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NCAPH promotes glucose metabolism
reprogramming and cell stemness in ovarian

cancer cells through the MEK/ERK/PD-L1
pathway

Yingying Qi'", Aiping Wang'", Silin Chen'" and Wei Chen"

Abstract

Backgrounds Ovarian cancer is a prevalent malignant tumor that affects the female reproductive system with the
characteristic of high heterogeneity. Non-structural maintenance of chromosomes condensin | complex subunit H
(NCAPH) has been implicated in a variety of cancers.

Methods The expression of NCAPH before and after transfection were assessed using RT-gPCR and western blot
analysis. Cell stemness was evaluated through spheroid formation assay. The extracellular acidification rate (ECAR)

of ovarian cancer cells was measured utilizing Seahorse Glycolysis Stress Test Assay while oxygen consumption

rate (OCR) was estimated with Seahorse Mito Stress Test Assay. Lactate production and glucose consumption were
quantified using corresponding assay kits. Western blot was employed to analyze the expression of stem cell markers,
glycolysis- and MEK/ERK/PD-L1 signaling pathway-related proteins. In vivo, tumor size and weight were recorded, and
immunohistochemical staining was used to assess MEK/ERK/PD-L1 and KI67 expression in tumor tissues from nude
mice.

Results It was observed that NCAPH expression is upregulated in ovarian cancer cells. Silencing NCAPH led to
repression of both stemness characteristics and glucose metabolism reprogramming. Furthermore, knockdown of
NCAPH inhibited the MEK/ERK/PD-L1 signaling pathway both in vitro and in vivo, resulting in suppressed tumor
growth in mouse models.

Conclusion Collectively, silencing NCAPH impedes malignant progression of ovarian cancer through modulation of
the MEK/ERK/PD-L1 pathway.
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Introduction

Ovarian cancer (OC) is recognized as a highly lethal
malignancy among women, primarily due to its high
rates of recurrence and the frequent development of
resistance to chemotherapy in patients [1]. It has been
reported that over 70% OC patients are diagnosed at an
advanced stage, largely because early-stage symptoms are
often atypical or vague [2]. Currently, treatment modali-
ties for OC include tumor debulking surgery combined
with platinum-taxane-based chemotherapy [3]. Despite
the fact that many OC patients indeed achieve remission
from standard treatment methods, cancer recurrence
and chemotherapy resistance bring tremendous chal-
lenges for most patients suffering from OC [4]. Hence, it
is imperative to seek for potential therapeutic therapies
for the management of OC.

Non-SMC condensin I complex subunit H (NCAPH)
belongs to the condensin I complex, which has been clas-
sified within a superfamily of proteins known as klei-
sins [5]. NCAPH has been well-documented to be an
oncogene in a variety of cancers. For example, NCAPH
expression has been disclosed to be upregulated in endo-
metrial cancer, breast cancer, and prostate cancer tissues
compared to normal tissues and NCAPH upregulation
closely associated with the poor prognosis [6-8]. Fur-
thermore, silencing NCAPH can inhibit stemness and
glycolysis in colon adenocarcinoma cells [9]. Our pre-
vious study demonstrated that NCAPH expression is
elevated in OC cells and that it promotes proliferation,
migration, invasion, and epithelial-mesenchymal tran-
sition (EMT) in OC cells [10]. However, the role and
underlying mechanism of NCAPH concerning glycolysis
and cell stemness in OC have yet to be investigated.

