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Abstract

Introduction: Gastric cancer (GC) remains a major global health burden.
Emerging evidence highlights the critical regulatory roles of long noncod-
ing RNAs (IncRNAs) in GC pathogenesis. The purpose of this study was to
explore the role and potential regulatory mechanisms of a IncRNA, ENT-
PD1-AS1, in GC.

Material and methods: Functional assays (CCK-8, colony formation, wound
healing and Transwell assays) were performed in AGS and MKN45 cells
following ENTPD1-AS1/SRSF1 knockdown or WIF1 overexpression. Targets
were screened via RNA-seq and bioinformatics (UALCAN and SRAMP data-
bases). The m6A modification levels were assessed by MeRIP-gPCR, and mo-
lecular interactions were validated by RNA immunoprecipitation (RIP) and
immunofluorescence (IF) assays.

Results: Knockdown of ENTPD1-AS1 & SRSF1 and overexpression of WIF1
inhibited the proliferation, migration, and invasion of GC cells. Inhibition of
ENTPD1-AS1 also increased the m6A modification levels in GC cells. Mecha-
nistically, ENTPD1-AS1 downregulated WIF1 through FTO-mediated low lev-
els of m6A modification to promote B-catenin expression, thereby activating
the WNT signaling pathway and exacerbating GC. Additionally, ENTPD1-AS1
promoted GC progression by enhancing B-catenin expression through inter-
action with SRSF1 to activate the WNT signaling pathway.

Conclusions: In summary, the research highlights the significance of the
ENTPD1-AS1/FTO/WIF1 and ENTPD1-AS1/SRSF1 axes in collaboratively acti-
vating the WNT signaling pathway. These findings identify ENTPD1-AS1 as
a potential therapeutic target for GC.

Key words: ENTPD1-AS1, m6A, WIF1, SRSF1, GC.

Introduction

Gastric cancer (GQ) is a global malignant disease with high incidence
and mortality rates, imposing a significant burden worldwide [1]. It is
a complex disease influenced by various factors, including environmen-
tal and genetic factors, and is characterized by high invasiveness and
heterogeneity [2, 3]. Treatment strategies for GC include systemic thera-
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pies such as chemotherapy, targeted therapy, and
immunotherapy, as well as surgical interventions
[4, 5]. Unfortunately, due to the subtle symptoms
of early-stage GC, most patients are diagnosed at
advanced stages, leading to significantly reduced
survival rates [6]. Therefore, exploring biomarkers
and therapeutic targets for GC is of great clinical
significance.

In recent years, numerous studies have shown
that long non-coding RNAs (IncRNAs) are wide-
ly involved in the occurrence, development, and
metastasis of GC through various mechanisms,
including the regulation of transcription, transla-
tion, epigenetic modifications, and signaling path-
way activity. They have emerged as potential diag-
nostic biomarkers and therapeutic targets [7, 8].
For instance, Inc_ASNRG regulates the occurrence
and development of GC through the miR-519e-5p/
FGFR2 axis [9], while IncRNA SNHG4 promotes GC
progression by inhibiting miR-204-5p [10]. Fur-
thermore, LINCO1268 activates the PI3K/AKT sig-
naling pathway by targeting MARCKS, promoting
epithelial-mesenchymal transition (EMT), and ulti-
mately enhancing the invasion and metastasis of
GC [11]. The role of antisense IncRNAs in GC has
also been revealed. For instance, IncTM4SF1-AS1
can upregulate TM4SF1 and activate the PI3K/
AKT signaling pathway, thereby promoting the
proliferation, metastasis, and EMT of GC cells [12].
Additionally, GATA6-AS1 inhibits GC cell prolifera-
tion and migration by upregulating PTEN through
sponging miR-543, thereby inactivating the AKT
signaling pathway [13]. ENTPD1-AS1, as an anti-
sense IncRNA, has been defined as a novel IncRNA
that promotes GC [14]. However, further explora-
tion of its specific molecular mechanisms in GC is
warranted. As biomedicine continues to advance,
epigenetics has gained attention as an important
field for elucidating gene expression mechanisms.
N6-methyladenosine (m6A) is one of the most
common genetic epigenetic modifications in eu-
karyotic cells, dynamically regulated by “writers”
(METTL3, METTL14 and WTAP) and “erasers” (FTO
and ALKBHS5), and identified by “readers” (YTHDF
family, YTHDF family, HNRNP family and IGF2BP
family). It is present in almost all RNA types and
plays a key role in a variety of physiological and
pathological processes, including cancer [15, 16].
This provides new perspectives for understanding
the mechanisms of tumorigenesis and develop-
ment.

