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Long non-coding RNA KCNQ1OT1 promotes
ovarian cancer cell malignant characteristics
by targeting the miR-140-5p/KLK10 axis
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Abstract. Long non-coding RNAs (IncRNAs) have emerged as
key regulatory molecules involved in driving cancer progres-
sion. However, the specific functional roles of numerous
IncRNAs in ovarian cancer (OC) remain largely underex-
plored. The present study aimed to elucidate the role and
underlying mechanisms of potassium voltage-gated channel
subfamily Q member 1 opposite strand/antisense transcript 1
(KCNQIOT1) in OC progression. Bioinformatics predic-
tion using the TargetScan and starBase databases revealed
that both KCNQI1OT1 and kallikrein-related peptidase 10
(KLK10) harbor complementary binding sites for microRNA
(miR)-140-5p. The direct interaction between miR-140-5p
and KCNQIOT1 or KLK10 was experimentally validated
using miRNA pull-down assays. Analysis of GEO datasets
(GSE66957 and GSE47841), followed by RT-qPCR validation
in SKOV3 and IOSES8O cells, revealed that KCNQIOT1 and
KLK10 were markedly upregulated, whereas miR-140-5p was
downregulated in OC compared with that in normal ovarian
controls. CCK-8 and wound-healing assays demonstrated
that silencing KCNQI1OT1 markedly suppressed OC cell
proliferation and migration, effects that were reversed by
miR-140-5p inhibition. Conversely, inhibition of miR-140-5p
enhanced OC cell proliferation and migration, which were
abrogated by KLK10 knockdown. Collectively, these findings
identified a previously unrecognized regulatory axis in OC,
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in which KCNQI1OT1 promotes tumor cell proliferation and
migration by modulating the miR-140-5p/KLK10 pathway.
The present study advances the mechanistic understanding
of IncRNA-mediated oncogenesis and provides preliminary
evidence supporting a potential role of KCNQIOT1 in OC
progression.

Introduction

Ovarian cancer (OC) ranks among the most aggressive gyne-
cological malignancies and remains a leading contributor to
cancer-related mortality in women worldwide (1). Despite
continuous refinements in surgical techniques and the wide-
spread application of platinum-based chemotherapy, clinical
outcomes for patients with advanced-stage OC remain subop-
timal (2). The elevated mortality rate is largely attributable
to the absence of specific early clinical manifestations and
effective screening strategies, leading to delayed diagnosis,
with many patients presenting with extensive intraperitoneal
dissemination and distant metastasis (3). Prognosis declines
substantially as the disease progresses, and tumor relapse
together with the emergence of chemoresistance further
complicates therapeutic management (4). Collectively, these
challenges underscore the urgent need for a deeper under-
standing of the molecular mechanisms driving OC progression
and for the identification of reliable biomarkers and potential
therapeutic targets.

Long non-coding RNAs (IncRNAs) have been increas-
ingly recognized as key regulators of cellular processes,
such as proliferation, apoptosis and epithelial-mesenchymal
transition (5,6). IncRNA dysregulation has been implicated
in cancer development, including ovarian cancer (OC),
whereby a number of IncRNAs act as oncogenic drivers (7,8).
Potassium voltage-gated channel subfamily Q member 1
opposite strand/antisense transcript 1 (KCNQ1OT1), located
on chromosome 11p15.5, exerts oncogenic effects in a number
of malignancies through pathways such as PI3K/AKT, Notch
signaling and glycolysis (9,10). KCNQI1OT]1 is also upregulated
in OC, enhancing proliferation and migration, yet its precise
mechanism of action remains unclear (11,12).
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MicroRNAs (miRNAs) represent another critical layer
of post-transcriptional regulation. miR-140-5p has been
widely characterized as a tumor-suppressive miRNA. In
OC, miR-140-5p inhibits cell proliferation by targeting
platelet-derived growth factor receptor o, while studies in
other malignancies indicate that it suppresses invasion and
angiogenesis by modulating VEGFA-mediated signaling
and Wnt/B-catenin pathways (13-15). Downregulation of
miR-140-5p has been observed in tumor tissues and cancer cell
lines, and restoration of its expression attenuates malignant
phenotypes (16).

