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miR-25-3p inhibition impairs tumorigenesis and invasion in gastric cancer cells
in vitro and in vivo
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ABSTRACT
Deregulated expression of microRNAs (miRNAs) plays a role in the pathogenesis and progression
of gastric cancer (GC). Among upregulated miRNAs, miR-25-3p has oncogenic potential and
therefore represents an attractive target for the treatment of GC. Here, we investigated the role
of miR-25-3p on GC cells in vitro and in vivo. We found that miR-25-3p overexpression significantly
promoted growth and invasion of gastric cancer cells in vitro. Conversely, targeting miR-25-3p
triggered significant inhibition of growth, invasion and migration in GC cells in vitro. In vivo
delivery of miR-25-3p inhibitors induced significant anti-tumor activity in SCID mice bearing
human GC xenografts. Our findings showed the evidence that in vivo antagonism of miR-25-3p
impaired tumorigenesis, providing the rationale for clinical development of miR-25-3p inhibitors
in GC.
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Introduction

Gastric carcinoma (GC) is the third leading causes
of cancer-related deaths in the world [1]. It is
known that high recurrence rate and rapid tumor
growth have become the major disturbance to
improve the survival of GC. Though, the treatment
strategies of GC, such as surgical resection and
chemotherapy, are effective way to increase ther-
apeutic outcome, GC patients still have high risk
and mortality [2]. Mounting evidence shows that
many oncogenes or tumor suppressor gene are
associated with GC development and progression.

miRNAs are a class of small, endogenous, non-
coding RNAs that negatively regulate the expres-
sion of a wide variety of genes by binding to
complementary sequences in the 3′-untranslated
regions (UTRs) of target mRNAs [3,4]. A large
number of studies have shown that miRNA altera-
tion or dysfunction is involved in cancer develop-
ment and progression by regulating cancer cell
proliferation, differentiation, apoptosis, angiogen-
esis, metastasis, and metabolism [5]. Dysregulated
miRNAs are involved in gastric cancer carcinogen-
esis and progression and function as oncogenes or

tumor suppressors, as well as useful biomarkers in
the diagnosis and prognosis of GC.

The miR-106b-25 cluster is highly conserved in
vertebrates and consists of three members includ-
ing miR-106b, miR-93 and miR-25. MiR-106b and
miR-93 share the same seed sequences; however,
miR-25 has only a similar seed sequence resulting
in different predicted target mRNAs [6]. The
mature miR-25 (miR-25-3p, accession numbe:
MIMAT0000652) was used in the study. The
mature miR-25 (miR-25-3p) consists of 22 nucleo-
tides (CAUU GCAC UUGU CUCG GUCU GA)
(www.miRbase.org) and has 1163 predicted target
mRNA transcripts with conserved sites
(TargetScanHuman version 7.1). Mature miR-25
belongs to the evolutionary broadly conserved
miR- 25-3p/32-5p/92-3p/363-3p/367-3p seed
family and has the same predicted mRNA targets
as the other miRNA members of this seed family
(TargetScanHuman version 7.1). MiR-25 is a well-
described oncogenic miRNA playing a crucial role
in the development of many tumor types including
brain tumors, lung, breast, ovarian, prostate, thyr-
oid, esophageal, colorectal, hepatocellular cancers
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[7].We have found that serum miR-25 level was
significantly up-regulated in patients with GC, and
high serum miR-25 level was significantly asso-
ciated with depth of invasion, lymph node metas-
tasis and stage of disease [8]. Li et al. showed
overexpression of miR-25 in plasma and tissue
samples of GC patients which promoted gastric
cancer migration, invasion and proliferation by
directly targeting the tumor suppressor TOB1
and correlated with poor survival [9]. Chen et al.
has reported that miR-25 promoted TNBC cell
proliferation in vitro and tumor growth in xeno-
graft model, while suppression of miR-25 induced
cell apoptosis [10]. However, as the isoform of
mature miR-25, the biological role and underlying
mechanisms of miR-25-3p in GC have not been
well elucidated.

In this report, we first demonstrated the role of
miR-25-3p overexpression on growth and invasion
of GC cells in vitro. Then we demonstrated study
the role of miR-25-3p inhibition on growth and
invasion in vitro, and tumorigenesis and lung
metastasis in GC cells in vivo, providing the frame-
work for its clinical development.