Recently, the regulatory roles of IncRNAs and
RNA-binding proteins (RBPs) in tumors have re-
ceived significant attention [17]. Studies have
shown that IncRNAs can interact with RBPs to
regulate key signaling pathways, thereby influ-
encing the malignant progression of tumors. For
example, GAS6-AS1 activates the WNT pathway

in bladder cancer by inhibiting APC expression
through its interaction with PRC1 [18]. In ad-
dition, silencing SCAMP1-TV2 reduces INSM1
mRNA expression by decreasing its binding to
PUM2, downregulating the inhibitory activity of
INSM1 on SASH1 transcription and suppress-
ing the activity of the PI3K/AKT signaling path-
way, thereby inhibiting the malignant biological
behavior of breast cancer cells [19]. However, it
remains unclear whether ENTPD1-AS1 influenc-
es GC development through its interaction with
RBPs. Furthermore, the WNT signaling pathway is
a crucial cellular signaling pathway that regulates
cellular processes to impact cell function, which
contributes to the development of various can-
cers [20]. The classical WNT signaling pathway is
f-catenin-dependent [21], making B-catenin syn-
thesis a key activating factor.

Based on the above background, this study
aims to elucidate the molecular mechanism by
which ENTPD1-AS1 activates the WNT signaling
pathway through B-catenin synthesis, ultimately
influencing GC development.

Material and methods
Cell culture

Human GC cell lines AGS and MKN45 were ob-
tained from the Cell Bank of the Chinese Academy
of Sciences in Shanghai. These cell lines were cul-
tured in RPMI 1640 medium (Gibco, Grand Island,
NY, USA) supplemented with 10% FBS and 1%
penicillin/streptomycin. They were maintained at
37°Cin a humidified incubator with 5% CO.,.

Cell transfection

In this study, short hairpin RNAs (shRNAs)
specifically targeting ENTPD1-AS1 (sh-ENTPD1-
AS1#1/#2), WIF1 (sh-WIF1#1/#2), and SRSF1 (sh-
SRSF1#1/#2), as well as overexpression vectors
for FTO and SRSF1 and their corresponding control
vectors, were obtained from Ribobio (Guangzhou,
China). Following acquisition of the vectors, they
were transfected into GC cells as per experimental
requirements, using Lipofectamine 2000 (Invitro-
gen, Carlsbad, CA, USA) according to the manufac-
turer’s instructions.

Reverse-transcription quantitative PCR
(RT-gPCR)

The extraction of total RNA from AGS and
MKN45 cells was performed using TRIzol re-
agent (Invitrogen). Following reverse transcrip-
tion with PrimerScript RT Reagent (TaKaRa,
Dalian, China), cDNAs were obtained and subse-
quently subjected to real-time PCR analysis us-
ing a SYBR Green detection system (TaKaRa) on
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an Applied Biosystems Prism 7900 instrument
(Life Technologies, USA).

Western blot

Total proteins were extracted using RIPA buffer
(Beyotime, Shanghai, China) containing protease
inhibitor. The protein concentration was deter-
mined using a BCA Kit (Beyotime). The protein
samples were separated using SDS-PAGE after
boiling water denaturation and then transferred
to PVDF membranes (Millipore). The membranes
were incubated with specific primary antibodies
(anti-B-catenin, anti- SRSF1, and anti-GAPDH) at
4°C overnight after 1 h of containment using 5%
non-fat milk. The next day, the primary antibodies
were removed and washed three times with TBST,
and the corresponding secondary antibodies were
added and incubated at room temperature for
1 hour. The protein blots were visualized by apply-
ing an ECL system (Beyotime).