Kallikrein-related peptidase 10 (KLK10), a secreted serine
protease of the kallikrein family, is aberrantly expressed
in several epithelial malignancies, including ovarian and
colorectal cancer (17,18). Elevated KLK10 levels have been
detected in patient tumor specimens, and dysregulated expres-
sion has been associated with tumor progression and clinical
outcomes (17). Functional studies further suggest that KLK10
influences tumor cell proliferation and migration; however, its
upstream regulatory mechanisms in OC remain unclear (19).

Given the emerging IncRNA-miRNA-mRNA regulatory
paradigm and the oncogenic role of KCNQI1OT1, it remains
to be determined whether KCNQIOT1 promotes OC progres-
sion through modulation of miR-140-5p and downstream
targets such as KLK10. Therefore, the present study aimed
to investigate the regulatory interactions among KCNQI1OT]1,
miR-140-5p and KLK10 and to elucidate their functional
relevance in OC.

Materials and methods

Bioinformatics analysis. Gene expression profiles from
Gene Expression Omnibus (GEO; https://www.ncbi.nlm.
nih.gov/geo/) datasets GSE66957 (57 OC vs. 12 normal
samples) and GSE47841 (20) (21 OC vs. 9 normal samples)
were analyzed using RStudio (version 4.4.1; Posit Software,
PBC), and differentially expressed genes were identified with
cut-off levels of log, (fold change) =1 and adjusted P<0.05.
TargetScan v8.0 (https://www.targetscan.org/vert_80/) was
used to predict miR-140-5p binding to KLK10, while starBase
v3.0 (https://rnasysu.com/encori/) was used to assess the
interaction of miR-140-5p with KCNQIOT].

Cell culture. IOSE80 (normal ovarian epithelial) and SKOV3
(OC) cell lines were sourced from Procell Life Science &
Technology Co., Ltd. IOSES8O0 cells were maintained in DMEM
(Gibco; Thermo Fisher Scientific, Inc.) and SKOV3 cells in
McCoy's SA medium (Gibco; Thermo Fisher Scientific, Inc.),
both supplemented with 10% FBS (HyClone; Cytiva) and 1%
penicillin-streptomycin, at 37°C in a 5% CO, humidified incu-
bator. All cell lines were authenticated by short tandem repeat
profiling and were routinely tested for Mycoplasma contami-
nation using a PCR-based detection kit (cat. no. C0301S;
Beyotime Biotechnology). Only Mycoplasma-free cultures
were used for subsequent experimentation.

Cell transfection. Logarithmic-phase SKOV3 cells were seeded
into 6-well plates at a density of 2x10° cells per well and trans-
fected (30-50% confluence) using the riboFET CP Transfection
Kit (Guangzhou RiboBio Co., Ltd.) as per the manufacturer's

instructions. Small interfering (si)-KCNQI1OT1, si-KLK10,
miR-140-5p mimic/inhibitor and negative controls (si-NC,
miR-NC and inhibitor-NC, respectively) were provided by
Guangzhou Ribo Co., Ltd. Cells were incubated with transfec-
tion complexes at 37°C in a humidified atmosphere containing
5% CO, for 24-72 h depending on the subsequent experimental
design. Transfection efficiency was verified using reverse
transcription-quantitative PCR (RT-qPCR) 36 h after transfec-
tion. The final transfected oligonucleotide concentration was
50 nM, with sequences as follows: si-KCNQIOT1 sense, 5-GGU
AGAAUAGUUCUGUCUU-3' and antisense, 5-"AAGACAGAA
CUAUUCUACC-3'; si-KLK10 sense, 5-CUGGAUCAAUAA
AGUCAUA-3' and antisense, 5-UAUGACUUUAUUGAUCCA
G-3"; miR-140-5p mimic sense, 5'-CAGUGGUUUUACCCU
AUGGUAG-3' and antisense, 5-CUACCAUAGGGUAAAACC
ACUG-3"; and miR-140-5p inhibitor, 5'-CUACCAUAGGGU
AAAACCACUG-3'. According to the manufacturer's descrip-
tion, miR-140-5p inhibitor is a chemically modified antisense
oligonucleotide that primarily mediates functional inhibition
by binding to mature miR-140-5p and blocking its interaction
with target mRNA. Detailed information regarding miR-140-5p
inhibitor is available on the manufacturer's website (https://
www.ribobio.com/product-and-service/mirna-function-reagent/
mirna-inhibitor/). According to the manufacturer's policy,
the exact sequences of si-NC (cat. no. siNO0O000OI-1-5),
miR-NC (cat. no. miR1NO000001-1-5) and inhibitor-NC (cat.
no. miR2N00000O1-1-5) are proprietary and therefore not
disclosed. These NCs were designed by Guangzhou RiboBio
Co., Ltd. and have no marked homology to any known human
transcripts.

