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miR-127 suppresses gastric cancer cell migration
and invasion via targeting Wnt7a
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Abstract. Gastric cancer (GC) is a malignant tumor origi-
nating from the mucosal epithelium of the stomach. Patients
suffering from this disease may have occurrence of residual
GC due to delay in diagnosis and treatment. In addition,
abnormal expression of microRNAs (miRNAs) is involved
in GC progression. Therefore, we examined the underlying
mechanism of miR-127 in GC. The expression of miR-127 and
Wnt7a was examined in GC using RT-qPCR and western blot
analysis. A Transwell assay was used to assess the ability of
GC cell migration and invasion. Luciferase reporter assay was
used to verify the specific target of miR-127 in GC. The results
showed miR-127 expression was lower in GC than normal
samples, while Wnt7a expression was detected at a higher level
in GC than normal samples. The association between miR-127
and Wnt7a expression was negatively correlated in GC tissues.
miR-127 mimic in the two GC cell lines markedly curbed cell
migration and invasion, while inhibition of miR-127 showed
the opposite effect. In addition, Wnt7a siRNA significantly
inhibited GC cell migration and invasion and Wnt7a was veri-
fied as a specific target of miR-127 in GC cells. Wnt7a reversed
the ability of GC cell migration and invasion regulated by
miR-127. In conclusion, miR-127 could curb GC cell migration
and invasion by upregulating Wnt7a, indicating its potential
application in GC diagnosis and therapy.

Introduction

Gastric cancer (GC) is a malignant tumor originating from
the mucosal epithelium of the stomach. The incidence of GC
ranks first compared to other types of malignant tumors in
China (1,2). According to the clinical data, patients may have
occurrence of residual GC due to delay in diagnosis and
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treatment. Residual GC is more aggressive than common
GC and is difficult to identify in the early stage (3). Most GC
patients are diagnosed at an advanced stage. Thus, the early
diagnosis rate of GC in China remains low. Although there
have been great clinical efforts to treat GC, the disease remains
a major clinical burden. Therefore, exploring the mechanism
of the GC progression is necessary.

Mounting evidence has shown that microRNAs (miRNAs)
play important roles in the progression of various types of
cancer including GC by targeting several mRNA genes (4-6).
Most of the miRNAs are verified as potential therapeutic
targets for treating GC. For instance, miR-320a acts as a
suppressor of GC cell growth by regulating ADAMI10 (7).
miRNA-3978 was also identified to suppress GC metastasis
by regulating PCBP1 (8). However, miR-214 facilitated the
cell viability and migration of GC by inhibiting A2AR and
PRDM16 (9). miR-324 enhanced the progression of GC by
regulating Smad4 (10). Thus, previous studies on microRNAs
are imperative in the treatment of GC and provide a deeper
understanding of the regulation mechanism of GC.

Previous findings have shown that miR-127 played an
important role in cell growth, invasion and metastasis of
various cancer types. miR-127 was reported to be a tumor
suppressor involved in the regulation of cell proliferation, inva-
sion of ovarian cancer and cell cycle progression of pancreatic
cancer by targeting BAGS (11,12). A recent study identified the
inhibition of miR-127 on osteosarcoma cell proliferation and
migration (13). In addition, miR-127 acted as a tumor promoter
in regulating cell migration and invasion of glioblastoma
through downregulation of SEPT7 (14). Nevertheless, there are
few reports on the biological mechanism of miR-127 in GC.

Wnht is a highly conserved secreted glycoprotein playing
an important role in the regulation of cell proliferation, migra-
tion and tumorigenesis through the Wnt/p-catenin signaling
pathway (15-17). Wnt-7a is encoded by the WNT7A gene.
A recent study stated that Wnt7a played different roles in
the invasion and metastasis of various tumors (18-20), but
whether the role of Wnt7a is tumor promotion or inhibition
is contradictory. Wnt7a was proven to be overexpressed in
ovarian cancer and to function as a tumor promoter in regu-
lating ovarian cancer development (21). Ramos-Solano et al
corroborated that Wnt7a was downregulated in cervical cancer
and re-expression of Wnt7a inhibited cell proliferation and
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migration (22). However, the role Wnt7a plays in GC progres-
sion regulated by miR-127 remains unclear.

We studied the effect of miR-127 in GC development and
the biological mechanism of miR-127 in regulation of GC
cell migration and invasion. We discovered a new miRNA,
miR-127, acted as a GC tumor suppressor. miR-127 mimic
suppressed GC cell migration and invasion and reduced
Whnt7a expression, while miR-127 silencing had the opposite
effect. Furthermore, we demonstrated the negatively correla-
tion between miR-127 and Wnt7a expression in GC tissues.
Therefore, our results indicated that the role of miR-127/Wnt7a
in GC migration and invasion was important, proving a new
idea for GC treatment.

