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Objective: To investigate the function and the mechanism of miR-125b in the invasion and
metastasis of gastric cancer and provide experimental basis for finding and developing new
therapeutic strategies for gastric cancer.

Methods: The difference of miR-125b expression in gastric cancer tissues and adjacent
tissues was detected by qRT-PCR. The same test was performed in different gastric
cancer cell lines. The effect of miR-125b on SGC-7901 and BGC-823 gastric cancer
cell viability was examined using a 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazo-
lium bromide (MTT) assay. Transwell assay was used to detect the effect of
miR-125b on invasion and metastasis of gastric cancer cells. The target gene STAT3
of miR-125b was identified and validated by dual luciferase reporter assay. Western
blot assay and immunofluorescence staining were used to detect the effect of miR-125b
on the expression and distribution of STAT3 protein. The inhibitor and activator of
STAT3 were used to confirm the effect of STAT3 on invasion and metastasis of gastric
cancer cells. Peritoneal metastasis experiment and IHC were used to study the inhibi-
tory effect of miR-125b on the metastasis of gastric cancer in vivo.

Results: The results of qRT-PCR showed that 125b expression was significantly lower
in gastric cancer than in adjacent tissues, which indicated poor prognosis for gastric-
cancer patients. Furthermore, two gastric-cancer cell lines, SGC-7901 and BGC-823,
exhibited lower miR-125b levels than the normal cell line HEK293. After treatment
with miR-125b mimics, cell proliferation was markedly inhibited. Meanwhile, the
invasion and metastasis of gastric cancer cells were also inhibited after treated with
miR-125b mimics. We also identified the signal transducer and activator of transcrip-
tion 3 (STAT3) as a potential target of miR-125b based on patient data from The
Cancer Genome Atlas (TCGA). Dual luciferase assays revealed that miR-125b directly
inhibited STAT3 by binding to its 3'-untranslated region (UTR). Immunofluorescence
assay showed that miR-125b could affect the subcellular distribution of STAT3.
Moreover, treatment with miR-125b mimics or stattic inhibited invasion and migration
in the gastric cancer cell lines, and IL-6 could reverse the inhibitory effect.
Finally, nude mice xenografted with gastric-cancer cells expressing miR-125b mimics
exhibited smaller tumors and lower transfer rates than mice engrafted with control
group cells.

Conclusion: These data suggested that miR-125b inhibited invasion and metastasis in
gastric cancer by inhibiting STAT3; therefore, miR-125b and STAT3 could be potential
therapeutic targets in the treatment of gastric cancer.
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Introduction

Gastric cancer is one of the most common cancers in
China, especially in the country’s vast rural areas.'” Its
incidence and mortality rates are higher than those of
many other cancers.”* Early symptoms of gastric cancer
are atypical; the disease is usually diagnosed in the middle
or late stage.”® Invasion and metastasis in gastric cancer
seriously lower the survival rate after surgery.” Therefore,
it is very important to find a molecular target to inhibit
gastric-cancer invasion and metastasis. Micro-ribonucleic
acids (miRNAs) are a class of endogenous noncoding
small RNAs that play key roles in many physiological
processes.” '* Generally, miRNAs are 22-24 nucleotides
(NT) long and complementary to the messenger RNA
(mRNA) 3'-noncoding region, thereby inhibiting transla-
tion or activating transcription of target genes.''™'®> Most
importantly, miRNAs usually regulate various stages of
tumor progression, including invasion, migration and
apoptosis.'*'® The miRNA miR-125b is known to regu-
late malignant behaviors of cancer.'” Due to the low
expression of miR-125b in gastric-cancer tissue, it is
seen as a tumor suppressor. However, the specific role
and mechanism of miR-125b in gastric-cancer metastasis
are unclear. Therefore, we conducted both in vitro and
in vivo experiments to reveal the molecular mechanism
by which miR-125b inhibits gastric-cancer invasion and
metastasis. This study provides the necessary experimental
basis for finding a molecular target to inhibit said invasion
and metastasis, as well as a new strategy for the clinical
treatment of gastric cancer.

Patients and Methods

Patients and Tissue Specimens

We obtained tumor and non-tumor tissue specimens from
gastric-cancer patients who were surgically treated at the
hospital of Henan University of Chinese Medicine
(Zhengzhou, China). No patient had a history of radio-
therapy or chemotherapy before sampling, and diagnosis
of gastric cancer was pathologically confirmed. The
Institutional Ethics Committee of Henan University of
Chinese Medicine approved this study. All patients were
invited to sign informed-consent forms.