Western blot analysis. Proteins from SKOV3 cells were
extracted using RIPA buffer (Beyotime Biotechnology)
and quantified using a BCA assay. Equal protein amounts
(30 pg/lane) were subjected to 10% SDS-PAGE and trans-
ferred to PVDF membranes. After blocking with 5% non-fat
milk at room temperature for 3 h, membranes were incubated
overnight at 4°C with anti-KLK10 (cat. no. Ab229968; 1:1,000;
Abcam) or anti-f-actin (cat. no. AF5003; 1:1,000; Beyotime
Biotechnology). An HRP-conjugated goat anti-rabbit IgG
secondary antibody (cat. no. A0208; 1:3,000; Beyotime
Biotechnology) was then applied for 1 h at room temperature.
Protein bands were detected using an ECL kit [Biomiky;
Maike Biotechnology (Shanghai) Co., Ltd.] and quantified with
Imagel] software (version 1.50; National Institutes of Health).

RNA extraction and RT-gPCR. RNA from the aforementioned
cell lines was extracted with TRIzol® (Invitrogen; Thermo
Fisher Scientific, Inc.), and 2 ug RNA were reverse-transcribed
using M-MLV Reverse Transcriptase (Promega Corporation)
according to the manufacturer's instructions. The reaction
mixture contained dNTPs (Thermo Fisher Scientific, Inc.) and
oligo(dT) primers for mRNA detection. For miRNA analysis,
specific stem-loop reverse transcription primers were used.
Reverse transcription was performed at 42°C for 60 min,
followed by enzyme inactivation at 70°C for 15 min. qPCR
was performed with the SYBR Green Master Mix (Beijing
Labgic Technology Co., Ltd.) on a CFX Connect Real-Time
PCR System (Bio-Rad Laboratories, Inc.). Cycling conditions
were as follows: 95°C for 1 min, then 40 cycles of 95°C for
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5 sec and 60°C for 15 sec. The expression level of miR-140-5p
was normalized to U6 and that of KCNQIOT1 and KLK10 to
GAPDH, using the 224 method (21). The following primers
were employed: KCNQIOT]1 forward, 5“TGCAGAAGACAG
GACACTGG-3' and reverse, 5'-CTTTGGTGGGAAAGG
ACAGA-3'; KLKI10 forward, 5-GAGTGTGAGGTCTTC
TACCCTG-3' and reverse, 5'-ATGCCTTGGAGGGTCTCG
TCAC-3"; GAPDH forward, 5-TGCACCACCAACTGCTTA
GC-3' and reverse, 5'-GGCATGGACTGTGGTCATGAG-3;
miR-140-5p forward, 5~AGGCGCCAGTGGTTTTACC-3'
and reverse (universal), 5'-CAGTGCAGGGTCCGAGGT-3";
and U6 forward, 5'-CTCGCTTCGGCAGCACA-3' and
reverse, 5"AACGCTTCACGAATTTGCGT-3.

