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Neuronal pentraxin Il (NPTX2) hypermethylation promotes cell proliferation but
inhibits cell cycle arrest and apoptosis in gastric cancer cells by suppressing the
p53 signaling pathway

RESEARCH PAPER

Guofeng Xu?, Linfeng Fan®, Shufeng Zhao®, and Canhui OuYang?

2Department of Gastroenterology, First Affiliated Hospital of Gannan Medical University, Ganzhou City, Jiangxi Province, China; PDepartment
of Gastrointestinal Surgery, First Affiliated Hospital of Gannan Medical University, Ganzhou City, Jiangxi Province, China

ABSTRACT

Gastric cancer is a considerable health burden worldwide. DNA methylation, a major epigenetic
phenomenon, is closely related to the pathogenesis of cancer. Neuronal pentraxin Il (NPTX2) has
been found to be hypermethylated in several cancers such as glioblastoma and pancreatic cancer.
However, the roles of NPTX2 in gastric cancer have not been reported. To explore this issue,
NPTX2 expression in gastric cancer cells was assessed by western blot and quantitative real-time
polymerase chain reaction (QRT-PCR). The methylation analysis of NPTX2 was performed by qRT-
PCR as well as methylation-specific PCR (MS-PCR). The effects of NPTX2 on gastric cancer cell
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proliferation, apoptosis and cell cycle were detected by colony formation, CCK-8 and flow
cytometry assays, respectively. The interaction of NPTX2 with the p53 signaling pathway was
evaluated by western blot. Our study found the down-regulated expression of NPTX2 in gastric
cancer cells compared with human gastric mucosal cells. In addition, the hypermethylation of
NPTX2 was observed in gastric cancer cells, which was correlated with the low expression of
NPTX2. Moreover, NPTX2 inhibited gastric cancer cell proliferation, inhibited apoptosis and
induced cell cycle arrest. Furthermore, NPTX2 enhanced the protein expression of p53, p21 and
PTEN to activate the p53 signaling pathway. Therefore, NPTX2 hypermethylation caused the
downregulation of NPTX2 expression, which could promote cell proliferation, inhibit apoptosis
and cause cell cycle arrest in gastric cancer cells by suppressing the p53 signaling pathway.
Therefore, NPTX2 may be crucial for the progression of gastric cancer.
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death, with over 1 million new cases and 783,000
deaths in 2018 globally [1]. The incidence of gas-
tric cancer has declined in recent decades due to
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Gastric cancer is the fifth most commonly diag-
nosed cancer and the third leading cause of cancer
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an increase in fruit and vegetable intake and
a decrease in salt intake, Helicobacter pylori infec-
tion, and tobacco smoking [2,3]. However, gastric
cancer remains to be a considerable health burden
worldwide [4]. The majority of gastric cancer
patients are diagnosed with metastatic or locally
advanced disease, with median survival time no
more than 1 year [5]. Thus, it is imperative to
further investigate the underlying pathogenesis of
gastric cancer, which will contribute to improving
the patient outcome.

Epigenetics, mainly including DNA methy-
lation, histone modification and chromatin
remodeling, does not affect the DNA
sequence but mediates gene expression and
activity [6,7]. Epigenetics has been widely
studied in many biological researches such
as genomic imprinting, cloning and trans-
genic technologies, viral latency and cancer
biology [8]. DNA methylation is the most
common epigenetic process and consequently
has received more and more attention [9]. It
predominantly occurs at CpG islands through
adding methyl groups to DNA molecules,
thereby repressing gene transcription [10].
Accumulating evidence shows that aberrant
DNA methylation is closely associated with

cancer development [11]. Gastric cancer-
related gene methylation has also been
reported [12]. For instance, E-cadherin

methylation suppresses its protein expression
and thus facilitates tumorigenesis processes of
gastric cancer [13]. Methylation of BNIP3,
a key pro-apoptotic factor, inhibits BNIP3
expression and prevents cell apoptosis,
thereby leading to lower chemosensitivity of
patients with gastric cancer [14]. FOXF2
methylation is related to poor survival in gas-
tric cancer patients [15]. Hence, the study of
DNA methylation in gastric cancer can pro-
vide promising biomarkers for the disease
diagnosis, prognosis and treatment [16].
However, the related research has not been
fully illustrated.