The MEK/ERK signaling pathway has been implicated
in playing a critical role in various human cancers, con-
tributing to processes such as cell proliferation, survival,
metabolism, and migration [11]. Previous studies have
demonstrated that the activation of MEK/ERK pathway
can promote cell proliferation and glycolysis in breast
cancer [12]. Furthermore, the inhibition of Raf/MEK/
ERK signaling by caudatin has been shown to suppress
stemness and glycolysis in non-small cell lung cancer
cells [13]. Intriguingly, Li et al. have established that
NCAPH activates MEK/ERK signaling pathway in blad-
der cancer to promote cell proliferation and suppress cell
apoptosis [14]. Moreover, according to KEGG pathway (
https://www.kegg.jp/kegg/pathway.html), MEK/ERK
pathway is capable of regulating PD-L1 expression. How-
ever, the mechanism by which NCAPH interacts with the
MEK/ERK/PD-L1 signaling pathway in ovarian cancer
remains unclear.

In summary, this study aims to investigate the role of
NCAPH in cellular stemness and glycolysis within ovar-
ian cancer and elucidate its relationship with the MEK/
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ERK signaling pathway; this may provide novel insights
into therapeutic strategies for treating ovarian cancer.

Materials and methods

Cell culture and treatment

The ovarian surface epithelial cell line HOSEPIC (cat. no.
MZ-7847) was obtained from Ningbo Mingzhou Biotech-
nology Co., Ltd., while human ovarian cancer cell lines
including SKOV3 (cat.no. iCell-h195), OVCAR3 (cat.
no. iCell-h168), A2780 (cat.no. iCell-h004) and CAOV3
(cat.no. iCell-h037) were supplied by iCell Bioscience Inc.
(Shanghai, China). All cells were cultured in Dulbecco’s
modified Eagle’s medium (DMEM; Gibco) supplemented
with 10% fetal bovine serum (FBS; Thermo Fisher Scien-
tific) and 1% penicillin-streptomycin (both from Sigma-
Aldrich). The incubation conditions included 5% CO2 at
a temperature of 37 °C. To investigate the mechanism by
which NCAPH is associated with the MEK/ERK/PD-L1
signaling pathway, MEK/ERK agonist LM22B-10 was
administered to SKOV3 cells at a concentration of 50
umol/L for one hour [15].

Cell transfection

For transfection, short hairpin RNAs (sh-RNA) specific
to NCAPH (sh-NCAPH-1/2, were designed as follows:
sh-NCAPH-1:Forward (F) 5-CUGCCAGCCACAAUG
AAUATT-3" and reverse (R) 5-UAUUCAUUGUGGCU
GGCAGTT-3% sh-NCAPH-2:Forward (F) 5-CCAGCA
GGAGUAUUGACAUTT-3" and reverse (R) 5-AUGUC
AAUACUCCUGCUGGTT-3), along with a correspond-
ing scrambled sequence serving as a negative control
(sh-NC). These constructs were synthesized by GenePh-
arma, Shanghai, China. A total of 100 nM recombinant
sh-RNAs were introduced into SKOV3 cells using Lipo-
fectamine 2000 reagent under standard conditions at a
temperature of 37 °C for a duration of 48 h according to
recommended protocols. Following this period, SKOV3
cells were harvested for subsequent experiments.

Reverse transcription-quantitative PCR (RT-qPCR)

Total RNA was extracted from the sample SKOV3 cells
using TRIzol reagent (Biosharp) and then reverse tran-
scribed into complementary DNA (cDNA) by means of a
commercial RevertAid™ cDNA Synthesis kit (Bio-Rad) in
light of standard protocol. Subsequently, template ampli-
fication was conducted employing SYBR Green PCR
Master Mix (Takara, Toyobo, Japan) on the 7500 Fast
Real-time PCR system according to the operating man-
ual. The relative gene expression was determined with
2724Ct method [16]. The following were the sequences of
primers: NCAPH forward (F), 5-AGACGCCAAGGAAA
GATGGG-3’ and reverse (R), 5-GGAACACACGCTCT
GAAGGA-3’ or GAPDH forward (F), 5-TGTGGGCAT
CAATGGATTTGG-3’ and reverse (R), 5-ACACCATGT
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ATTCCGGGTCAAT-3'All experiments were performed
in triplicate.