RNA pull-down assay. The biotin-labeled miR-140-5p
(Bio-miR-140-5p) and Bio-NC probes were provided by
Guangzhou RiboBio Co., Ltd. The Bio-miR-140-5p probe
corresponded to the mature miR-140-5p sequence (sense,
5'-CAGUGGUUUUACCCUAUGGUAG-3' and antisense,
5'-CUACCAUAGGGUAAAACCACUG-3') with a 3'-biotin
modification. The Bio-NC probe was designed by the
manufacturer and had no marked homology to human
transcripts. According to the manufacturer's policy, the
specific sequence of Bio-NC is proprietary and there-
fore not disclosed. SKOV3 cells were transfected with
100 nM Bio-miR-140-5p or Bio-NC using the riboFET CP
Transfection Kit (Guangzhou RiboBio Co., Ltd.) at 37°C
in a humidified incubator containing 5% CO,. Cells were
incubated with the transfection complexes for 48 h prior
to subsequent pull-down analysis. Pull-down assays were
performed using a miRNA pull-down kit (cat. no. Bes5108;
Guangzhou Bersinbio Co., Ltd.) per the manufacturer's
protocol. At 48 h post-transfection, ~1x107 cells per reaction
were harvested and lysed using the lysis buffer provided
in the kit, supplemented with protease inhibitor, RNase
inhibitor and DTT. After centrifugation, 100 pl lysate was
reserved as the input control, and the remaining ~1 ml
lysate was incubated with pre-blocked streptavidin-coated
magnetic beads at 4°C for 4 h with gentle rotation.

After washing, the beads were resuspended in 100 1 RNA
elution buffer provided in the kit and heated at 95°C for 2 min,
and then the supernatant was collected on a magnetic stand.
The elution step was repeated once (total, 200 ul). RNA was
then purified by phenol:chloroform:isoamyl alcohol extrac-
tion (25:24:1) followed by centrifugation at 13,000 x g for
10 min at 4°C, and the aqueous phase was transferred to a
new RNase-free tube. RNA was precipitated with 3 M sodium
acetate, glycogen and absolute ethanol at -80°C for 5-16 h,
pelleted by centrifugation at 16,000 x g for 30 min at 4°C,
and washed with 75% ethanol (16,000 x g for 10 min at 4°C).
The RNA pellet was air-dried for 10 min at room temperature
and dissolved in RNase-free water for subsequent RT-qPCR
analysis of KCNQIOT1 and KLK10 enrichment.

Proliferation assay. A Cell Counting Kit-8 (CCK-8) assay
(Beyotime Biotechnology) was used to assess SKOV3 cell
proliferation. At 24 h post-transfection, cells were tryp-
sinized and re-seeded into 96-well plates at a density of
2,000 cells/well, and incubated for 24-72 h before CCK-8
analysis. CCK-8 solution (10 ul) was added at 24,48 and 72 h,
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followed by a 2 h incubation at 37°C. Optical density at 450 nm
was then detected with the BioTek Synergy H1 microplate
reader (Agilent Technologies, Inc.).

Migration assay. A wound-healing assay was performed to
evaluate migration. SKOV3 cells (2x10%/well) were seeded into
6-well plates until ~80% confluence was reached, after which
a straight scratch was made with a 200-ul pipette tip. Detached
cells were removed by PBS washing and cultures were main-
tained in serum-free McCoy's SA medium for 24 h at 37°C.
Images were captured at O and 24 h (magnification, x100)
with an IXplore™ inverted microscope system (EVIDENT).
Wound areas were quantified using ImageJ software (version
1.50; National Institutes of Health). Wound closure (%) was
calculated using the following formula: Wound closure
(%)=[(wound area at 0 h-wound area at 24 h)/wound area at
0 h] x100.

Statistical analysis. Data are presented as the mean + SD from
at least three independent experiments. Statistical analyses
were performed using SPSS software (version 18.0; SPSS,
Inc.). Data normality was assessed using the Shapiro-Wilk
test prior to statistical analysis. Comparisons between two
groups were assessed using unpaired Student's t-test, while
differences among multiple groups were evaluated using
one-way ANOVA followed by Tukey's post hoc test. P<0.05
was considered to indicate a statistically significant difference.

Results

Upregulation of KCNQIOTI and KLKI10 with concomitant
downregulation of miR-140-5p is observed in OC. To explore
the transcriptional alterations of KCNQI1OT1, miR-140-5p and
KLK10 in OC and to preliminarily verify their relevance in
patient samples, two GEO datasets, GSE66957 and GSE47841,
were first analyzed. These datasets were selected based on
their complementary profiling characteristics: GSE66957
provided mRNA and IncRNA expression data that include
both KCNQIOT1 and KLK10, enabling evaluation of their
transcript levels in OC tissues, whereas GSE47841 contained
non-coding RNA profiling data, making it suitable for assessing
miR-140-5p expression. Principal component analysis of
the GSE66957 and GSE47841 datasets demonstrated clear
separation between OC and control samples (Fig. 1A and C).
Differential expression analysis further identified KCNQI1OT]1,
KLK10 and miR-140-5p as significantly dysregulated genes,
as shown in the corresponding volcano plots (Fig. 1B and D).
Consistently, expression profiling revealed marked upregula-
tion of KCNQIOT1 and KLK10 in OC samples from the
GSE66957 dataset, whereas miR-140-5p was significantly
downregulated in the GSE47841 dataset compared with the
control group (Fig. 1E-G).