Neuronal pentraxin II (NPTX2) encodes
a member of the neuronal pentraxin, synaptic
protein family [17]. NPTX2 is associated with
excitatory synapse formation, host immunity
and acute inflammation [18]. NPTX2 plays

key roles in depression, anxiety and
Alzheimer’s disease [19-21]. The effects of
NPTX2 on cancers have also been fully stu-
died. NPTX2 can regulate cellular metastasis
and proliferation, thereby affecting the devel-
opment of colorectal carcinoma, neuroblas-
toma and clear cell renal cell carcinoma
[22-24]. Additionally, NPTX2 hypermethyla-
tion functions as a valuable target for the
prognosis, diagnosis and treatment of pan-
creatic cancer [25-27]. NPTX2 hypermethyla-
tion has also been found in glioblastoma [28].
However, whether NPTX2 is involved in the
progression of gastric cancer and the under-
lying molecular mechanism remains unclear.

Therefore, we studied the expression and
methylation of NPTX2 in gastric cancer and
the roles of NPTX2 in the cell cycle, apoptosis
and proliferation. To further investigate the
possible molecular mechanism, we deter-
mined the interaction of NPTX2 with the
p53 signaling pathway in gastric cancer cells.

Materials and methods
Cell culture

Gastric cancer cell lines (HGC-27, AGS, NCI-
N87 and SNU-1) were purchased from the
National Collection of Authenticated Cell
Cultures (Shanghai, China). Human gastric
mucosal cells (GES-1) were purchased from
Procell Life Science & Technology Co., Ltd.
(Wuhan, China). All cell lines were incubated
in a complete culture medium, including
RPMI 1640 medium (Gibco), 1% penicillin
and streptomycin and 10% FBS (fetal bovine
serum, Gibco), and maintained in
a humidified incubator with 5% CO, at 37°C.

Cell treatment

Human gastric mucosal cells (GES-1) and
gastric cancer cell lines (HGC-27, AGS, NCI-
N87 and SNU-1) were incubated in
a complete cultural medium and treated with
DNA methyltransferase inhibitor, 5-Aza-20-
deoxycytidine (5Aza-Dc, Sigma) and histone
deacetylase inhibitor, trichostatin A (TSA,



Sigma), either alone or in combination. As
previously described [29], gastric cancer cells
were continuously exposed to 1 uM 5Aza-Dc
for 4 days or to 1 uM TSA for 24 hours. In
the control group, cells were treated with PBS
alone. In 5Aza-Dc+TSA group, cells were
exposed to 1 puM 5Aza-Dc for 3 days and
then treated with 0.5 uM TSA for additional
24 hours.

Cell transfection

NPTX2 expression plasmid (NPTX2) and control
plasmid (control) were obtained from HANBIO
(Shanghai, China). shRNA NPTX2 (shNPTX2)
and control shRNA (shNC) were purchased from
Sigma-Aldrich. These vectors were, respectively,
transfected into GES-1, HGC-27 and NCI-N87
cells using Lipofectamine™ 3000 Reagent
(Invitrogen) for 48 hours.

Quantitative real-time polymerase chain reaction
(QRT-PCR)

Total RNA from gastric cancer cells was iso-
lated using TRIzol reagent (Invitrogen) based
on the manufacturer’s protocol and was
reverse transcribed into cDNA (complemen-
tary DNA) using a PrimeScript™ RT Master
Mix kit (Takara, Dalian, China). qRT-PCR
was carried out using a TB Green® Premix
Ex Taq™ RT-PCR Kit (Takara) and
a  StepOne  Plus  machine  (Applied
Biosystems). PCR cycling conditions were
listed as the following: 95°C for 5 min, 35
cycles of 95°C for 20 s, 60°C for 20 s, 72°C
for 20 s, and a final extension of 4 min at 72°
C. P-actin was used as the internal control.
NPTX2 relative mRNA expression was calcu-
lated using the 27**“T method with the nor-
malization to P-actin expression. The
sequences of primers are as follows: NPTX2
forward: 5'-CCT CCC ACT CCG CAC AAA
C-3’, reverse: 5'-CAC CGC ATA GGA GAA
GGG G-3'; P-actin forward: 5-AGC CTC
GCC TTT GCC GA-3/, reverse: 5'-CTG GTG
CCT GGG GCG-3".
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Methylation-specific PCR (MS-PCR)