Materials and methods

Cell culture

Human GC cell lines, BGC-823, MKN-28, SGC-
7901, MGC-803 and one human gastric epithelial
cell line GES-1were used in this study. All cell lines
were obtained from Institute of Biochemistry and
Cell Biology at the Chinese Academy of Sciences
(Shanghai, China) and authenticated by the manu-
facturer. No additional authentication was per-
formed by the authors for any of the cell lines. The
cell lines were used between passages 2 and 10. The
cell lines were grown in F-12 k (ATCC) supplemen-
ted with 10% fetal bovine serum and 1% penicillin-
streptomycin at 37°C with humidified 5% CO2.

miR-25-3p overexpression or knockdown in vitro

Synthetic RNA molecules, including pre-miR-25-3p,
miR-25-3p inhibitor (anti-miR-25-3p) and negative
control RNA (miR-NC and anti-miR-NC) were pur-
chased from GeneChem (Shanghai, China) and used
for the overexpression and knockdown of miR-25-3p.

miR-25-3p overexpression was achieved by transfect-
ing cells with pre-miR-25-3p (a synthetic RNA oligo-
nucleotide duplex mimicking miR-25-3p precursor),
whereas miR-25-3p knockdown was achieved by
transfecting cells with anti-miR-25-3p (a chemically
modified single-stranded antisense oligonucleotide
designed to specifically target against mature miR-
25-3p). miR-NC and anti-miR-NC served as negative
control. The sequences of synthetic pre-miR-25-3p
was 5ʹ-CAUUGCACUUGUCUCGGUCUGA-3ʹ and
5ʹ-AGACCGAGACAAGUGCAAUGUU-3ʹ; The
sequences of synthetic pre-miR-NC was 5ʹ-UUC
UCCGAACGUGUCACGUTT-3ʹ and 5ʹ- ACGUGA
CACGUUCGGAGAATT -3ʹ; The sequences of syn-
thetic anti-miR-25-3p was 5ʹ- UCAGACCGAGACA
AGUGCAAUG -3ʹ; Anti-miR-NC was 5ʹ-CAG
UACUUUUGUGUAGUACAA -3ʹ. After tsransfec-
tion for 24 h, cells were harvested and analyzed at the
indicated times.

Analysis of miR-25-3p expression using TaqMan
reverse transcription PCR

Expression of miR-25-3p was analyzed using the
TaqMan® MicroRNA Assays (Applied Biosystems).
Expression of U6 (Applied Biosystems) was used
as an endogenous control. miR-25-3p expression
was measured relative to U6 (internal control) and
quantified by the relative Ct method (2ΔΔCt). All
the results are from 3 independent experiments
done in duplicate. The TaqMan qPCR was carried
out using LightCycler® 480 System (Roche) with
the TaqMan universal PCR master mix (Applied
Biosystems). All results from 3 independent
experiments were performed in duplicate are pre-
sented as mean ± SEM (n = 3).

In vitro invasion and migration assays

The invasion assay was performed with Matrigel
(BD Biosciences, Sparks, MD, USA) coated on the
upper surface of the transwell chamber (Corning,
Lowell, MA, USA) [11]. The GC cells were seeded
at 2.5 × 104/well and transfected into pre-miR-25-
3p, anti-miR-25-3p, miR-NC or anti-miR-NC for
24 h. Then, 500 μl complete endothelial cell
growth medium (EGM-2 with growth factors)
was placed in the lower wells serving as a source
of chemoattractants. The cells were incubated for

82 L. NING ET AL.



36 h at 37°C. Cells migrated to the lower surface of
the filter were fixed with 70% methanol and
stained with 0.5% crystal violet solution. The num-
ber of migrated cells was determined by counting
stained cells and the average cell number per field
for each well was calculated. The counting was
blinded by three individuals, including one who
was blinded to the results. For each experiment,
three to five replicate wells were used and the
representative images were taken from five ran-
domly selected fields of each well.

In vitro wound-closure assay

A wound healing assay was utilized to evaluate tumor
cell migration as previously described [12]. Briefly, the
pre- miR-25-3p, anti-miR-25-3p, anti-miR-NC and
miR-NC transfected GC cells was added to each well
of a 6-well plate. When the cells reached close to 90%
confluence, the cell monolayer was scraped in the
center with a sterile plastic tip to generate a gap in
the cell monolayer and then washed gently twice with
media. Pictures of the plates were taken. At various
time points, cell migration to the gaps in the center of
each plate was monitored by taking photographic
images of the plates, which were taken under an
inverted microscope, and the data were analyzed at
each time point based on sextuplet assays. Each
experiment was repeated three times.