Cell proliferation and colony formation
assays

GC cells were seeded into 96-well plates at
a density of 3,000 cells per well in triplicate. Fol-
lowing incubation for 24, 48, or 72 hours, a 10 pl
aliquot of the CCK-8 reagent (Dojindo, Kumamoto,
Japan) was introduced to each well and allowed to
incubate for an additional 2 hours. Subsequent-
ly, the absorbance was assessed at 450 nm us-
ing a Multiskan Go microplate spectrophotometer
(Thermo Fisher Scientific, Waltham, MA, USA).

For the colony formation assay, 1000 cells were
seeded into 6-well plates containing complete,
allowing for incubation over a period of 14 days.
Then cells were fixed with 4% paraformaldehyde,
followed by a one-hour staining process with 1%
crystal violet. Finally, the resultant colonies were
documented photographically and subsequently
quantified using the Image) software application.

Migration and invasion assay

The wound healing assay was performed to as-
sess the migratory capacity of GC cells. GC cells
transfected with various vectors were seeded into
6-well plates and cultured until reaching 90% con-
fluence. Subsequently, scratches were generated
on the cell monolayer. The cells were then incubat-
ed at 37°C in a 5% CO, environment, and images
were captured at O and 24 hours to measure the
width of the scratches.

The Transwell assay was employed to assess
the invasive capacity of GC cells. GC cells in se-
rum-free medium were seeded into the upper
chamber coated with Matrigel (BD Biosciences,
Franklin Lakes, NJ, USA). The lower chamber con-
tained medium with 10% FBS. Following 24 hours

of incubation, cells were stained with 1% crystal
violet. The number of invaded cells was quantified
under a light microscope (Olympus, Tokyo, Japan).

RNA immunoprecipitation (RIP)

RIP assays were carried out using a Magna RIP
RNA-binding protein immunoprecipitation kit (Mil-
lipore, Billerica, MA, USA) according to the manu-
facturer’s instructions. Cells were lysed, and im-
munoprecipitated magnetic beads were prepared
to construct immunoprecipitations of RNA-bind-
ing protein-RNA complexes according to the in-
structions. The immunoprecipitated RNA was then
purified with RNA, and the recovered RNA was
quantified by RT-qPCR.

RNA pulldown + mass spectrometry
analysis

To identify proteins potentially binding to ENT-
PD1-AS1, RNA pulldown coupled with mass spec-
trometry (MS) analysis was performed. The Pierce
Magnetic RNA-Protein Pull-Down Kit (Thermo
Fisher, USA) was used according to the manufac-
turer’s instructions for the RNA pulldown assay. In
brief, cell lysates were incubated with biotinylat-
ed RNA probes to form RNA-protein complexes.
Subsequently, streptavidin magnetic beads were
added to capture the complexes. The complexes
were then subjected to silver staining using the
Pierce Silver Stain Kit (Thermo Fisher, USA) follow-
ing the operational guidelines followed by mass
spectrometry identification.

Methylated RNA immunoprecipitation

Methylated RNA immunoprecipitation (MeRIP)
detection was carried out using the Magna MeRIP
m6A kit (Merck Millipore, Germany) following
the manufacturer’s instructions. Total RNA was
fragmented, and anti-m6A or anti-IgG antibodies
were added for overnight incubation at 4°C. The
pre-treated Protein A/G magnetic beads were
then incubated at 4°C for 1 hour. Subsequently,
the beads were collected, washed, and the RNA
was extracted for RT-gPCR analysis to assess the
m6A modification level of WIF1.

TOPflash assay

The TOPflash assay was used to evaluate the
activity of the WNT signaling pathway. The TOP-
flash reporter gene vector and the Renilla lucif-
erase vector were transfected into GC cells. After
48 hours, the cells were lysed, and the Dual Lucif-
erase Reporter Assay System (Promega) was used
according to the manufacturer’s instructions for
measurement. The firefly luciferase signal was de-
tected at 560 nm, and the Renilla luciferase signal
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at 480 nm. Renilla luciferase activity was used as
a normalization control.