MS-PCR was performed to assess the methylated
and unmethylated levels of the promoters of
NPTX2. DNA from gastric cancer cells was
extracted using DNAzol™ Reagent kit (Thermo
Fisher Scientific) following the manufacturer’s
protocol. The extracted DNA was treated with
bisulfite using an EZ DNA Methylation-Gold Kit
(Zymo Research). The bisulfite-modified DNA
was amplified with primers specific for unmethy-
lated or methylated DNA. Primer sequence was
taken as described previously [25]: the unmethy-
lated NPTX2 promoter primer forward: 5'-
AAGAAAGGGTGTGTGGATTTG-3', reverse: 5'-
CCACACTATCATCTCAAAAATC-3'; the methy-
lated NPTX2 promoter primer forward: 5'-
GAAAGGGCGCGCGGATTC-3', reverse: 5'-
CGCTATCGTCTCGAAAATCG-3". The condi-
tions of PCR are as follows: 95°C for 5 min; 40
cycles of 95°C for 20 s; 60°C for 20 s; 72°C for 30 s;
and a final extension of 5 min at 72°C. The pro-
ducts of MS-PCR (8 pL) were performed using
horizontal gel electrophoresis on 3% agarose gels.
The samples were visualized under UV transillu-
mination by a SYBR Gold Nucleic Acid Gel Stain
kit (Thermo Fisher Scientific) staining.

Western blot

Gastric cell lysates were extracted using RIPA
buffer containing 1% protease inhibitors and
phosphatase inhibitors. Bicinchoninic acid
method was used to detect the concentration
of protein in cell lysates. Proteins (20 pg)
were separated equally by 10% sodium dode-
cyl sulfate/polyacrylamide gel electrophoresis
and then transferred to polyvinylidene
difluoride membranes. The membranes, after
blocking using 5% nonfat milk, were incu-
bated with primary antibodies against
NPTX2 (ab277523, dilution 1/1000), p53
(ab32389, dilution 1/1000), p21 (ab109199,
dilution 1/1000), PTEN (ab267787, dilution
1/1000) and p-actin (ab8227, dilution 1/
2000) at 4°C for overnight, washed with
TBST with 0.1% Tween-20 and then cultured
with horseradish peroxidase-conjugated sec-
ondary antibodies (Goat Anti-Rabbit IgG
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H&L, dilution 1/2000, ab205718) for 1 hour
at room temperature. The above antibodies
were obtained from Abcam. (-actin was
applied to be a loading control. Protein
bands were visualized by Pierce™ enhanced
chemiluminescent substrate (Thermo Fisher
Scientific). The semi-quantification of protein
bands was analyzed wusing the Image]
software.

Cell counting kit-8 (CCK8) assay

After transfection for 48 h, GES-1, HGC-27 and
NCI-N87 cells were collected and inoculated in 96-
well plates at the density of 1 x 10* cells/well. The
cells were incubated in a complete culture medium
for 24, 48 and 72 hours. Meanwhile, CCK-8
reagent was added to the gastric cancer cells at
each time point. The mixture was then incubated
for additional 4 hours and the absorbance value at
450 nm was obtained using a microplate reader
(ELx808™, BioTek).

Colony formation assay

Forty-eight hours post transfection, GES-1, NCI-
N87 and HGC-27 cells were harvested and resus-
pended in a fresh, complete medium at 200 cells/
mL. The cell suspension (1 mL) was added to 24-
well plates and incubated at 37°C for 7 days. The
medium was changed every 3 days. After removing
the culture medium, the cells were fixed at room
temperature with 70% ethanol for 10 min, then
stained at room temperature with 0.5% crystal
violet solution for 10 min, and viewed by a bright-
field microscopy. A colony with more than 50 cells
is considered to be defined.

Flow cytometry

For apoptosis detection, transfected gastric cancer
cells (NCI-N87 and HGC-27) were harvested and
washed with PBS and then resuspended in 100 pL
of 1x binding buffer solution (cell concentration:
1 x 10° cells/mL). Annexin V-FITC (5 uL) and
propidium iodide (PI, 5 uL) were added to 100 pL
of cell suspension for 15 min at room temperature
in the dark. After 1x binding buffer (400 pL) was

added to each tube, the sample was gently mixed
and tested by flow cytometry.