Reagents and Antibodies

We purchased fetal bovine serum (FBS) and Dulbecco’s
Modified Eagle Medium (DMEM) from GIBCO BRL
(Thermo Fisher Scientific, Waltham, Massachusetts, US);

Nuclear Protein Extraction Kit and IL-6 were purchased
from Sigma-Aldrich (St. Louis, Missouri, US); a RNA
from QIAGEN (Hilden,
Matrigel was purchased from BD Biosciences (Franklin
Lakes, NJ, USA); an Immunohistochemistry (IHC) Kit
from Thermo Fisher; and methyl thiazolyl tetrazolium
(MTT), a Bicinchoninic Acid (BCA) Protein Quantitative
Kit and a Dual Luciferase Reporter Gene Assay Kit from

Extraction Kit Germany);

Beyotime Institute of Biotechnology (Nanjing, China).
Antibodies against signal transducer and activator of tran-
scription 1 (STAT3), STAT3 inhibitor (stattic) and B-actin
were purchased from Cell Signaling Technology (CST;
Danvers, MA, USA); other analytical-grade chemicals
were obtained from other commercial sources.

Cell Culture and Transfection

We obtained the human gastric-cancer cell lines SGC-7901
and BGC-823 from the Cell Bank of the Chinese Academy
of Sciences, Shanghai Institute of Cell Biology (Shanghai,
China). SGC-7901 and BGC-823 cells were cultured in
DMEM containing 10% FBS and maintained at 37° C in
a humidified incubator in a 5% CO, atmosphere.

miR-125b Mimic Transfection

We seeded SGC-7901 and BGC-823 cells (1.5%10° per well)
into a six-well plate and incubated them for 12 h, followed by
transfection with miR-125b mimics (5-UCCCUGAGA
CCCUAACUUGUGA-3" 2000
(Beyotime) per manufacturer’s instructions. For all experi-

using Lipofectamine

ments, miR-125b mimics were synthesized by GenePharma
(Shanghai, China), from which we also purchased negative
controls.

Quantitative Real-Time Polymerase Chain
Reaction (qRT-PCR)

To assess the transfection efficiency of the miR-125b
mimics, we performed a qRT-PCR assay. Primers were
prepared and synthesized by Sangon Biotech, Ltd.
(Shanghai, China). For miR-125b, the forward primer
was 5-CGAACAGAAATTGCCTGTCA-3’, while the
reverse primer was S5-ACCAAATTTCCAGGATGCAA
-3'. The control was Homo sapiens RNAUG6. Primers for
U6 were 5'-CTCGCTTCGGCAGCACA-3' (forward) and
5'-AACGCTTCACGAATTTGCGT-3"  (reverse). We
extracted total RNA using the RNA Extraction Kit. Total
RNA was used as a reverse-transcription template to
obtain complementary deoxyribonucleic acid (cDNA),
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which we then fully mixed with the enzymes and primers.
PCR conditions were as follows: 95° C for 5 min, fol-
lowed by 40 cycles of 95°C for 15 s, 60°C for 60 s and
72°C for 10 s. Relative expression of miR-125b was
calculated by the AACq method.

Cell Proliferation Assay

We analyzed SGC-7901 and BGC-823 cell proliferation via
and methyl thiazolyl tetrazolium (MTT) assay. Briefly, cells
were plated at a density of 3000 cells/well into a 96-well
plate and incubated at 37° C for 12, 24, 48 and 72 h. Then,
we incubated them with DMEM (containing 0.5 mg/mL
MTT) for 4 h. Formazan crystals were dissolved with 150
pL dimethyl sulfoxide (DMSO). After 10 min oscillation,
we measured the absorbance of each well (including blanks)
at 490 nm in an automatic microplate reader (Bio-Rad,
USA). The formula for the cell growth inhibition rate was
as follows: Inhibition rate = (I — absorbance of mimics
group/absorbance of blank control group) % 100%.