Materials and methods

Tumor tissues. Twenty tumor tissues were obtained from
GC patients who underwent surgery at the China-Japan
Union Hospital, Jilin University (Changchun, China) after
signing written consent. The study was approved by the Ethics
Committee of Jilin University. The collected tissues were
immediately stored at -80°C.

Cell culture. All the GC cell lines (AGS, CES-1, BGC-823
and HGC-27) were purchased from the Shanghai Institute of
Cell Biology of the Chinese Academy of Sciences. The tumor
cell lines were cultured in RPMI-1640 medium (Invitrogen;
Thermo Fisher Scientific, Inc., Waltham, MA, USA)
containing 10% fetal bovine serum (FBS; Gibco; Thermo
Fisher Scientific, Inc.), penicillin (100 U/ml) and streptomycin
(100 pg/ml) (Solarbio, Beijing, China) and incubated at 37°C
under 5% CO, atmosphere.

Cell transfection. A miR-127 mimic was transfected into
GC cells to overexpress the miR-127 or miR-127 inhibitor to
knock down the miR-127. Synthetic miR-127 mimic, miR-127
inhibitor and control were obtained from GenePharma
(Shanghai, China). BGC-823 and HGC-27 cells used in this
study were placed into 24-well plates 24 h before transfec-
tion. The Lipofectamine 2000™ reagent (Invitrogen; Thermo
Fisher Scientific, Inc.) was used in the transfection into GC
cell lines. All procedures of the transfection were performed
following the manufacturer's instructions. The transfected
cells were divided into several groups: control, miR-127 mimic
and miR-127 inhibitor; con siRNA and Wnt7a siRNA; control
mimic + control vector, miR-127 mimic + control vector and
miR-127 mimic + Wnt7a vector. After transfection for 48 h,
cells were collected for subsequent experimentation.

RT-gPCR. Total RNA was extracted from GC cells and tissues
using TRIzol reagent (Invitrogen; Thermo Fisher Scientific, Inc.).
RT-qPCR was conducted by TagMan PCR kit (Takara, Dalian,
China) following the manufacturer's instructions. SYBR Premix
ExTaq II (Takara) was used to perform quantitative PCR. The
primer sequences used were: miR-127-F, GGAAGATCT
GTAGTCCTGTCTGTTGGTCAG and miR-127-R, CCCAAG
CTTCCTGAAGAACTGCTTCCGCC; Wnt7a-F, GTAGTT
CGGCGTCGTTTTAC and Wnt7a-R, CGAAACCGTCTA
TCGATACG; U6-F, CTCGCTTCGGCAGCACA and U6-R,
AACGCTTCACGAATTTGCGT; GAPDH-F, TGGTATCGT
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GGAAGGACTC and GAPDH-R, AGTAGAGGCAGGGATG
ATG. The reactions were performed at 95°C for 10 min, followed
by 40 cycles of 95°C for 15 sec and 58°C for 1 min, and a disso-
ciation stage at 60°C for 10 min. GAPDH and U6 were used as an
internal control. Analysis of relative gene expression data was
made using RT-qPCR and the 224 method reported by Livak
and Schmittgen (23).

Western blot assay. RIPA lysis buffer containing proteinase
inhibitors (Beyotime Institute of Biotechnology, Haimen,
China) were used to extract total protein from the GC cells
or tissues. Protein concentration was measured using BCA
reagent kit (Beyotime Institute of Biotechnology). Total
protein (50 pg) from each group was separated by SDS-PAGE.
After electrophoresis, the proteins were transferred to an NC
membrane (Millipore, Billerica, MA, USA). Skim milk (5-10%)
was then used to block the membranes at room temperature for
2 h. Subsequently, the primary antibodies (rabbit polyclonal
anti-Wnt7a, cat. no abl00792, 1:500; Abcam, Cambridge,
UK; rabbit monoclonal anti-GAPDH, cat. .no. 5174, 1:2,000;
Cell Signaling Technology, Inc., Danvers, MA, USA) were
added to incubate the proteins at 4°C overnight and the goat
anti-rabbit peroxidase-conjugated secondary antibodies
(cat.no. ab205718, 1:2,000; Abcam) were added for 2 h at room
temperature, respectively. Finally, the enhanced chemilumi-
nescence kit (ECL; Millipore) was used to detect the signals.
Densitometric analysis of bands was performed using ImageJ
software (National Institutes of Health, Bethesda, MD, USA).
GADPH served as a loading control.

Dual luciferase reporter assay. The relative luciferase ability
was performed using the recombinant pMIR-reportor luciferase
vector. The wild-type and mut-type miR-127 putative targets on
Wnt7a 3'-UTR were constructed downstream of pMIR-reporter
luciferase vector. We used Lipofectamine 2000 to transfect
GC cells with control mimic and miR-127 mimic. The Dual
Luciferase Reporter Assay System (Promega Corporation,
Madison, W1, USA) was used to measure the luciferase activity
values.