CHX chase assay

To observe the degradation of B-catenin, the
CHX chase assay was performed. Two milliliters of
DMEM containing 100 pg/ml cycloheximide (CHX;
Sigma-Aldrich, USA) was added to each of the
4 culture dishes in each group. Total protein was
extracted at O, 2, 4, and 8 hours time points and
analyzed by western blot.

Immunofluorescence assay

Gastric cancer cells were plated in 24-well
plates at a density of 2x10* cells per well. Follow-
ing a 24-hour incubation period, the cells under-
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before fixation with 4% paraformaldehyde for
10 min. Subsequent processing included perme-
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and blocking with 5% bovine serum albumin for
1 hour at room temperature. Then, primary anti-
body against SRSF1 was applied and left to incu-
bate at 4°C overnight. After washing, cells were
treated with appropriate secondary antibody for
1 hour, followed by nuclear counterstaining with
DAPI. Fluorescence images were acquired using
a confocal microscope (Leica, Wetzlar, Germany).

Fluorescence in situ hybridization assay

Fluorescence in situ hybridization (FISH) was
carried out according to the Fluorescent In Situ Hy-
bridization Kit protocol (RiboBio). GC cells grown
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Figure 1. A, B —The effect of ENTPD1-AS1 knockdown on GC cell proliferation was assessed using CCK8 and colony
formation assays, revealing that silencing ENTPD1-AS1 reduced GC cell proliferation. **p<0.01
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Figure 1. Cont. C — Wound healing assay was used to analyze the effect of ENTPD1-AS1 knockdown on GC cell
migration, revealing that knockdown of ENTPD1-AS1 inhibited GC cell migration. D — Transwell assay was used
to analyze the effect of ENTPD1-AS1 knockdown on GC cell invasion, indicating that knockdown of ENTPD1-AS1
suppressed GC cell invasion. **p <0.01
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on glass coverslips at 60-70% confluence were
PBS-washed, fixed with 4% formaldehyde for 20
min, and permeabilized with 0.5% Triton X-100.
Overnight hybridization at 37°C was performed
using ENTPD1-AS1-specific probes (RiboBio) in
a humidified chamber. Following hybridization,
nuclei were counterstained with DAPI and samples
were imaged using a confocal microscopy.

Bioinformatics analysis

The SRAMP website was used to predict genes
potentially undergoing m6A modification. The
UALCAN database was used to analyze the expres-
sion of WIF1 in stomach adenocarcinoma (STAD).
The GEPIA website was employed to analyze the
expression of SRSF1 in various cancers.

Statistical analysis

Statistical analyses were performed using SPSS
22.0 (IBM, Armonk, NY, USA) or GraphPad Prism
7.0 (GraphPad Prism, Inc., La Jolla, CA, USA). Each
experiment was repeated at least three times,
with the results expressed as the mean + SD of
three independent trials. Student’s t-test or one-
way ANOVA was used to compare the means of
two or more groups. A p value < 0.05 was consid-
ered statistically significant.

Results

ENTPD1-AS1 promotes proliferation,
migration, and invasion of GC cells

To investigate the role of ENTPD1-AS1 in GC,
functional experiments were conducted in GC cells
following knockdown of ENTPD1-AS1. Cell prolif-
eration capacity was assessed using the CCK-8
assay and colony formation assay, revealing that
knockdown of ENTPD1-AS1 led to a decrease in
the proliferation ability of GC cells (Figure 1 A, B).
Subsequently, changes in the migration and inva-
sion abilities of GC cells were assessed through
the wound healing assay and Transwell assay,
showing that knockdown of ENTPD1-AS1 also re-
sulted in a reduction in the migration and invasion
abilities of GC cells (Figure 1 C, D). In summary,
our findings indicate that ENTPD1-AS1 acts as an
oncogene in GC, positively correlating with the
proliferation, migration, and invasion abilities of
GC cells.