Cell Invasion and Migration Assays

We performed cell invasion and migration assays using
Transwell membranes (Corning, Inc., Corning, NY, USA)
per manufacturer’s instructions. SGC-7901 and BGC-823
cells were suspended in 200 pL serum-free media and then
added into the upper Boyden chamber on an uncoated or
Matrigel-coated Transwell membrane; meanwhile, 600 pL
culture medium containing 10% FBS was added into the
lower chamber and cultured for 24 h. At the end of treat-
ment, we removed the cells from the upper surface with
cotton swabs. Cells that had invaded across the Matrigel
onto the lower surface of the membrane were fixed with
methanol and stained with 0.1% crystal violet. We then
obtained images under a microscope (Nikon Corp., Tokyo,
Japan) at 100x magnification, randomly capturing five fields
per membrane. Migratory and invasive cells were counted
and averaged. We performed migration assays using the
same procedure, except without Matrigel-coated polycarbo-
nate membranes. Each experiment was repeated three times.

Dual Luciferase Reporter Assay

We predicted transcription factor-binding sites in the promo-
ter region of human miR-125b using the PicTar (https://pictar.
mdc-berlin.de/) and TargetScan (http://www.targetscan.org)

biological-analysis websites. The putative STAT3-binding
site was 5-CTCAGG-3', and the mutant STAT3-binding
site was 5'-GAGUCC-3". We created the STAT3 luciferase
reporter constructs by amplifying the human STAT3 mRNA

3’ untranslated-region (UTR) sequence via PCR and then
cloning it into the Xbal site of the pGL3-promoter construct.
Next, we inserted sequences of the human miR-125b promo-
ter region into pGL3-basic vector (Sangon Biotech, Shanghai,
China), after which we co-transfected the plasmids with
Renilla luciferase expression vector (pRL-TK) and then trans-
fected them into SGC-7901 and BGC-823 cells using
Lipofectamine 2000 per manufacturers’ instructions. After
transfection for 24 h, we measured luciferase activity in the
samples using the Dual Luciferase Assay Kit.

Western Blot Analysis

We determined expression levels of STAT3 via Western blot.
Cells or tissues were lysed with cold lysis buffer supplemen-
ted with a protease inhibitor mixture. Total protein concentra-
tion was measured by BCA assay and equalized with
extraction reagent. We loaded equivalent amounts of protein,
subjected them to 10% sodium dodecyl sulfate polyacryla-
mide gel electrophoresis (SDS-PAGE) gel and transferred
them electrophoretically onto polyvinylidene difluoride
(PVDF) membranes. Next, we blocked the membranes with
5% skim milk for 2 h at room temperature (RT) and incubated
them overnight at 4° C with STAT3 antibodies. Afterward,
we washed them 3 times, added the secondary antibody and
incubated them at RT for 2 h, after which we analyzed them
using a Western blotting analysis system (Bio-Rad, USA).

Immunofluorescence (IF) Assay

We seeded BGC-823 cells into a 6-well plate with glass
slides at the bottom. The cells were then fixed with 4%
paraformaldehyde for 20 min, followed by permeabilization
with 0.1% Triton X-100 for 3—5 min. Then, we incubated the
cells with 1% bovine serum albumin (BSA) for 1 h, followed
by overnight incubation with the anti-STAT3 antibody. Next,
we incubated the samples with the secondary antibody (con-
taining tetramethylrhodamine isothiocyanate [TRITC]-con-
jugated phalloidin) for 30-60 min. After staining with
4',6-diamidino-2-phenylindole (DAPI) for 3-5 min, we
visualized fluorescence images with a laser scanning confo-
cal microscope (Olympus, Japan). Finally, we used Western
blot analysis to confirm the distribution of STAT3 protein.

Xenograft Mouse Model

To examine the effect of miR-125b on the invasion and
metastasis of tumor cells in vivo, we transfected BGC-823
with luciferase vector (GeneBiotech, Shanghai, China) and
with or without miR-125b mimic treatment. We purchased
4-week-old nude mice from the Comparative Medicine
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Figure | miR-125b was downregulated in gastric cancer. (A) Expression of miR-125b in normal and tumor tissues. (B) Analysis via qRT-PCR of miR-125b expression in
HEK193, SGC-7901 and BGC-823 cells. Results are shown as mean + SD. ***P < 0.001.