Transwell assay. Cell migratory and invasive ability was
performed using Transwell assay. For the migration assay,
the Transwell chamber with 8 ym pore size polycarbonic
membrane (Costar, Corning, NY, USA) was firstly placed into
the 24-well plates to separate the top and the lower cham-
bers. Secondly, GC cells (1x10%) with different transfection
were seeded into the top chamber, and RPMI-1640 medium
containing 20% FBS was added into the lower chambers as an
attractant and then incubated for 24 h at 37°C. The cells in the
upper chambers subsequently migrated into the lower chamber.
Then the migratory cells were stained with 0.1% crystal violet
for 30 min. Images of the migrated cells were captured under
a microscope (Zeiss AG, Oberkochen, Germany). For invasion
assay, the filter in the upper chamber was coated with Matrigel,
otherwise it was similar to the Transwell migration assay.

Statistical analysis. Experiments were repeated in triplicate,
SPSS v.19.0 software was used to perform statistical analyses
and GraphPad Prism 5.02 software used to complete graph
presentations. TargetScan (http://www.targetscan.org/vert_72/)
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Figure 1. Detection of miR-127 and Wnt7a expression in gastric cancer (GC). (A) RT-qPCR analysis of miR-127 mRNA expression in GC tissues (n=20).
(B) RT-qPCR analysis of miR-127 mRNA expression in the four GC cell lines. (C) RT-qPCR analysis of Wnt7a in GC tissues (n=20). (D) RT-qPCR analysis
of Wnt7a in the four GC cell lines. (E) Regression analysis of miR-127 and Wnt7a expression in GC tissues (n=20) (r=-0.7991, P<0.001). “P<0.05; “P<0.01.

and MiRanda (microrna.org/microrna/home.do) databases
were utilized to forecast the target genes of miR-127. Results
are represented as the mean + SD, and the data were evaluated
using Student's t-test or Tukey's post hoc test after ANOVA,
with statistically significant difference considered at P<0.05.

Results

Decreased miR-127 expression and increased Wnt7a expres-
sion in GC. First, we investigated miR-127 expression in
20 paired GC tissues and normal tissues using RT-qPCR.
miR-127 expression was lower in GC tissues (Fig. 1A). Then,
we investigated miR-127 expression in four GC cell lines
using RT-qPCR. As shown in Fig. 1B, miR-127 expression was
slightly reduced in AGS cell line but significantly decreased
in the remaining GC cell lines. The Wnt7a expression in the
same 20 paired GC tissues and the four GC cell lines was also
examined (Fig. 1C and D). Wnt7a expression in GC tissues was
higher than normal tissues, and Wnt7a expression in all GC

cell lines was increased. Regression correlation analysis was
used to determine the association between miR-127 and Wnt7a
expression (Fig. 1E), and the inverse correlation coefficient
was r=-0.7991. The results indicated that miR-127 inhibited
GC progression by upregulating Wnt7a expression.

miR-127 inhibits GC migratory and invasive ability. We used
Transwell assay to investigate the ability of GC cell migra-
tion and invasion regulated by miR-127. RT-qPCR was used
to analyze the relative miR-127 expression in two GC cell
lines following transfection with miR-127 mimic and inhib-
itor (Fig. 2A). Fig. 2B results indicated that miR-127 mimic
group showed decreased migration, whereas, the miR-127
inhibitor group enhanced migration in the two cell lines.
Overexpression of miR-127 decreased cell invasion, while
miR-127 inhibitor promoted cell invasion (Fig. 2C).

Wnt7a promotes GC migratory and invasive ability. We
also used Transwell assay to investigate the ability of GC
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Figure 2. Inhibition of miR-127 in regulation of gastric cancer (GC) cell migration and invasion. (A) Detection of miR-127 expression after transfection with
miR-127 mimic and inhibitor in two GC cell lines using RT qPCR. (B) Images and quantitative cell migration in GC cells after transfection with miR-127
mimic and inhibitor. (C) Images and quantitative invasion in GC cells after transfection with miR-127 mimic and inhibitor. "P<0.05; “P<0.01; ""P<0.01.

cell migration and invasion regulated by Wnt7a. RT-qPCR
and western blot analysis were used to determine the rela-
tive Wnt7a expression in two GC cell lines after silencing
Whnt7a (Fig. 3A and B). Fig. 3C results show that Wnt7a siRNA
group decreased migration in both cell lines compared with
control group. In addition, knockdown of Wnt7a decreased cell
invasion (Fig. 3D).