Western blot

Subcutaneous tumor tissues from nude mice were
excised into 2 mm x 2 mm fragments and subsequently
mixed with lysis buffer containing protease and phos-
phatase inhibitors (Beyotime, China). SKOV3 cells were
lysed using RIPA lysis buffer (Solarbio) to obtain pro-
tein extracts. Total proteins were extracted with RIPA
lysis buffer (Solarbio), followed by quantification of
protein concentration using bicinchoninic acid (BCA)
protein assay kits according to the standard protocol pro-
vided by Thermo Fisher Scientific Inc. After separation
via 8% SDS-PAGE, the proteins were transferred onto
PVDF membranes, which were blocked with 5% BSA
for 2 h at room temperature. The membranes were then
sequentially incubated overnight with primary antibod-
ies targeting NCAPH (ab200659; 1:1000; Abcam), SOX2
(ab92494; 1:1000; Abcam), OCT4 (ab200834; 1:10000;
Abcam), PKM2 (15822-1-AP; 1:1000; Proteintech), HK2
(ab209847; 1:1000; Abcam), LDHA (ab52488; 1:5000;
Abcam), p-MEK (ab307509; 1:1000; Abcam), p-ERK
(ab201015; 1:1000; Abcam), PD-L1 (28076-1-AP; 1:1000;
Proteintech), MEK (11049-1-AP; 1:5000; Proteintech),
ERK (ab184699; 1:10000; Abcam) or GAPDH (ab9485;
1:2500; Abcam) overnight at 4 ‘C and horseradish per-
oxidase (HRP)-conjugated secondary antibodies (ab6721;
1:2000; Abcam) at room temperature for 1 h. Finally, the
protein bands were visualized using virtue of enhanced
chemiluminescence (ECL) detection reagent (Shanghai
Yeasen Biotechnology Co., Ltd. and the density of protein
was assessed with Image] software (version 1.49, National
Institutes of Health).All experiments were performed in
triplicate.

Spheroid formation assay

SKOV3 cells that exposed to serum-free DMEM/F12
medium introduced with B27 supplement, 20 ng/mL
EGE, and 20 ng/mL bFGF (ThermoFisher Scientific, USA)
in 96-well ultra-low attachment dishes were injected
into 200 pL serum-free medium for at least 7 days [17,
18]. With the application of a Leica DMI microscope, the
number of spheres with the size bigger than 70 um was
observed.All experiments were performed in triplicate.

Seahorse glycolysis stress test assay

The measurement of extracellular acidification rate
(ECAR) was estimated utilizing a Seahorse XFe96 Ana-
lyzer with Seahorse XF Glycolytic Rate Assay Kit (Agi-
lent, cat#: 103344-100) according to the recommended
specifications.All experiments were performed in
triplicate.
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Detection of ECAR and OCR

For the detection of ECAR and oxygen consumption rate
(OCR), either the Seahorse XF cell Mito Stress Test Kit
(Agilent, cat#: 103015-100) or Seahorse XF Glycolytic
Rate Assay Kit (Agilent, cat#: 103344-100) was utilized
according to manufacturer instructions for use with
the Agilent Seahorse XFe96 Analyzer (Agilent, Califor-
nia, CA, USA). Briefly, SKOV3 cells were seeded into
an XF-96 plate and cultured in a Seahorse XF DMEM
medium containing 10 mM glucose, 1 mM sodium pyru-
vate, and 2 mM L-glutamine for one hour without CO2
exposure [19]. Subsequently, oligomycin (final concentra-
tion 1.5 pM), luoro-carbonyl cyanide phenylhydrazone
(FCCP, final concentration 1.0 uM), and rotenone/anti-
mycin A (each final concentration 1.0 uM) were injected
into each well prior to evaluating ECAR and OCR. All
experiments were performed in triplicate.