A BGC-823 B BGC-823 c
ok BGC-823
< - -
=) 8 1 150 ok 100+ sk
2 " £ |=m12h
S 6- @ 2 go{ WM 24h
& £ 1004 S |mma4sn -
2 5 S 60{mm 72h
S 4 o 8 .
o @ g 401 |_|
€ 5 504 °
o 21 e o 204
1; (&) 3
K o
& o 0
N
.¢° ‘(\\00 ,éo (6\06
& N\ SR
SGC-7901 SGC-7901
< -
g 8 sk 150 - s SGC-7901
4 1 — 100- i
S 64 e .
X _8 [
w 100 ©
2 g =
& 44 c S
- [} b=
D': [} g
€ S 50- 2
o 2- ° S
= o a
s 3
& 0 0 °©
AN N o » o > .2
N % N > ,éo & éo Y .éo Y 'éo &
{\0 XY 6_0 XY S & & S
& & & & FCY Y P PN
® A\ ® N\

Figure 2 miR-125b inhibited the proliferation of gastric-cancer cells. (A) Expression of miR-125b in control or miR-125b mimic—treated SGC-7901 and BGC-823 cells. (B)
Numbers of monoclonal cells before and after treatment with miR-125b mimics. (C) SGC-7901 and BGC-823 cell proliferation at different time points before and after
treatment with miR-125b mimics. *P < 0.05, *P < 0.01, **P < 0.001.
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Figure 3 miR-125b significantly inhibited invasion and migration of gastric-cancer cells. (A) BGC-823 and (B) SGC-7901 cells treated with miR-125b mimics, compared with
control. Images are shown at 100% magnification. (C) BGC-823 and (D) SGC-7901 cells demonstrated inhibition of invasion and migration compared with control. *P <

0.01, #*P < 0.001.

Center of Soochow University (Suzhou, China). The
Institutional Ethics Committee of Henan University of
Chinese Medicine and The Animal Experiment Ethics
Committee of Henan University of Chinese Medicine
approved this study. All animal experiments were performed
in accordance with the Guide for the Care and Use of
Laboratory Animals (US National Institutes of Health,
Bethesda, Maryland, US). Next, we injected 100 uL control
and miR-125b mimic—transfected BGC-823 cells (1x107/mL)
intraperitoneally into mice, and we recorded tumor growth
and volume weekly for 3 weeks. To determine the location,
growth and metastasis of tumors in vivo, we injected near-
infrared fluorescence (NIRF) dye (IR-783) into mouse veins
after 7 days and analyzed the fluorescent signal using an
animal living imaging system (PerkinElmer, Waltham,

Massachusetts, US). Rates of tumor growth and metastasis
in the 2 groups of mice were then plotted and analyzed.

Immunohistochemistry (IHC)

All specimens were fixed in neutral buffered formalin and
embedded in paraffin. Slides were cut at 5 um, deparaffi-
nized in xylene and rehydrated in graded ethanol. After we
blocked nonspecific binding sites by exposing them to
10% BSA in PBS for 20 min, we incubated the sections
overnight at 4° C with STAT3 antibodies. Afterward, we
rinsed the slides with phosphate-buffered saline (PBS) and
incubated them with biotinylated immunoglobulin G (IgG)
for 20 min at 37° C. Finally, the sections were slightly
counterstained with hematoxylin for 30 s before coverslip
mounting.
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Expression of STAT3 in the mimic and control groups. (C) Dual luciferase reporter assay comparing control and miR-125b mimic—treated BGC-823 cells in the presence of

wild-type or mutated STAT3 UTR. **P < 0.001.

Statistical Analysis

We analyzed all data with SPSS statistical software version
16.0 (IBM Corp., Armonk, New York, US). All data are
expressed as the mean # standard deviation (SD), and
P-values <0.05, <0.01 and <0.001 were established as statis-
tically significant. Each experiment was repeated at least 3

times.

Results
miR-125b Was Downregulated in Gastric

Cancer

We analyzed miRNA sequencing (miRNA-Seq) data from
30 frozen gastric-cancer samples to identify the critical
miRNAs involved in this cancer. The results showed that
miR-125b was significantly lower in gastric-cancer tissues
than in matched adjacent normal tissues (Figure 1A).
Furthermore, qRT-PCR analysis showed that miR-125b
was significantly decreased in the SGC-7901 and BGC-
823 gastric-cancer cell lines compared with HEK293 cells
(Figure 1B).