Corroboration of Wnt7a as a target of miR-127. It has
been reported that miRNA regulation of gene expression
via targeting the 3'-UTR of mRNA was very important.
Therefore, we used TargetScan and miRanda to verify the
direct target of miR-127 and found Wnt7a may be the target
of miR-127. The predicted target sites between miR-127 and
the Wnt7a are shown in Fig. 4A. Then, we used dual luciferase
reporter assay to detect the predicted sequence binding sites
of miR-127 and Wnt7a in the BGC-823 and HGC-27 cell lines.
The luciferase reporter activity in the miR-127 mimic group
was obviously lower than the control group in the two cell

lines (Fig. 4B). Then, we detected miR-127 binding ability in
mutated type of miR-127. The results stated that the miR-127
mimic group had no effect on the luciferase reporter activity.
The results showed that miR-127 inhibited Wnt7a translation
by binding to the 3'-UTR of the Wnt7a. We then evaluated
the Wnt7a expression in two GC cell lines after transfection
with miR-127 mimic or inhibitor. It was shown that Wnt7a
mRNA expression and protein level was markedly reduced
after overexpression of miR-127 but significantly increased
when silencing miR-127 in GC cells (Fig. 4C and D). The
results suggested that miR-127 regulated Wnt7a expression by
controlling the development of GC.

Reversal of Wnt7a in miR-127 inhibition effect in GC. We used
Transwell assay to investigate the role of Wnt7a in GC cell
migration and invasion regulated by miR-127. The miR-127
mimic group showed decreased migration compared to the
control group in GC cells. However, the re-expression of both
miR-127 and Wnt7a showed higher migration compared to
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Figure 3. Inhibition of Wnt7a siRNA in the regulation of gastric cancer (GC) cell migration and invasion. (A) Detection of Wnt7a expression after transfection
with Wnt7a siRNA in two GC cell lines using RT-qPCR. (B) Detection of Wnt7a protein level after transfection with Wnt7a siRNA in GC cells using western
blot analysis. (C) Images and quantitative cell migration in GC cells after transfection with Wnt7a siRNA. (D) Images and quantitative cell invasion in GC cells

after transfection with Wnt7a siRNA. "P<0.05; “P<0.01.

cell overexpression of miR-127 alone (Fig. 5A), suggesting that
Whnt7a attenuated the inhibitory effect of miR-127 on GC cell
migration. In addition, Fig. 5B results show that the relative
cell invasion in GC cells was decreased in miR-127 mimic
group. However, re-expression of both miR-127 and Wnt7a
showed higher invasion than cell overexpression of miR-127
alone (Fig. 5B), suggesting that Wnt7a attenuated the inhibitory
effect of miR-127 on GC cell invasion. In conclusion, miR-127
inhibited GC cell migration and invasion by targeting Wnt7a.

Discussion

It has been proven that miR-127 abnormal expression in various
malignancies is involved in the development and progres-
sion of multiple tumors, including GC (24-27). Our study
showed a markedly decreased miR-127 expression in GC, and

miR-127 mimic suppressed GC cell migration and invasion,
while miR-127 inhibitor promoted it, which was consistent
with previous findings showing that miR-127 decreased in GC
and miR-127 mimic inhibited GC cell progression (28).

It is well known that Wnt7a signaling is involved in cancer
progression (29). However, the manner in which Wnt genes are
regulated in tumors are rarely reported. Recently, Wnt7a was
reported to be overexpressed in colorectal cancer and pancre-
atic cancer (20). We found that Wnt7a expression was obviously
higher in GC, which is consistent with the reports that Wnt7a
was upregulated in GC (20,30). Previous results also showed
that Wnt7a promoted cell proliferation and adhesion regulated
by miR-15b, and miR-15b exhibited significant inverse corre-
lation with Wnt7a in ovarian cancer (21). Kim et al found that
Wnt7a expression was directly regulated by miR-199a in cuta-
neous squamous cell carcinoma (31). The present study found
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Figure 4. Corroboration of Wnt7a as a direct target of miR-127. (A) Schematic diagram of the binding sites of miR-127 with the 3’-UTR of Wnt7a. (B) Relative
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that Wnt7a expression increased in GC and silencing Wnt7a
inhibited GC cell migratory and invasive ability.

There are some limitations of this study. Our research did
not conduct clinical study. Thus, future clinical study focusing
on miR-127/Wnt7a association with clinicopathologic features
of human patients, as well as their association with patient
prognosis is necessary. In addition, further study of serum
expression levels in GC patients may help to develop effective
biomarkers for the diagnosis of gastric cancer.

Collectively, miR-127 expression was upregulated while
Whnt7a was downregulated in GC. The relationship between
miR-127 and Wnt7a expression was negatively correlated. We
first proved that Wnt7a was a direct target of miR-127 in the
regulation of the progression of GC and Wnt7a could partially
reverse the suppression effect of miR-127 in GC, indicating
miR-127/Wnt7a axis has a potential application value in GC
diagnosis and therapy.
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