Apoptosis assay

GC cells (5 × 105 cells/ml) were transfected with
pre-miR-25-3p or anti-miR-25-3p or anti-miR-NC
for 72 h. Subsequently, cells were pelleted by cen-
trifugation and incubated with Annexin V-FITC
(Life Technologies, Shanghai, China) and 7-AAD
(Becton Dickinson, Guangzhou, China). Cell sus-
pensions were analyzed with an Attune Acoustic
Focusing Flow Cytometer (Applied Biosystems).
Cell death by apoptosis was scored by quantifying
the population of Annexin V-FITC-positive cells
using the FlowJo version 10 software.

Cell proliferation assay

Proliferation of GC cells was determined by the col-
orimetric CellTiter 96 AQueous One Solution cell
proliferation assay (Promega, Madison, WI, USA).

Briefly, GC cells were cultured in RPMI 1640 supple-
mented with 10% fetal bovine serum (FBS), and
200 U/ml IL-2. The cells were harvested in their
logarithmic phase (Cell passage 5 after thawing; Cell
viability: ≥95%) and washed two times with the initial
volume of Hanks’ balanced salt solution (HBSS) (by
centrifugation at 1000 rpm, 5 min) and incubated for
4 h in assay medium (RPMI 1640 supplement with
10% FBS without IL-2) at 37°C, 5% CO2. During this
period, a 96-well tissue culture plate was set up.
A suspension of GC cells was adjusted to
a concentration of 1 × 105 cells/ml in media supple-
ment with 10% FBS and added to the wells of a 96-
well plate. Cells were grown overnight and transfected
with pre-miR-25-3p and anti-miR-25-3p, anti-miR-
NC and miR-NC. After the 24–72 h transfection
period, CellTiter96® Aqueous One Solution was
added (20 µl/well) and incubated for another 4 h at
37°C and 5% CO2 then 25 µl/well of 10% SDS was
added. The plate was then read at 490nm. The back-
ground readings in the wells with medium were sub-
tracted from the sample well read outs.

Colony formation assay

pre- miR-25-3p, anti-miR-25-3p, anti-miR-NC
and miR-NC transfected GC cells were plated at
low density (2,500 cells per 10-cm plate), grown
for 7–10 days. Then, the cells were washed with
phosphate-buffered saline (PBS), fixed with 4%
paraformaldehyde for 20 min and stained with
a 0.5% crystal violet solution for another 20 min
as described in ref [13]. The colonies were counted
and imaged under a microscope. The experiments
were replicated at least three times.

In vivo tumor formation and metastasis assays
Animal experiments were performed in compliance
with the guidelines for the Welfare of Experimental
Animals in the affiliated hospital of Qingdao
University. For in vivo tumorigenicity assay, briefly,
1 × 107 cells were subcutaneously into the right flank
of each nude mouse, of 4- to 5-week old female
BALB/c mice (Institute of Zoology, Chinese
Academy of Sciences) (5 mice per group). Tumor
volume was measured every 3 days over a 4-week
period (formula: tumor volume (mm3) = length ×
width2 × 0.5). When the volume of xenograft tumor
is approximately 100 mm3, the tumor was injected
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with naked anti-miR-NC or anti-miR-25-3p (30 ng,
local injection) in combination with Invivofectamine
2.0 Reagent (Life Technologies) every 3 days following
the manufacturer’s. After 3 weeks, the mice were
sacrificed and the xenograft tumors were removed
for formalin fixation and preparation of paraffin-
embedded sections.

For in vivo metastasis assay, briefly, 1 × 106 cells
transfected with anti-miR-25-3p or anti-miR-NC
were intravenously injected through the tail vein of
4- to 5-week-old nude mice (5 mice per group). After
4 weeks, the mice were euthanized and the number of
metastases per lungwas determinedunder a dissecting
microscope. The lungs were excised and embedded in
paraffin. Then, hematoxylin and eosin (H&E) staining
was performed to affirm the presence of tumors.