miR-125b Inhibited the Proliferation of

Gastric-Cancer Cells

To test the inhibitory effect of miR-125b on cells, we treated
the cells with miR-125b mimics to generate cells with
enhanced miR-125b (Figure 2A).
Moreover, we conducted a monoclonal-cell assay and

markedly levels
MTT experiment. The results showed that cell proliferation
was inhibited markedly after miR-125b was overexpressed
by mimics. The number of monoclonal cells was consider-
ably less than that in the control group (Figure 2B). After
treatment with mimics, SGC-7901 and BGC-823 cell pro-
liferation was significantly inhibited compared with the con-
trol group at 12, 24, 48 and 72 h (Figure 2C).

miR-125b Inhibited Invasion and

Migration of Gastric-Cancer Cells in vitro
We used invasion and migration assays to test the effect of
miR-125b mimics on gastric-cancer invasion and migration
in vitro. Toward this end, we compared control, SGC-7901
and BGC-823 cells transfected with miR-125b mimics in
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Transwell invasion and migration assays 24 h after treat-
ments. We observed that cells transfected with miR-125b-
mimics showed a significant reduction in migration and
invasion (Figure 3A-D). This suggested that miR-125b
inhibited gastric-cancer cell invasion and metastasis.

STAT3 Was the Target of miR-125b

To identify the putative targets of miR-125b, we per-
formed a TargetScan in which the 3-UTR of STAT3
mRNA was recognized as the potential target of miR-
125b (Figure 4A), and we used a dual luciferase reporter
assay to validate whether STAT3 was a direct target of
miR-125b. We observed that co-transfection of miR-125b
mimics remarkably enhanced the luciferase activity of
STAT3 3'-UTR reporter, but the luciferase activity of
STAT3 reporter with mutated miR-125b binding sites
remained basal (Figure 4C and D). This indicated that
miR-125b specifically targeted STAT3. Furthermore, we

quantified the expression of STAT3 in SGC-7901 and
BGC-823 cells before and after treatment with miR-125b
mimics and again observed that it was significantly lower
in the mimic groups than in the control group (Figure 4B).
Together, these results strongly suggested that STAT3’s
promotion of invasion and metastasis in gastric cancer
depended on its regulation by miR-125b.

miR-125b Affected the Expression and
Subcellular Distribution of STAT3

To explore the molecular mechanism by which miR-125b
regulated STAT3, we performed cytoskeleton staining of
BGC-823 cells with anti-STAT3 antibody and TRITC-
conjugated phalloidin (Figure 5). We observed that gastric-
cancer cells treated with miR-125b mimics showed low
expression of STAT3 in cytoplasm and especially in
nuclei (Figure 5A, arrows). Expression of STAT3 in
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group. (C) Average number of peritoneal metastases per mouse. **P < 0.01, **P < 0.001.

mimic-treated cells was lower than in control cells (Figure
5A). Western blot analysis demonstrated that treatment
with miR-125b mimics decreased STAT3 levels in cyto-
plasm and especially nuclei of BGC-823 cells (Figure 5B
and C). This suggested that as a nuclear transcription
factor, miR-125b could inhibit entry of STAT3 into the
nucleus.

The Expression of STAT3 Directly Affects
the Invasion and Metastasis of Gastric
Cancer Cells

In order to further verify that miR-125b inhibits the inva-
sion and metastasis of gastric cancer cells by regulating
STAT3, we treated gastric cancer cells with STAT3 inhi-
bitor (stattic) and activator (IL-6) respectively to detect
their invasion and metastasis. The results showed that the
invasion and metastasis of gastric cancer cells were

significantly reduced after STAT3 was inhibited. On the
contrary, after STAT3 was activated, the invasion and
metastasis of gastric cancer cells were significantly
enhanced, as shown in Figure 6.

miR-125b Inhibited Metastatic Tumors on

the Mesentery in vivo

To confirm the anti-tumor effects of miR-125b and
observe the extent of tumor metastasis in the abdominal
cavities of mice, BGC-823 cells were treated with either
miR-125b mimics or control and then injected into the
mice’s peritoneal cavities. We then visualized tumor sizes
and distribution using the animal living imaging system
(PerkinElmer, Waltham, Massachusetts, US), after which
we removed the mesentery and assessed cell migration.
The results indicated that peritoneal carcinomatosis was
significantly inhibited in the miR-125b mimic group
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Figure 8 miR-125b regulated the STAT3 signaling pathway in vivo. (A and B) Expression of STAT3 in BGC-823 cells before and after treatment with miR-125b mimics. (C)
Expression of STAT3 in nuclei of BGC-823 cells before and after treatment with miR-125b mimics. ***P < 0.001.