For cell cycle detection, the transfected cells
were collected and washed with PBS. Cold 70%
ethanol was added dropwise to the cells. After
being fixed by 70% ethanol at 4°C for 30 min,
the cells were centrifuged for 6 min at 300 x g,
washed twice with PBS and resuspended in PI
staining solution (1 mL) for 30 min incubation at
room temperature. PI staining solution contains
50 pg/mL PI, 100 pg/mL DNase-free RNase
A (Sigma) in PBS and 0.1% (v/v) Triton X-100
(Sigma). After incubation, flow cytometry was uti-
lized to measure the cell cycle.

Statistical analysis

All data from at least three repeated independent
trials were presented as mean + SD (standard devia-
tion) and assessed using GraphPad Prism 7 software.
The difference in variables between groups was ana-
lyzed by Student’s t-test or one-way ANOVA fol-
lowed by Bonferroni’s multiple comparisons test.
Statistical significance was considered as p < 0.05.

Results

To investigate the roles of NPTX2 in gastric can-
cer, we detected the expression and methylation of
NPTX2 and explored the relationship between
expression and methylation of NPTX2 in gastric
cancer cells. Moreover, we determined the effects
of NPTX2 on the proliferation, apoptosis and cell
cycle of gastric cancer cells. Furthermore, we mea-
sured the relationship between NPTX2 and the
p53 signaling pathway to study the mechanism of
NPTX2 in gastric cancer cells.

Expression of NPTX2 in gastric cancer cells

The expression level of NPTX2 in gastric can-
cer cells was examined by qRT-PCR and wes-
tern blot. As shown in Figure 1(a), NPTX2
mRNA expression was significantly down-
regulated in gastric cancer cell lines (NCI-
N87, HGC-27, AGS and SNU-1) in compar-
ison with human gastric mucosal cells (GES-
1). In addition, compared with GES-1 cells,
NPTX2 protein level was decreased in gastric
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Figure 1. Expression of NPTX2 in gastric cancer cells. (@) The mRNA expression of NPTX2 was determined by qRT-PCR in gastric
cancer cell lines (NCI-N87, HGC-27, AGS and SNU-1) and normal human gastric mucosal cells (GES-1). (b) The protein expression of
NPTX2 was measured by western blot. **p < 0.01 versus GES-1 cells.

cancer cells as confirmed by western blot
(Figure 1(b)). Thus, NPTX2 expression was
down-regulated in gastric cancer cells.

Methylation analysis of NPTX2 in gastric cancer
cells

MS-PCR was applied to measure NPTX2 pro-
moter methylation in gastric cancer cells. The
analysis of MS-PCR indicated that the pro-
moter of NPTX2 was highly hypermethylated
in all four gastric cancer cell lines compared
with human gastric mucosal cells (GES-1)
(Figure 2(a)). To further study the relation-
ship between NPTX2 methylation and NPTX2
expression, we examined the expression of
NPTX2 in GES-1 cells and gastric cancer
cells treated with or without demethylation.
As shown in Figure 2(b), the demethylation
of NPTX2 induced by DNA methyltransferase
inhibitor 5Aza-Dc obviously up-regulated
NPTX2 expression in GES-1 cells and four
gastric cancer cell lines compared with the
control group. In addition, histone deacety-
lase inhibitor TSA acted synergistically with
5Aza-Dc to enhance the expression of
NPTX2. Collectively, the demethylation of
NPTX2 was associated with the high expres-
sion of NPTX2. Furthermore, Cancer Cell
Line Encyclopedia database was applied to
further validate the relationship between

methylation and mRNA expression of
NPTX2, and the results showed that NPTX2
methylation was negatively correlated with
NPTX2 expression (Figure 2(c)).