Statistical analysis

The version13.0 SPSS for Windows (SPSS Inc, IL,
USA) and SAS 9.1 (SAS Institute, Cary, NC) soft-
wares were used for statistical analysis. Values
were expressed as means ± standard deviation.
All experiments were done in triplicates at least
two independent times. Statistical analysis was
performed using Student’s t-test. A post hoc
Tukey method was used to enable multiple com-
parisons between groups. Values of p < 0.05 were
considered to be statistically significant.

Results

miR-25 expression in GC cell lines

By real-time PCR, we evaluated the miR-25
expression in BGC-823, MKN-28, SGC-7901,
MGC-803 and human gastric epithelial cell line
GES-1. Among these cell lines, we found variable
miR-25 expression: SGC-7901 showed the highest,
MGC-803 the modest and BGC-823 showed the
lowest expression. (Figure 1(a)). In the present
study, we used SGC-7901, MGC-803, and BGC-
823 cells for further study.

Enforced miR-25 promotes cell growth in vitro

SGC-7901, MGC-803, and BGC-823 cells were
transfected into pre-miR-25-3p or miR-NC, respec-
tively. Expression levels of miR-25-3p constructs

were monitored and found to be 2,18 and 6 fold
increase in SGC-7901, MGC-803 and BGC-823 fold
increase above the endogenous levels in transduced
cells respectively (Figure 1(b)). After transfection of
pre-miR-25-3p, we observed that MGC-803 and
BGC-823 cell lines formed larger colonies than con-
trols when plated at low density (Figure 1(c)), and
MGC-803 cells formed larger colonies compared to
BGC-823 cells, however, SGC-7901 cell lines, which
expressed the highest levels of miR-25, did not dis-
play significant changes (Figure 1(c)), suggesting
that in some GC cells with high endogenous miR-
25-3p, an increased miR-25-3p level does not stimu-
late growth.

To measure the impact of miR-25-3p on GC cell
proliferation, a cell viability assay was used. As
shown in Figure 1(d), treatment by pre-miR-25-
3p for 24–72 h, but not miR-NC, increased cell
growth in MGC-803, and BGC-823 cells. By con-
trast, no significant change in proliferation was
observed in treated SGC-7901 cells.

Enforced miR-25 promotes cell invasion and
migration in vitro

We next determine the role of miR-25-3p over-
expression on invasion and migration in SGC-
7901, MGC-803, and BGC-823 cells through
Transwell assays and Wound-healing assays. As
shown in Figure 2(a-b), miR-25-3p dramatically
enhanced the abilities of cellular invasion and
migration in MGC-803 and BGC-823 cells. No
significant effects of miR-25-3p overexpression
on invasion and migration in SGC-7901 cells was
observed (Figure 2(a-b)).

Targeting miR-25 inhibits cell growth in vitro

To investigate the biological function of targeting
miR-25 on growth, we performed loss- function
experiments through transfection with anti-miR
-25-25-3p and anti-miR-NC for 24 h in SGC-
7901, MGC-803, and BGC-823 cells, respectively.
As shown in Figure 3(a), a drastic reduction of
miR-25-3p levels was observed by qPCR in high
expressors of SGC-7901and MGC-803 cells,
whereas a mild decrease was detected in BGC-
823cell lines with low expression. As shown in
Figure 3(b), treatment by anti-miR-25-25-3p, but

84 L. NING ET AL.



not anti-miR-NC, reduced cell growth in SGC-
7901 and MGC-803 cell lines overexpressing
miR-25-3p. By contrast, no change in proliferation
was observed in treated BGC-823 cells with less
miR-25-25-3p expression.

We also observed that treatment by anti-miR-25-
25-3p, but not anti-miR-NC formed smaller colonies
in SGC-7901and MGC-803cells, however, BGC-823
cell lines, which expressed the lowest levels of miR-25-
3p, did not display significant changes (Figure 3(b)),
suggesting that in someGC cells with low endogenous
miR-25-3p, an decreased miR-25-3p level does not
inhibit growth.

Apoptosis is an important cause of tumor suppres-
sion. Flow cytometric analysis of apoptosis was per-
formed to confirm the assumption that miR-25-3p
functions as a candidate tumor promoter gene in GC.
SGC-7901 and MGC-803 cells transfected with anti-
miR-25-3p exhibited a higher rate of apoptosis com-
pared with that of the anti-miR-NC control group
(Figure 3(c)). Based on these findings, we suggested

that targeting miR-25 accelerates the progression of
GC cell apoptosis with high miR-25-3p expression.