Detection of lactate production and glucose consumption
The production of lactate and the consumption of glucose
were assessed using a glucose assay kit (cat. no. CBA086;
Sigma) and a lactate assay kit (cat. no. K607; Biovision)
following the manufacturer’s instruction after 24 h of cul-
tivation. All experiments were performed in triplicate.

Subcutaneous tumor experiment

Prior to model establishment, female nude mice (25 g,
8 weeks) that obtained from Changzhou Cavens Labo-
ratory Animals Technology Co., Ltd. were acclimatized
to the experimental conditions and randomly assigned
into Control, sh-NC and sh-NCAPH groups (n=6).
Transfected SKOV3 cells (1x10° were subcutane-
ously injected into the right flank of the mice. Tumor
size was recorded on days 7, 10, 13, 16, 19 and 21. For
anesthetization, mice were forced to inhale 1-1.5% iso-
flurane mixed with oxygen for approximately 4-5 min.
On day 21, euthanasia was performed via cervical dis-
location to obtain xenografts which were subsequently
weighed immediately upon collection. All mice had free
access to food and were maintained under pathogen-
free conditions throughout the study period. The animal
experiments adhered to ethical guidelines as outlined
by project license No. G2024-160 issued by the Ethics
Committee of Guangzhou Medical University; The sur-
gical interventions and postoperative care for the animal
complied with the guidelines and policies established for
rodent survival surgery provided by Guangzhou Medical
University.

Immunohistochemistry staining

Immunohistochemistry staining was performed on
xenograft specimens from mice. The specimens were
fixed in 4% paraformaldehyde, followed by dehy-
dration, hyalinization, and paraffin embedding.For
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immunohistochemistry, Inmunohistochemistry staining
was performed on xenograft specimens from mice. The
specimens were fixed in 4% paraformaldehyde, followed
by dehydration, hyalinization, and paraffin embedding.
After blocking with BSA, the sections were incubated
overnight at 4 °C with primary antibody targeting KI67
(cat. no. #AF0198; 1:50, Affinity), MEKI(antibodies.
No. #A96159; 1:100, Affinity), ERK1(antibodies. No.
#A305114; 1:100, Affinity) and PD-L1(antibodies. No.
#A248773; 1 pg/ml, Affinity). The sections were then
incubated with a goat anti-rabbit IgG secondary antibody
(cat. no. #S0001; 1:200, Affinity) at 37 °C for 1 h. Immu-
nohistochemical images were captured using an optical
microscope, and the Immuno-Reactive Score (IRS) was
calculated. The IRS was determined by multiplying two
scores: (1) the percentage of positive cells in five ran-
domly selected high-magnification fields, scored as fol-
lows: 0-10% = 1, 10-50% = 2, 50-75% = 3, and 75-100%
= 4; and (2) the staining intensity, scored as follows: no
staining =0, light yellow or weak staining=1, moderate
staining = 2, and strong staining = 3.

Statistical analysis

All experiments were independently replicated three
times. The experimental data collected were analyzed
using GraphPad Prism software (version 8.0) and are pre-
sented as mean + standard deviation. One-way analysis of
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variance (ANOVA) followed by Tukey’s post hoc test was
utilized to compare multiple groups. A p-value less than
0.05 was considered statistically significant.

Results

NCAPH expression was upregulated in ovarian cancer cells
NCAPH expression was significantly upregulated in
ovarian cancer cells. To elucidate the role of NCAPH in
ovarian cancer, we initially measured its mRNA and pro-
tein levels using RT-qPCR and western blot. Compared
with the HOSEpiC group, NCAPH expression was mark-
edly elevated in ovarian cancer cell lines, particularly in
SKOV3 cells; therefore, SKOV3 cell line was selected
for subsequent experiments (Fig. 1A). To investigate the
effects of NCAPH knockdown, sh-NCAPH was trans-
fected into SKOV3 cells, and transfection efficiency was
assessed by RT-qPCR and western blot. Compared with
the sh-NC group, NCAPH expression was substantially
reduced, especially in the sh-NCAPH-2 group; hence, sh-
NCAPH-2 was chosen for further studies (Fig. 1B).