ENTPD1-AS1 downregulates WIF1 through
m6A modification

Next, we further explored the downstream reg-
ulatory mechanism of ENTPD1-AS1 in GC. Since
m6A modification plays a crucial role in post-tran-
scriptional gene expression regulation, we con-
sidered it while identifying the downstream tar-

get genes of ENTPD1-AS1. Using RNA-seq, we
found 52 upregulated genes after knockdown of
ENTPD1-AS1. Subsequently, the SRAMP database
predicted 6 genes potentially undergoing m6A
modification, and finally, the UALCAN database
was used to screen out 4 genes (WIF1, SORBS,
PHYHIPL, and CAPN13) that were downregulated
in GC (Figure 2 A). It is well known that WNT in-
hibitory factor-1 (WIF1) is closely related to the
WNT signaling pathway and exerts a negative
regulatory effect on this pathway [22]. Therefore,
we chose to focus on WIF1 for further investiga-
tion. Additionally, we presented the results from
the UALCAN database predicting low expression
of WIF1 in STAD (Figure 2 B). To confirm that
ENTPD1-AS1 regulates WIF1 expression through
m6A modification, we conducted meRIP-qPCR
and RT-qPCR (Figure 2 C, D). The results indicat-
ed that interference with ENTPD1-AS1 upregu-
lated the m6A modification level but increased
WIF1 expression. Therefore, we can conclude that
ENTPD1-AS1 downregulates WIF1 expression
through m6A modification regulation.

WIF1 inhibits GC cell proliferation,
migration, and invasion

To determine the role of WIF1 in GC develop-
ment, we overexpressed WIF1 in GC cells and
performed the following experiments. The results
from the CCK-8 assay and colony formation as-
say indicated that overexpression of WIF1 inhib-
ited the proliferation of GC cells (Figure 3 A, B).
Additionally, the results from the wound healing
assay and Transwell assay demonstrated that
overexpression of WIF1 inhibited the migration
and invasion abilities of GC cells (Figure 3 C, D).
Therefore, we conclude that overexpression of
WIF1 inhibits the proliferation, migration, and
invasion of GC cells. In addition, since B-catenin
is a key factor in the WNT signaling pathway, we
also observed the changes in B-catenin expres-
sion under different conditions by Western blot
(Figure 3 E). Based on the experimental results,
we found that knockdown of ENTPD1-AS1 inhib-
ited B-catenin expression, while knockdown of
WIF1 promoted B-catenin expression. Addition-
ally, knockdown of WIF1 reversed the inhibitory
effect of ENTPD1-AS1 knockdown on B-catenin
expression. This suggests that ENTPD1-AS1 pro-
motes B-catenin expression by down-regulating
WIF1.

ENTPD1-AS1 downregulates WIF1 through
FTO

Given the results indicating that ENTPD1-AS1
downregulates WIF1 via m6A modification, we
further explored the regulation of m6A. Based on
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Figure 2. ENTPD1-AS1 downregulates WIF1 through m6A modification. A — WIF1, SORBS2, PHYHIPL, and CAPN13
were screened using RNA-seqg, SRAMP and UALCAN databases. B — The UALCAN database was analyzed for the
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RT-gPCR results, we observed that knockdown of
ENTPD1-AS1 significantly decreased the expres-
sion of FTO only (Figure 4 A). This suggests that
the reduction in m6A modification is mediated
by FTO. Simultaneously, we evaluated the interac-
tion between FTO and WIF1 through the RIP as-
say (Figure 4 B). Subsequently, we simultaneously
knocked down ENTPD1-AS1 and overexpressed
FTO to observe the changes in m6A modification
level and expression level of WIF1 (Figure 4 C, D).
The results indicated that FTO overexpression re-
versed the promoting effect of knockdown of ENT-
PD1-AS1 on the m6A modification level and ex-
pression level of WIF1. In conclusion, ENTPD1-AS1
downregulates WIF1 through promoting FTO-me-
diated reduction in m6A modification level.
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ed by knockdown of ENTPD1-AS1 (Supplementary
Figure S1 C, D). In summary, ENTPD1-AS1 exerts
its pro-oncogenic effects on GC through WIF1.