Effect of NPTX2 on the proliferation of gastric
cancer cells

To assess the effect of NPTX2 on gastric can-
cer cell proliferation, CCK8 and colony for-
mation assays were performed in the
transfected cells. As shown in Figure 3(a),
the protein expression of NPTX2 in GES-1,
NCI-N87 and HGC-27 cells was obviously up-
regulated by NPTX2 plasmid compared with
the control, and shNPTX2 considerably
down-regulated the protein expression of
NPTX2 compared with shNC. CCK8 assay
revealed that the overexpression of NPTX2
suppressed the proliferation of GES-1, NCI-
N87 and HGC-27 cells compared with the
control, while shNPTX2 promoted the cell
proliferation comparison with shNC (Figure
3(b)). Colony formation assay suggested that
the number of colonies in the NPTX2 over-
expression group was lower than that in the
control group and yet shNPTX2 induced
a greater number of colony formation in
comparison to  shNC  (Figure  3(c)).
Therefore, NPTX2 suppressed cell prolifera-
tion in gastric cancer.
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cells (GES-1) and gastric cancer cells (NCI-N87, HGC-27, AGS and SNU-1) was assessed by MS-PCR. (b) After GES-1 and gastric cancer
cells were treated with 5Aza-Dc and TSA, either alone or in combination, the mRNA expression of NPTX2 was detected by gRT-
PCR.(c)NPTX2 methylation was negatively correlated with NPTX2 expression *p < 0.05, **p < 0.01 versus control or 5Aza-Dc.
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Figure 3. Effect of NPTX2 on the proliferation of gastric cancer cells. (a) After human gastric mucosal cells (GES-1) and gastric cancer
cells (NCI-N87 and HGC-27) were, respectively, transfected with NPTX2 plasmid (NPTX2), control plasmid (control), shRNA NPTX2
(shNPTX2) and control shRNA (shNC), the protein expression of NPTX2 was examined by western blot. (b) The cell viability of the
transfected cells was determined by CCK-8 assay. (c) The proliferation of the transfected cells was measured by colony formation

assay. *p < 0.05, **p < 0.01 versus control or shNC.

Effect of NPTX2 on gastric cancer cell apoptosis

The effect of NPTX2 on cell apoptosis in
gastric cancer cells was studied using
Annexin V-FITC/PI staining kit and analyzed
by flow cytometry. As shown in Figure 4,
NPTX2 overexpression plasmid promoted
apoptosis in NCI-N87 and HGC-27 cells in
comparison to the control plasmid.
Nevertheless, shNPTX2 inhibited apoptosis
as compared to shNC. Hence, NPTX2
induced gastric cancer cell apoptosis.

Effect of NPTX2 on cell cycle in gastric cancer
cells

The effect of NPTX2 on cell cycle in gastric
cancer cells was measured by flow cytometry.

Compared with the control, NPTX2 overex-
pression plasmid increased G1l-phase cells in
NCI-N87 and in HGC-27 cells and decreased
S-phase cells (Figure 5). In addition,
shNPTX2 decreased the percentage of NCI-
N87 and HGC-27 cells in the Gl-phase,
while increased cells in the S-phase as com-
pared to shNC (Figure 5). Thus, NPTX2 in
gastric cancer cells induced cell cycle arrest.

Effect of NPTX2 on the p53 signaling pathway in
gastric cancer cells

To further investigate the molecular mechan-
ism of NPTX2 in gastric cancer cells, the
interaction between NPTX2 and p53 signaling
pathway was assessed using western blot.
Compared with the control, the expressions
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Figure 4. Effect of NPTX2 on gastric cancer cell apoptosis. After gastric cancer cells (NCI-N87 and HGC-27) were, respectively,
transfected with NPTX2 plasmid (NPTX2), control plasmid (control), sShARNA NPTX2 (shNPTX2) and control shRNA (shNC), the apoptosis
of gastric cancer cells was determined by flow cytometry using Annexin V-FITC/PI staining. **p < 0.01 versus control or shNC.

of key proteins (p53, p21 and PTEN) in the
p53 signaling pathway were up-regulated by
NPTX2 overexpression plasmid (Figure 6).
Additionally, shNPTX2 considerably down-
regulated the protein expression of PTEN,
p53 and p21 in NCI-N87 and HGC-27 cells
compared with shNC (Figure 6). Hence,
NPTX2 could activate the p53 signaling path-
way, and the related pathway mechanism dia-
gram is shown in Figure 7.

Discussion

Our study indicated that the expression of
NPTX2 was down-regulated in gastric cancer
cells compared with human gastric mucosal
cells. The hypermethylation of NPTX2 pro-
moter was observed in gastric cancer cells,
and its methylation was negatively correlated
with NPTX2 expression. In addition, down-
regulated expression of NPTX2 caused by
hypermethylation had the promoting roles in
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Figure 5. Effect of NPTX2 on cell cycle in gastric cancer cells. After gastric cancer cells (NCI-N87 and HGC-27) were, respectively,
transfected with NPTX2 plasmid (NPTX2), control plasmid (control), shRNA NPTX2 (shNPTX2) and control shRNA (shNC), the gastric
cancer cell cycle was detected by flow cytometry. *p < 0.05, **p < 0.01 versus control or shNC.

gastric cancer cells through activating the p53
signaling pathway.