The expression levels of KCNQIOTI1, KLK10 and
miR-140-5p were examined using RT-qPCR in IOSE80 and
SKOV3 cells. Consistent with the aforementioned in silico
predictions, the expression levels of KCNQIOT1 and KLK10
were significantly elevated, while those of miR-140-5p were
significantly reduced in SKOV3 cells compared with those in
IOSESO cells (Fig. 1H), suggesting the involvement of these
genes in OC progression.
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Figure 1. Expression of target genes in OC datasets and cell lines. Principal component analysis plots showing expression patterns in the (A) GSE66957 and
(C) GSE47841 datasets. Volcano plots illustrating differentially expressed genes in the (B) GSE66957 and (D) GSE47841 datasets. Differential expression of
(E) KCNQIOT1 (GSE66957), (F) KLK10 (GSE66957) and (G) miR-140-5p (GSE47841). (H) Relative expression levels of KCNQ1OT1, KLK10 and miR-140-5p in
SKOV3 OC cells and IOSE80 normal ovarian epithelial cells. "P<0.05 and “P<0.01. OC, ovarian cancer; KCNQIOT1, potassium voltage-gated channel subfamily
Q member 1 opposite strand/antisense transcript 1; KLK10, kallikrein-related peptidase 10; miR, microRNA; Dim, dimension; FC, fold change.
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Figure 2. Validation of the binding interactions between miR-140-5p,
KCNQIOT1 and KLKI10. Predicted binding sites of (A) KCNQIOT1 with
miR-140-5p and (B) miR-140-5p with KLK10. (C) Enrichment of KCNQ1OT1
and KLK10 in pull-down assays with Bio-miR-140-5p or Bio-NC. “P<0.01.
KCNQIOT]I, potassium voltage-gated channel subfamily Q member 1 oppo-
site strand/antisense transcript 1; KLK10, kallikrein-related peptidase 10;
miRNA/miR, microRNA; NC, negative control; Bio, biotin.

miR-140-5p directly binds to KCNQIOTI IncRNA and KLK10
mRNA. The starBase and TargetScan databases were used to
predict the potential binding of miR-140-5p to KCNQIOT1 and
KLK10, respectively. Complementary sequences were found

between miR-140-5p and KCNQIOT1 IncRNA and between
miR-140-5p and the 3'-untranslated region of KLK10 mRNA
(Fig. 2A and B). A miRNA pull-down assay further determined
that both KCNQIOT1 IncRNA and KLK10 mRNA were
enriched after pull-down with the miR-140-5p probe in SKOV3
cells. RT-gPCR was performed to quantify the enriched RNA
levels and subsequent calculation of pull-down/input ratios
suggested a direct binding of miR-140-5p to KCNQIOT1
and KLK10 (Fig. 2C). These results suggest that miR-140-5p,
KCNQIOTI and KLK10 may functionally interact to promote
OC progression.