NCAPH silencing inhibited the stemness of ovarian cancer
cells

To investigate the effect of NCAPH silencing on the
stemness of ovarian cancer cells, we initially conducted
a spheroid formation assay. Compared to the sh-NC
group, the stemness of cells was significantly reduced
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Fig. 1 NCAPH expression was upregulated in ovarian cancer cells. A The mRNA and protein expression of NCAPH were assessed using RT-gPCR and
western blot analysis. B was validated by RT-gPCR and western blot analysis. All experiments were performed in triplicate.***P <0.001
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Fig. 3 NCAPH silencing inhibited glucose metabolism reprogramming in ovarian cancer cells. A The ECAR level was measured using the Seahorse XF
Glycolytic Rate Assay Kit. B The OCR level was assessed using the Seahorse XF cell Mito Stress Test Kit. C Lactate production was quantified using lactate
assay kit. D Glucose consumption was determined using glucose assay kit. E The expression levels of glycolysis-related proteins were analyzed by Western

blot. All experiments were performed in triplicate**P<0.01 and ***P <0.001

after transfection with sh-NCAPH (Fig. 2A). Western
blot analysis showed that NCAPH knockdown mark-
edly decreased the protein expression levels of SOX2 and
OCT4 in SKOV3 cells by contrast with the sh-NC group
(Fig. 2B).

NCAPH silencing inhibited glucose metabolism
reprogramming in ovarian cancer cells

Compared with the sh-NC group, NCAPH knockdown
significantly decreased the extracellular acidification
rate (ECAR) and increased the oxygen consumption rate
(OCR) in SKOV3 cells (Fig. 3A-B). Additionally, lactate

production and glucose consumption were markedly
reduced in SKOV3 cells following transfection with sh-
NCAPH (Fig. 3C-D). Western blot analysis revealed that
NCAPH knockdown led to a significant reduction in the
protein expression of PKM2, HK2, and LDHA in SKOV3
cells compared to the sh-NC group (Fig. 3E).

NCAPH silencing inhibited the MEK/ERK/PD-L1 signaling
pathway in ovarian cancer cells

The impact of NCAPH silencing on the expression levels
of proteins involved in the MEK/ERK/PD-L1 signaling
pathway was evaluated using Western blot analysis. As
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shown in Fig. 4, compared to the sh-NC group, NCAPH
deficiency significantly reduced the protein expression of
p-MEK, p-ERK, and PD-L1 in SKOV3 cells, suggesting
that NCAPH silencing effectively suppresses the MEK/
ERK/PD-L1 signaling pathway in ovarian cancer cells.

NCAPH silencing suppressed the stemness of ovarian
cancer cells via inhibition of MEK/ERK/PD-L1 signaling
pathway

To investigate the mechanism by which NCAPH influ-
ences this pathway, we treated SKOV3 cells with the
MEK/ERK agonist LM22B-10 and repeated the func-
tional experiments. Compared to the sh-NC group,
NCAPH interference significantly reduced cell stem-
ness, an effect that was partially reversed by LM22B-10
treatment (Fig. 5A). Additionally, the decreased pro-
tein expression levels of SOX2 and OCT4 in NCAPH-
silenced SKOV3 cells were restored following LM22B-10
treatment (Fig. 5B).

NCAPH silencing suppressed glucose metabolism
reprogramming in ovarian cancer cells via inhibition of
MEK/ERK/PD-L1 signaling pathway

Compared with the sh-NCAPH group, LM22B-10 treat-
ment increased the ECAR level whereas decreased
OCR level in SKOV3 cells (Fig. 6A-B). Additionally, the
reduced lactate production and glucose consumption in
NCAPH-silenced SKOV3 cells were partially restored
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by LM22B-10 treatment (Fig. 6C-D). Moreover, NCAPH
interference markedly reduced the protein expression
of PKM2, HK2 and LDHA in SKOV3 cells compared to
the sh-NC group, whereas LM22B-10 treatment reversed
these effects, as evidenced by increased expression of
PKM2, HK2, and LDHA in the LM22B-10 + sh-NCAPH
group (Fig. 6E).