Targeting miR-25 inhibits cell invasion and
migration in vitro

Transwell assays clearly revealed that targeting miR-
25-3p significantly reduced the invasive activities of
SGC-7901 and MGC-803 cells compared with the
anti-miR-NC transfected SGC-7901 and MGC-803
cells (Figure4(a)). Wound-healing assays demon-
strated that targetingmiR-25-3pmarkedly weakened
the migratory abilities of SGC-7901 and MGC-803
cells (Figure 4(b)). However, targeting miR-25-3p
did not affect the invasive and migratory abilities of
BGC-823 cells (Figure 4(a-b)). There is no significant
difference of cell invasive and migrative ability in the
untreated SGC-7901, BGC-823, MGC-803 cells, sug-
gesting that the based miR-25-3p levels has no rela-
tion with GC cell invasion and migration.

Figure 1. Enforced miR-25-3p promotes cell growth in vitro.
(a) Quantitative RT-PCR analysis of miR-25-3p expression using total RNA from GC cells. Values represent mean ± SD of three
different experiments. (b) Quantitative RT-PCR of miR-25-3p expression in SGC-7901, MGC-803, and BGC-823 cells cultured in the
presence or absence of pre-miR-25-3p or miR-NC transfection. (c) Colony formation assay of SGC-7901, MGC-803, and BGC-823 cells
transduced with a pre-miR-25-3p or miR-NC transfection for 10 days. Averaged values ±SD of three independent experiments are
plotted. (d) Cell growth was measured by the colorimetric CellTiter 96 AQueous One Solution cell proliferation assay at 72 h. Viability
was identical for cells treated with pre-miR-25-3p or miR-NC. The values are the means from three separate experiments done in
triplicate. vs control, *P < 0.05; **P < 0.01.
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Targeting miR-25-3p suppresses tumor growth
and lung metastasis in vivo

To investigate the effects of miR-25-3p on tumori-
genicity in vivo, SGC-7901cells (1 × 107) were injected
into the flanks of nude mice to generate tumors
ectopically. When the volume of xenograft tumor is
approximately 100 mm3, the tumor was injected with
anti-miR-NC or anti-miR-25-3p (30 ng, local injec-
tion) in combination with Invivofectamine 2.0
Reagent (Life Technologies) every 3 days for
3 weeks. As shown in Figure 5(a), the tumor volume
in the anti-miR-25-3p group was decreased compared
with those in the anti-miR-NC control groups or

untreated groups. A drastic reduction of miR-25-3p
levels was observed by qPCR in SGC-7901cells,
whereas no decrease was detected in cell lines with
anti-miR-NC transfection (Figure 5(b)).

To evaluate the in vivo effects of miR-25 on
tumor metastasis, 1 × 106 SGC-7901 cells trans-
fected with anti-miR-25-3p or negative control
were intravenously injected through the tail vein
of 4- to 5-week-old nude mice (5 mice per group)
for 4 weeks. Histological analysis revealed that the
number of metastatic nodules was significantly
reduced in the lung of mice injected with anti-
miR-25-3p compared to that with of the mice

Figure 2. Enforced miR-25-3p promotes cell invasion and migration in vivo.
(a)Anti-miR-25-3p transfected SGC-7901, MGC-803, and BGC-823 cells vs Anti-miR-NC transfected cells in a 200× light scope after
crystal violet staining. (b) Cell migration was determined by the wound healing assay in SGC-7901, MGC-803, and BGC-823 cells with
anti-miR-25-3p or anti-miR-NC transfection. Magnification: × 200. vs control, *P < 0.05;
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injected with anti-miR-25-NC (Figure 5(c)). Taken
together, these data indicated that targeting miR-
25-3P inhibited growth and metastasis of gastric
cancer cells overexpressing miR-25-3p in vivo.