miR-140-5p suppresses OC cell proliferation and migration
by regulating KLKI10. The association between miR-140-5p
and KLK10 was examined by transfecting SKOV3 cells with
miR-140-5p mimic, miR-140-5p inhibitor and/or si-KLK10,
and the transfection efficiency of each molecule was veri-
fied via RT-qPCR compared with the corresponding NC
(Fig. S1A-C). As miR-140-5p inhibitor primarily blocks
miR-140-5p activity rather than altering its expression level, its
inhibitory efficiency was demonstrated by RT-qPCR analysis
of the downstream target gene KLK10, which exhibited a
significant increase upon miR-140-5p inhibition (Fig. S1B).
Transfection with miR-140-5p mimic resulted in a significant
decrease in KLK10 expression at both the mRNA and protein
levels compared with that in the control group (Fig. 3A and B).
Furthermore, transfection with either miR-140-5p mimic or
si-KLK10 significantly reduced SKOV3 cell proliferation and
migration (Fig. 3C, E and F). Conversely, miR-140-5p inhibi-
tion promoted proliferation and migration of SKOV3 cells,
whereas co-transfection with si-KLK10 reversed these effects
(Fig. 3D-F). Overall, these data suggest that miR-140-5p
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Figure 3. Roles of miR-140-5p and KLK10 in OC cell proliferation and migration. Transfection with miR-140-5p mimic suppressed KLK10 expression at both
(A) mRNA and (B) protein levels in OC cells. (C) Both miR-140-5p mimic and si-KLK10 reduced cell proliferation. (D) Knockdown of KLLK10 counteracted
the proliferative effect induced by miR-140-5p inhibitor. (E) Wound-healing assay and (F) quantification showing that miR-140-5p mimic or si-KLK10
inhibited cell migration, while KLK10 silencing reversed the promigratory effect of miR-140-5p inhibitor. Scale bar, 200 ym. "P<0.05 and “P<0.01. miR,
microRNA; OC, ovarian cancer; si, small interfering; KLK10, kallikrein-related peptidase 10; NC, negative control; in, inhibitor; OD, optical density.

inhibits SKOV3 OC cell proliferation and migration by
targeting KLK10.

KCNQIOTI silencing inhibits proliferation and migration
of OC cells through miR-140-5p regulation. To assess the
involvement of KCNQI1OT1 in OC, siRNA-mediated silencing
was performed in SKOV3 cells. Knockdown of KCNQI1OT1
led to a significant increase in miR-140-5p expression levels
but a significant decrease in KLK10 mRNA levels (Fig. 4A).
Similarly, KLK10 protein levels were reduced following
KCNQIOT1 depletion, yet this effect was reversed by co-trans-
fection with miR-140-5p inhibitor (Fig. 4B). Functionally,
KCNQIOT]1 silencing suppressed proliferation and migra-
tion of SKOV3 cells, whereas inhibition of miR-140-5p
counteracted these effects (Fig. 4C-E). Together, these obser-
vations underscore the role of KCNQIOT1 in promoting OC
progression by suppressing miR-140-5p.

Discussion

OC is one of the most harmful gynecological malignancies,
characterized by complex etiology and poor prognosis, with
contributions from inherited susceptibility (e.g., BRCA1/2
alterations), marked histological and molecular heterogeneity,
and a tumor microenvironment that facilitates early intraperi-
toneal dissemination and treatment resistance (22-25). Owing

to non-specific clinical manifestations, such as abdominal
bloating, pelvic or abdominal pain, early satiety and urinary
urgency or frequency, together with the lack of reliable
early diagnostic biomarkers, OC is frequently diagnosed at
advanced stages, where the 5-year survival rate remains as
low as ~30% (26-28). Standard treatments typically involve
cytoreductive surgery combined with chemotherapy, yet
therapeutic efficacy is often hindered by chemoresistance,
immune evasion, metastasis and recurrence (29,30). Thus,
unraveling the molecular events that govern OC progression
is important in improving early diagnosis and therapeutic
strategies.