ENTPD1-AS1 promotes 3-catenin
expression by binding to SRSF1

Since IncRNAs regulate downstream gene
expression by binding to RNA-binding proteins
(RBPs) [23], we hypothesized that ENTPD1-AS1
regulates B-catenin expression by interacting with
an RBP. To test our hypothesis, we first conduct-
ed RNA pulldown coupled with mass spectrome-
try analysis to identify proteins that may interact
with ENTPD1-AS1 (Figure 5 A). Among them, the
RBP SRSF1 drew our attention, as it has been re-
ported to accelerate B-catenin synthesis to acti-
vate the WNT signaling pathway, promoting tum-
origenesis [24]. Subsequently, we confirmed the
binding of ENTPD1-AS1 and SRSF1 through RIP
and IF assays (Figure 5 B, C). Additionally, RT-gP-
CR results showed a positive correlation between
ENTPD1-AS1 and SRSF1 expression, indicating
that knockdown of ENTPD1-AS1 inhibits SRSF1
expression (Figure 5 D). Next, we investigated the
impact of SRSF1 on the WNT pathway and found
that SRSF1 promotes WNT signaling (Figure 5 E).
Furthermore, we examined the effect of SRSF1
on B-catenin and observed that SRSF1 does not
affect B-catenin degradation but enhances its
synthesis through binding (Supplementary Fig-
ure S2 A, B, Figure 5 F). Therefore, based on the
aforementioned experiments, it is evident that
ENTPD1-AS1 promotes B-catenin expression by
binding to SRSF1, thereby activating the WNT sig-
naling pathway.

SRSF1 is highly expressed in GC tissues
and promotes proliferation, migration,
and invasion of GC cells

To investigate whether SRSF1 plays a pro-can-
cer role in GC, we conducted the following ex-
periments. Firstly, we analyzed the expression
of SRSF1 in various cancers using the GEPIA
database (Figure 6 A) and found that SRSF1 is
highly expressed in GC tissues. Subsequently, we
knocked down SRSF1 in GC cells and observed
its effects on cell proliferation, migration, and
invasion. The results from the CCK-8 assay and
colony formation assay showed that knockdown
of SRSF1 led to inhibited proliferation of GC cells
(Figure 6 B, C). The wound healing assay and
Transwell assay also indicated that knockdown
of SRSF1 resulted in suppressed migration and
invasion of GC cells (Figure 6 D, E). Therefore,
SRSF1 enhances the proliferation, migration, and
invasion abilities of GC cells.

Rescue experiments confirmed that
ENTPD1-AS1 promotes proliferation,
migration, and invasion of GC cells
through SRSF1

Finally, we performed a rescue experiment to
verify whether ENTPD1-AS1 promotes GC devel-
opment through SRSF1. The CCK-8 assay and col-
ony formation assay clearly demonstrated that
overexpression of SRSF1 reversed the inhibitory
effect of ENTPD1-AS1 knockdown on the prolif-
eration of GC cells (Supplementary Figure S3 A,
B). The wound healing assay and Transwell assay
showed a similar trend, where overexpression
of SRSF1 reversed the suppression of migration
and invasion caused by ENTPD1-AS1 knockdown
(Supplementary Figure S3 C, D). This confirms that
ENTPD1-AS1 promotes the proliferation, migra-
tion, and invasion of GC cells through SRSF1.