NCAPH silencing suppressed tumor growth in mice

The appearance of mice and tumor were demonstrated
in Fig. 7A. NCAPH interference markedly reduced both
the tumor volume and weight (Fig. 7B-C). urthermore,
western blot analysis revealed that silencing NCAPH led
to decreased protein expression levels of p-MEK, p-ERK,
and PD-L1 in tumor tissues of nude mice (Fig. 7D).
Additionally, the IRS among the three groups indicated
that, compared with the sh-NC group, the depletion of
NCAPH resulted in reduced expression levels of MEK,
ERK, PD-L1, and KI67 (Fig. 8).

Discussion

Currently, the treatment methods for ovarian can-
cer (OC) remain suboptimal; therefore, it is crucial to
identify key genes as therapeutic targets. This study
demonstrates that silencing NCAPH inhibits glucose
metabolism reprogramming and cell stemness in OC by
suppressing the MEK/ERK/PD-L1 signaling pathway.
Additionally, our findings indicate that NCAPH silencing
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Fig. 4 NCAPH silencing inhibited the MEK/ERK/PD-L1 signaling pathway in ovarian cancer cells. A Western blot images showing the expression levels
of p-MEK;, p-ERK, PD-L1, MEK, ERK, and GAPDH in control, sh-NC, and sh-NCAPH groups. B-F Quantitative analysis of protein expression levels of p-MEK,
p-ERK, PD-L1, MEK, and ERK by western blot in the three groups mentioned above. All experiments were performed in triplicate.*P < 0.05, **P <0.01 and

***P<0.001
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demonstrated a notable increase in NCAPH expression
in ovarian cancer (OC) cell lines. Our previous research
also established that NCAPH knockdown inhibits cell
proliferation, migration, and epithelial-mesenchymal
transition (EMT) in OC [10]. Consistent with these find-

can suppress tumor growth in xenograft mouse models.
These preliminary results suggest that NCAPH may serve
as a promising therapeutic target for the treatment of
OocC.

NCAPH has been recognized as an oncogene in mul-

tiple types of cancers. For instance, in gastric cancer,
NCAPH expression is significantly upregulated in both
tissue samples and cell lines [20]. Additionally, Zhang
et al. confirmed that NCAPH is highly expressed in
human breast cancer cell lines [21]. Similarly, our study

ings, Li et al. showed that NCAPH interference sup-
presses bladder cancer cell proliferation and markedly
inhibits tumor growth in mice [14]. In line with this, the
growth of xenograft tumors in mice was also suppressed
by NCAPH silencing.
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Fig. 7 NAPCH silencing suppressed tumor growth in mice. A The visual appearance of the mice and tumors. B-C The tumor volume and weight(n=6
per group). D Expression levels of proteins related to the MEK/ERK/PD-L1 signaling pathway in subcutaneous tumor tissues from different groups were
assessed using Western blot analysis. All experiments were performed in triplicate.*P <0.05, **P<0.01 and ***P<0.001
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Fig. 8 The expression levels of MEK, ERK, PD-L1, and KI67 were assessed using hematoxylin and eosin (HE) staining and immunohistochemical staining.
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Cancer stem cells (CSCs), a subpopulation of cancer
cells, possess self-renewal and differentiation capacities
similar to those of normal stem cells, thereby promot-
ing tumor growth and maintaining the heterogeneity of
tumor mass [22, 23]. Consequently, CSCs are considered
key contributors to tumor progression and advancement
[24, 25]. Moreover, accumulating evidence indicates that
CSCs play a critical role in chemotherapeutic resistance,
leading to relapse and metastasis in ovarian cancer [26].
Therefore, targeting cell stemness may represent an effec-
tive therapeutic strategy for OC. Previous research has
demonstrated that NCAPH upregulation enhances cell
stemness in colon adenocarcinoma [9]. SOX2 is essen-
tial for maintaining stem cell pluripotency and forms a