IncRNAs have emerged as important regulators of tumor
biology, influencing proliferation, migration, invasion and
apoptosis through diverse mechanisms, including acting as
competing endogenous RNAs to sponge microRNAs, modu-
lating transcriptional activity, interacting with epigenetic
modifiers, and regulating key oncogenic signaling pathways
such as PI3K/AKT, Wnt/B-catenin and Notch (31-34). Among
them, KCNQIOT1 has been reported to be upregulated in
hepatocellular, colorectal, gastric and breast cancer, as well
as non-small cell lung cancer and OC (11,34). Consistent with
prior evidence, the present study revealed KCNQI1OT1 to be
upregulated in OC cells, while silencing KCNQIOT1 signifi-
cantly reduced cell proliferation and migration, indicative of
its oncogenic function.
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Figure 4. KCNQIOT1 knockdown inhibits OC cell proliferation and migration by upregulating miR-140-5p. (A) Transfection with si-KCNQIOT1 elevated
miR-140-5p expression levels while reducing KLK10 mRNA levels in OC cells. (B) si-KCNQIOT1 decreased KLK10 protein expression and this effect was
significantly reversed by co-transfection with miR-140-5p inhibitor. (C) si-KCNQILOT1 suppressed cell proliferation, whereas co-transfection with miR-140-5p
inhibitor ameliorated this effect. (D) Wound-healing assay and (E) quantification showing that si-KCNQIOT1 inhibited cell migration with co-transfection
with miR-140-5p inhibitor counteracting this effect. Scale bar, 200 ym. “P<0.01. miR, microRNA; OC, ovarian cancer; si, small interfering; KCNQIOT1,
potassium voltage-gated channel subfamily Q member 1 opposite strand/antisense transcript 1; KLK10, kallikrein-related peptidase 10; NC, negative control;
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A number of studies have previously investigated the role of
KCNQI1OT]1 in OC and reported its oncogenic functions through
distinct molecular mechanisms. For example, He er al (10)
demonstrated that KCNQI1OT1 promotes OC metastasis by
increasing the methylation level of the EIF2B5 promoter, thereby
suppressing EIF2B5 transcription and reducing its expression,
highlighting an epigenetic regulatory mechanism. In another
study, Chen et al (11) reported that KCNQIOT]1 accelerates OC
progression through the miR-125b-5p/CD147 axis, supporting
a competing endogenous RNA-mediated mode of action.
Although these studies consistently indicated that KCNQ1OT1
enhances malignant phenotypes in OC such as proliferation
and migration, the downstream targets and regulatory pathways
proposed differ among studies, underscoring the complex and
multifaceted role of KCNQIOT]1 in OC progression.

In comparison with these previously reported mechanisms,
the present study identified a distinct KCNQ1OT1/miR-140-5p/
KLK10 regulatory axis. While the pro-tumorigenic effects of
KCNQIOT1 observed in the present study are consistent with
previous reports, the involvement of miR-140-5p and KLK10
expands the mechanistic landscape of KCNQI1OT1 in OC and
suggests that this IncRNA may exert its oncogenic functions
in a context-dependent manner, influenced by factors such
as tissue-specific gene expression patterns, availability of
interacting microRNAs, epigenetic status and the molecular
subtype of the tumor.

As key regulators of gene expression, miRNAs function
either as oncogenes or tumor suppressors (35,36). miR-140-5p
has been reported as a tumor suppressor in OC and non-small
cell lung cancer, where it modulates cell proliferation, invasion
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and migration (13,37). The present findings demonstrated
that KCNQIOT1 directly interacted with miR-140-5p and
suppressed its expression. In addition, inhibition of miR-140-5p
negated the inhibitory effects of KCNQIOT1 knockdown on
OC cell proliferation and migration, establishing miR-140-5p
as a pivotal downstream target of KCNQIOT1. Although
silencing KCNQIOT1 significantly elevated miR-140-5p
levels, the precise regulatory mechanism remains unclear.
Previous evidence has indicated that a number of IncRNAs
can induce miRNA decay through target-directed miRNA
degradation (TDMD), driven by highly complementary
IncRNA-miRNA pairing (38,39). Due to the complementarity
between KCNQIOT1 and miR-140-5p, KCNQIOT1 may
potentially modulate miR-140-5p through a TDMD-like
mechanism. Further experiments assessing miRNA stability or
argonaute RNA-induced silencing complex catalytic compo-
nent 2-dependent decay are needed to further investigate this
possibility.

KLKI10 is an additional cancer-associated molecule with
reported involvement in tumor growth, invasion and apoptosis
in ovarian and colorectal cancer (17,18). In the present study,
miR-140-5p was demonstrated to directly bind to KLK10 and
downregulate its expression. Thus, KLK10 may serve as a
functional downstream target of the KCNQIOT1/miR-140-5p
pathway, whose dysregulation may promote OC development.

In conclusion, the present findings showed that KCNQI1OT1
drives OC cell proliferation and migration through the
miR-140-5p/KLK10 axis. This regulatory pathway may serve
as a promising target for future diagnostic and therapeutic
interventions. However, the present study was limited by
the absence of patient tissue samples and the lack of in vivo
experiments. Future investigations using clinical specimens
and animal models are therefore required to further validate
these findings and to clarify the clinical relevance of the
KCNQI10T1/miR-140-5p/KLK10 axis in OC.
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