Discussion

Gastric cancer, as a common malignant tumor,
requires urgent exploration of novel molecular
markers for its diagnosis, treatment, and progno-
sis. LncRNAs, as a type of non-coding RNA, influ-
ence the occurrence and development of cancer
through various molecular mechanisms. For ex-
ample, IncRNA PTCSC3 inhibits the proliferation
of oral cancer cells by inducing apoptosis and
autophagy [25], while IncRNA PTTG3P regulates
the development of lung adenocarcinoma (LUAD)
and lung squamous cell carcinoma (LUSC) through
a ceRNA mechanism [26]. Recent studies have in-
vestigated the potential molecular mechanisms of
IncRNAs in GC, primarily focusing on the ceRNA
mechanism. For instance, IncRNA LIFR-AS1 upreg-
ulates MTUS1 by sponging miR-4698 to inhibit
GC progression [27]. Moreover, the IncRNA GIH-
CG promotes GC development by upregulating
TLE1 expression through sponging miR-1281 [28].
Notably, the impact of ENTPD1-AS1 on GC has
been reported to be mediated through the ceRNA
network [14]. However, our study indicated that
ENTPD1-AS1 affects GC progression through m6A
modification and RBP binding.

A previous study showed that TP73-AS1 reg-
ulates the promoter methylation of WIF1 by re-
cruiting the PRC2 complex, thereby downregulat-
ing WIF1 to activate the Wnt/B-catenin signaling
pathway and ultimately promoting the devel-
opment of GC [29]. However, our study revealed
that ENTPD1-AS1 functions as an oncogene in GC,
downregulating WIF1 through low m6A modifica-
tion levels mediated by FTO, leading to enhanced
B-catenin synthesis to promote the malignant
characteristics of GC cells. Furthermore, the pos-
itive regulation of WIF1 expression by m6A modi-

14

Arch Med Sci



ENTPD1-AS1 promotes gastric cancer by activating the WNT signaling pathway through the FTO/WIF1 axis and interaction with SRSF1

fication has been confirmed [30], which is consis-
tent with our research findings.

Many studies have also indicated that SRSF1
is involved in the occurrence and development
of GC. For instance, CCL21 is crucial in GC pro-
gression through the MALAT1/SRSF1/mTOR axis
[31], while OncIncRNA-626 accelerates GC de-
velopment by affecting the p53 signaling path-
way through binding to SRSF1 [32]. Additionally,
SRSF1 has been found to play important roles in
other diseases. For example, the IncRNA HAGLR
activates the WNT signaling pathway by compet-
itively binding to miR-93-5p to enhance SRSFI,
thereby promoting the development of triple-neg-
ative breast cancer [33]. In our study, considering
the interactions between IncRNAs and RBPs, and
the reported impact of RBPs on cancer processes
through the regulation of gene expression [34,
35], we further explored another molecular mech-
anism by which ENTPD1-AS1 modulates the WNT
signaling pathway. Mass spectrometry revealed
that SRSF1 is an RBP of ENTPD1-AS1. Further ex-
periments demonstrated that ENTPD1-AS1 pro-
motes B-catenin expression by recruiting SRSF1,
thereby activating the WNT signaling pathway to
exacerbate GC.

This study has several limitations. First, all ex-
perimental data were derived from in vitro cell
models, lacking validation of the oncogenic role
of ENTPD1-AS1 through animal experiments and
clinical sample data. Future research should es-
tablish corresponding animal models and collect
a substantial number of GC clinical samples to
further confirm its function. Second, although the
interaction between ENTPD1-AS1 and SRSF1 has
been established, the specific molecular mech-
anisms by which SRSF1 regulates B-catenin re-
main to be fully elucidated, and future studies
can employ additional techniques for in-depth
analysis. Furthermore, the clinical translation of
ENTPD1-AS1 as a therapeutic target still faces
challenges that require further exploration and
breakthroughs. Despite these limitations, this
study provides an important theoretical basis
for developing GC treatment strategies targeting
ENTPD1-AS1, and the findings warrant further
validation and expansion in a more comprehen-
sive experimental framework to facilitate the clin-
ical translation of these results.

In conclusion, this study confirms the promo-
tive effect of ENTPD1-AS1 on GC. Mechanistical-
ly, ENTPD1-AS1 exacerbates GC through the FTO/
WIF1 axis and binding with SRSF1 to activate the
WNT signaling pathway. This suggests that ENT-
PD1-AS1 could serve as a potential biomarker and
therapeutic target for GC, increasing the possibili-
ty of cure for GC patients.
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