Despite a decline in gastric cancer incidence and
the advances in therapeutic methods, patients with
gastric cancer still have poor outcome [2,4]. DNA
methylation, as an important epigenetic factor, is
crucial for genomic imprinting, gene expression
and genomic stability [8]. Aberrant DNA methyla-
tion is closely related to the progression of cancers
[11,12]. Thus, the study of DNA methylation in
gastric cancer can provide new insight for improv-
ing the prognosis of the patients. NPTX2 methyla-
tion has been observed in several cancers such as
pancreatic cancer and glioblastoma [25-28].
However, the roles of NPTX2 in gastric cancers

have not been reported. Thus, we detected the
expression of NPTX2 and found its lower expres-
sion in gastric cancer cells in comparison with
human gastric mucosal cells. Additionally, our
work revealed that NPTX2 suppressed cell prolif-
eration but induced apoptosis and cell cycle arrest
in gastric cancer cells. Xu et al. suggest that
NPTX2 is overexpressed in colorectal cancer and
interacts with FZD6 to promote cellular metastasis
and proliferation in colorectal cancer [22].
However, Zhang et al. show that NPTX2 can func-
tion as a tumor suppressor because it suppresses
the invasion and proliferation of pancreatic cancer
cells [27]. Collectively, it can be inferred that
NPTX2 may have oncogenic or tumor suppressive
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Figure 6. Effect of NPTX2 on the p53 signaling pathway in gastric cancer cells. After gastric cancer cells (NCI-N87 and HGC-27) were,
respectively, transfected with NPTX2 plasmid (NPTX2), control plasmid (control), shRNA NPTX2 (shNPTX2) and control shRNA (shNC),
the expression of key proteins (PTEN, p53 and p21) in the p53 signaling pathway was measured by western blot. **p < 0.01 versus

control or shNC.

functions in different cancers. The contradictory
effects of NPTX2 may be associated with the can-
cer cell heterogeneity as well as the complexity of
biological processes. Therefore, NPTX2 may be
explored as a potential target for gastric cancer
therapy.

The p53 signaling pathway responds to
extrinsic and intrinsic stresses which can
affect the fidelity of DNA replication and
cell division [30]. The tumor suppressor p53,
a transcription factor, can regulate the target
gene expression, which is critical for cell
senescence, apoptosis, growth inhibition and
cell cycle arrest [31,32]. p21, as a key target
gene of p53, has been proven to control cell
cycle arrest in responding to DNA damage
[33]. PTEN is considered as a major compo-
nent of the p53 response upon DNA damage

[34]. P53 can increase the expression of
PTEN, and PTEN prevents the p53 degrada-
tion pathway through antagonizing AKT
active [35]. Our study demonstrated that the
upregulated expression of NPTX2 enhanced
the protein expression of p53, p21 and
PTEN and thus activated the p53 signaling
pathway, and consequently induced cell cycle
arrest, apoptosis and proliferation inhibition.
In addition, knockdown of NPTX2 suppressed
the activity of the p53 signaling pathway,
thereby promoting cellular proliferation and
inhibiting apoptosis and cell cycle arrest.
Moreover, the hypermethylation of NPTX2
promoter in gastric cancer cells was observed,
and its hypermethylation caused the low
expression of NPTX2 in gastric cancer cells.
Therefore, the downregulated expression of
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Figure 7. The mechanism diagram of NPTX2 acting on the p53 signaling pathway in gastric cancer cells.

NPTX2 caused by hypermethylation could Conclusion
regulate the biological processes of gastric
cancer cells by regulating the p53 signaling
pathway.

NPTX2 hypermethylation promoted cell prolifera-
tion but inhibited apoptosis and cell cycle arrest in
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gastric cancer cells by suppressing the p53 signal-
ing pathway. Thus, NPTX2 may be critical for the
development of gastric cancer. These findings are
useful for understanding the underlying pathogen-
esis of gastric cancer and provide a potential mar-
ker for the therapy of gastric cancer.

Highlight

1. Expression of NPTX2 in gastric cancer cells.
2. Methylation analysis of NPTX2 in gastric cancer cells.
3. Effect of NPTX2 on the proliferation of gastric cancer
cells.
4. Effect of NPTX2 on gastric cancer cell apoptosis.
5. Effect of NPTX2 on cell cycle in gastric cancer cells.
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