Discussion

In this report, we demonstrated that enforced
miR-25-3p promoted growth and invasion in GC
cells with relative low miR-25-3p expression
in vitro. And antagonism of miR-25-3p by oligo-
nucleotide inhibitors inhibited

tumorigenesis and metastasis in vitro and
in vivo against human GC xenografts in SCID/
NOD mice. To our knowledge, this is the first
evidence of a successful in vivo treatment with
miR-25-3p inhibitors in a murine xenograft
model of human GC, which has important poten-
tial clinical applications. We show that efficacy of
strategies based on miR-25-3p inhibition is depen-
dent upon miR-25-3p expression levels in GC
cells. Indeed, in GC cells expressing high miR-
25-3p levels, miR-25-3p inhibitors reduce cell pro-
liferation, survival, invasion and metastasis. In

Figure 3. miR-25-3p inhibition impairs tumor cell growth.
(a) Quantitative RT-PCR of miR-25-3p expression in SGC-7901, MGC-803, and BGC-823 cells cultured in the presence or absence of
anti-miR-25-3p or anti-miR-NC transfection. (b) Cell growth was measured by the colorimetric CellTiter 96 AQueous One Solution cell
proliferation assay at 72 h. Viability was identical for cells treated with anti-miR-25-3p or anti-miR-NC. The values are the means from
three separate experiments done in triplicate. vs control, *P < 0.05; **P < 0.01.(c)SGC-7901, MGC-803, and BGC-823cells were plated
at low density after transfection by anti-miR-25-3p or anti-miR-NC. Cells were grown for 10 days, fixed, and stained by crystal violet.
vs control, *P < 0.05; **P < 0.01. (d)SGC-7901, MGC-803, and BGC-823 cells were cultured in the presence or absence of anti-miR-25-
3p or anti-miR-NC for 72 h. Cell apoptosis was detected by Annexin V- FITC and 7-AAD dual staining . vs control, *P < 0.05; **P
< 0.01.
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contrast, no significant effects were observed in
cells with very low endogenous miR-25-3p expres-
sion. These data suggest that miR-25-3p expres-
sion is a potential biomarker predictive of
therapeutic response to miR-25-3p inhibitors to
be validated in future clinical trials. However, the
broad of endogenous miR-25-3p expression where
miR-25-3p inhibitors plays a effect role in needs
further study.

The oncogenic role exerted by miR-25-3p in GC
pathogenesis is predicted upon its upregulated levels
even at early stages of disease. This notion is further

supported by the role of miR-25-3p in FOXO3a and
SLC34A2-miR-25-Gsk3β signaling, a central pathway
for GC cell growth and drug resistance [14,15]. In this
report, we demonstrate decreased cell proliferation
and increased cell apoptosis in GC cells transfected
with anti-miR-25-3p, and increased proliferation in
GC cells transfected with pre-miR-25, further sup-
porting this view. Others demonstrated that overex-
pression of miR-25-3p promoted cell proliferation,
invasion and migration by directly down-regulating
the tumor suppressor E3 ubiquitin ligase FBXW7 and
up-regulating its substrates including G1/S-specific

Figure 4. miR-25-3p inhibition impairs tumor cell invasion and migration.
(a) anti-miR-25-3p or anti-miR-NC transfected SGC-7901, MGC-803, and BGC-823 cells in a 200× light scope after crystal violet
staining. (b) Cell migration was determined by the wound healing assay in SGC-7901, MGC-803, and BGC-823 cells transfected with
anti-miR-25-3p or anti-miR-NC. Magnification: × 100. vs control, *P < 0.05.
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cyclin E1 (CCNE1) and v-myc avian myelocytomato-
sis viral oncogene homolog (MYC) in human GC
samples and cell lines [16,17]. In our study, overex-
pression of miR-25-3p promoted invasion andmigra-
tion, and targeting miR-25-3p inhibited invasion,
migration and metastasis in vitro and in vivo, further
supporting this view. Our data confirmed the tumor
suppressive role of miR-25-3p through GC cells inva-
sion, migration and apoptosis assays in vitro, along
with tumor xenografts growth and metastasis in vivo
according to both gain-of-function and loss-of-
function experiments. However, the mechanisms
that miR-25-3p functions need further investigation.

Conclusion

In conclusion, our data offered the convincing
evidences that miR-25-3p may function as
a tumor promotor in human GC. miR-25-3p
deregulation may inhibit proliferative, migration
and invasion in GC cells. The newly identified
miR-25-3p represents a novel potential therapeutic
target for GC treatment.

Research highlights

● Enforced miR-25-3p expression promotes
growth and invasion of GC cells in vitro.

● Targeting miR-25-3p inhibits growth and
invasion of GC cells in vitro.

● Targeting miR-25-3p inhibits tumorigenesis
and lung metastasis of GC cells in vivo.
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