compared with the control group (Figure 7A). The fluor-
escence signal data and the number of metastases are
shown in Figure 7B and C, respectively.

miR-125b Regulated the STAT3 Signaling

Pathway in vivo

To further verify the signal transduction pathway mediat-
ing miR-125b’s anti-invasion and anti-migration effects
in vivo, we prepared xenografts of mice as paraffin-
embedded sections. IHC analysis revealed that miR-125b
could significantly downregulate expression of STAT3
in vivo (Figure 8A and B). More importantly, it could
inhibit STAT3 from entering the nucleus
(Figure 8C).

in vivo

Discussion

Gastric cancer is a common digestive-system tumor in
China.>? Invasion and metastasis are the main factors
suppressing the survival rate for this cancer, especially
in rural areas.®” Therefore, it is highly important to find

an effective molecular target for the treatment of gastric
cancer. In recent years, the role of miRNAs in the
pathogenesis of cancer has become increasingly
prominent."®?® A miRNA acts as an oncogene or
tumor suppressor gene by regulating the expression of
target genes.”*? In this study, we found that miR-125b
significantly inhibited gastric-cancer invasion and metas-
tasis. Expression of miR-125b was stably inhibited in
gastric-cancer tissues; therefore, we speculated that
miR-125b might hinder tumor development—that is to
say, it could have anti-tumor effects. We verified the
above speculation preliminarily by analyzing clinical
specimens of gastric cancer and finding that miR-125b
was stably expressed at a low level in gastric-cancer
cells. Compared with the normal cell line HEK293,
miR-125b was also expressed at low levels in gastric-
cancer cell lines BGC-823 and SGC-7901. To further
confirm its role in gastric cancer, we treated BGC-823
and SGC-7901 cells with miR-125b-mimics to induce

them to overexpress miR-125b. Cell clone formation
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and MTT experiments showed that miR-125b markedly
inhibited the proliferation of gastric-cancer cells. In
addition, a Transwell experiment showed that miR-
125b could significantly reduce the number of gastric-
cancer transmembrane cells. This implied that miR-125b
had an obvious inhibitory effect on cell invasion and
metastasis.

As we all know, STAT3 is an important transcription
factor. In the physiological state, it plays a crucial role in
the physiological function of normal cells.”* STAT3 over-
activation induces abnormal expression of genes asso-
ciated with cell proliferation, migration and apoptosis.**
Activating the STAT3 pathway promotes cell proliferation,
malignant transformation, inhibition of cellular apoptosis
and the invasion and metastasis of tumor cells.”> Through
target gene prediction and a dual-luciferase reporter gene
experiment, we determined and validated that STAT3 was
the direct target gene of miR-125b. By analyzing clinical
samples, we found that as a target of miR-125b, STAT3
was stably overexpressed in gastric-cancer tissues. To
further reveal the molecular mechanism underlying miR-
125b inhibition of tumor invasion and metastasis via the
STAT3 pathway, we performed cell IF and cytoskeletal
staining. The results provided new evidence that miR-
125b inhibited STAT3 expression and entry into the
nucleus. Taken together, these findings showed that
STAT3 was indeed involved in the malignant behavior of
gastric cancer (including invasion and metastasis) and that
miR-125b could regulate the STAT3 pathway. Western
blot experiments further confirmed the regulatory effect
of miR-125b on STAT3 protein: miR-125b could down-
regulate STAT3 expression levels and inhibit STAT3 from
entering the nucleus. Taken together, the abovementioned
experimental results illustrated that miR-125b inhibited
gastric-cancer cell invasion and migration by inhibiting
the expression of STAT3 and its entry into the nucleus,
Our
experiment with peritoneal metastases in nude mice

and then inhibited cell invasion and metastasis.

proved the above results in vivo.

In summary, we demonstrated that miR-125b inhibited
gastric-cancer cell invasion and migration by inhibiting (a)
STAT3 expression and entry into the nucleus, (b) STAT3’s
function as a nuclear transcription factor and (c) cancer
cell invasion and metastasis. We expect miR-125b to
become a new target for prognosis and treatment of gastric
cancer. This study provides a potential target and experi-
mental basis for the development of molecule-targeted
drugs for gastric cancer.
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