complex with OCT4 [27]. Overexpression of OCT4 is
closely associated with tumorigenicity and metastasis
[28]. Results of the present study indicate that interfering
with NCAPH expression suppresses the stemness of OC
cells, as evidenced by reduced protein levels of SOX2 and
OCT4.

Cancer cells exhibit a distinct metabolic pheno-
type characterized by enhanced glycolysis, leading to
increased lactate production [29]. Reprogramming of
glucose metabolism is a well-established hallmark of
cancer [30] and this metabolic shift facilitates the rapid
proliferation of cancer cells [31]. Accumulating evidence
has demonstrated that modulating glucose metabolism
reprogramming can influence the progression of ovarian
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cancer [32, 33]. ECAR reflects the flux of aerobic gly-
colysis, while OCR indicates mitochondrial oxidative
respiration [34]. In this study, we observed that NCAPH
silencing decreased ECAR levels while increasing OCR
levels. Notably, circMYC knockdown in cervical can-
cer has been shown to suppress glycolysis, as evidenced
by reduced lactate production and decreased glucose
consumption [35]. NCAPH depletion in SKOV3 cells
diminished lactate production and glucose consumption,
suggesting that NCAPH depletion can inhibit glycolysis
in OC.

As reported, inhibition of the MEK/ERK signaling
pathway suppresses cell stemness and glycolysis in non-
small cell lung cancer (NSCLC) and breast cancer [12,
13]. Moreover, KEGG pathway analysis indicates that the
MEK/ERK pathway regulates PD-L1 expression. Accu-
mulating evidence suggests that PD-L1 is positively cor-
related with immune system suppression and tumor
progression. For example, overexpression of PD-L1
activates intracellular glycolysis via the mTOR signal-
ing pathway, thereby promoting tumor growth and pro-
gression [36]. Additionally, Lei et al. have demonstrated
that circ-HSP90A-mediated regulation of the PD-1/
PD-L1 checkpoint accelerates cell growth, stemness, and
immune evasion in NSCLC [37]. Furthermore, NCAPH
has been shown to activate the MEK/ERK pathway in
bladder cancer, thereby enhancing cell proliferation and
inhibiting apoptosis [14]. In this study, we found that
silencing NCAPH mediates the MEK/ERK/PD-L1 signal-
ing pathway both in vitro and in vivo. Rescue experiments
revealed that NCAPH deficiency inhibits cell stemness
and glucose metabolism reprogramming in SKOV3 cells
through the MEK/ERK/PD-L1 signaling pathway.

Although our study provides novel insights into the
role of NCAPH in glucose metabolism reprogramming
and cell stemness of ovarian cancer, its ability to pro-
mote ovarian cancer metabolism reprogramming and
cell stemness via the MEK/ERK/PD-L1 pathway was
only verified at the cellular and animal levels. The spe-
cific binding site between NCAPH and this pathway
remains unexplored. Future studies will delve deeper into
this topic to elucidate the precise mechanism by which
NCAPH promotes metabolism reprogramming.

Conclusion

In conclusion, this study demonstrated that the silencing
of NCAPH inhibits cell stemness and glucose metabolism
reprogramming in SKOV3 cells, as well as suppresses
tumor growth in xenograft mouse models. Mechanisti-
cally, NCAPH acts as a tumor promoter in ovarian cancer
(OC) through the MEK/ERK/PD-L1 signaling pathway,
suggesting that NCAPH may serve as a potential thera-
peutic target for OC.
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