inhibition could be alleviated
by overexpression of UCAI. Therefore, these re-
sults uncovered that miR-654-5p played a negative
role in UCAl-regulated OC resistance. At the same
time, we predicted that SIK2 was a target of miR-
654-5p.

Investigations on the involvement of SIK?2 in
OC chemoresistance have been reported. Ahmed
et al* found that the absence of SIK?2 prevented the
separation of centrosomes during mitosis, there-
by making cancer cells sensitive to PTX. Besides,
Zhou et al* suggested that SIK2 promoted OC
metastasis and resistance to PTX, which we also
confirmed. Here, we verified that SIK2 was upreg-
ulated in OC and its silencing inhibited resistance
to PTX and hindered the progression of PTX-resis-
tant OC cells. These results indicate the need for
SIK?2 expression to maintain PTX resistance in OC
cells. Furthermore, the effect of SIK?2 silencing on
the progression of PTX-resistant OC cells could
be reversed by miR-654-5p inhibitor, and its ex-
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pression was regulated by miR-654-5p and UCAL,
which confirmed the existence of SIK2 function
as a target gene of UCA1/miR-654-5p. Our find-
ings highlighted the biological role of UCA1 in OC
resistance, and the correlation between UCA1 and
PTX resistance also suggested potential ways to
improve PTX sensitivity in OC patients. Further
research is needed to overcome challenges such as
specificity and uptake rates before it can be applied
to clinical treatment.

Although there are many reports on IncRNA,
more potential functions of IncRNA in cancer
still need to be improved. Our study first proposed
that UCAL affected PTX resistance of OC by reg-
ulating the miR-654-5p/SIK2 axis, and this new
molecular mechanism enriched the role of UCAL1
in OC. In addition, the function of miR-645-5p in
OC resistance was also first discovered, providing
a new reference for studying the function of miR-
645-5p in other cancers.

Conclusions

Our research revealed that IncRNA UCAL pro-
moted PTX resistance of OC through regulating
the miR-654-5p/SIK?2 axis. This study showed
that we had taken a significant step forward in the
study of OC chemoresistance and the identifica-
tion of its biomarkers.
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