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MicroRNA-150-5p and SRC kinase signaling inhibitor 1
involvement in the pathological development of gastric cancer
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Abstract. The current study aimed to assess the regulatory
mechanism of microRNA-150-5p (miR-150-5p) in the
pathogenesisofgastriccancer.Reversetranscription-quantitative
polymerase chain reaction (RT-qPCR) was performed to
verify the expression of miR-150-5p in gastric cancer tissues
and cell lines, which was revealed to be highly expressed in
each. In addition, the expression of miR-150-5p was associated
with advanced gastric cancer and lymph node metastasis. The
current study then hypothesized that SRC kinase signaling
inhibitor 1 (SRCIN1) was the target gene of miR-150-5p, a
theory that was confirmed via a dual luciferase reporter gene
assay. RT-qPCR and western blotting were then performed to
verify the expression of SRCINI in gastric cancer tissues and
cell lines. The results demonstrated that SRCIN1 was lowly
expressed in gastric cancer tissues and cells. To assess the
effect of miR-150-5p on gastric cancer cells, experiments were
conducted with BGC-823 cells transfected with a miR-150-5p
inhibitor or a miR-150-5p inhibitor+SRCIN1-small interfering
(si)RNA respectively. A cell counting kit-8 assay and flow
cytometry were also used to assess cell viability and apoptosis,
respectively. Western blotting and RT-qPCR were further used
to measure the expression of specific markers of epithelial
mesenchymal transition (EMT), including epithelial cell
markers (E-cadherin and zona occluding-1) and interstitial
cell markers (vimentin, N-cadherin and 3-catenin). The results
revealed that the miR-150-5p inhibitor attenuated cell viability,
induced apoptosis, decreased the expression of interstitial
cell markers and increased epithelial cell marker expression.
However, all effects of the miR-150-5p inhibitor were reversed
following SRCINI1-siRNA treatment. In summary, the current
study indicated that the miR-150-5p inhibitor attenuated cell
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viability, induced apoptosis and inhibited gastric cancer cell
EMT by targeting SRCINT.

Introduction

Gastric cancer (GC) is one of the most common malignant
tumors of the digestive tract in the world (1). Despite the
continuous development of novel treatment options for GC,
the prognosis of the disease remains poor (1-3). Many patients
with GC exhibit tumor metastasis upon diagnosis, making
treatment very difficult (4,5). Therefore, further elucidating
the molecular mechanism of GC to determine early diagnostic
markers, therapeutic targets, novel molecular targeted thera-
peutic drugs and indicators of metastasis and recurrence is of
great importance in GC.

MicroRNAs (miRNAs) are a type of non-coding small
RNA containing 20-24 nucleotides that regulate the expres-
sion of their target genes primarily at the post-transcriptional
level (6-8). Thereby, miRNAs participate in a variety of cell
functions including cell proliferation, apoptosis, differentia-
tion, metabolism and endocrine system regulation (6,7,9). The
abnormal expression of miRNA is associated with a variety of
diseases including tumors (7). miRNA has been demonstrated
to be involved in the regulation of tumor cell proliferation,
apoptosis, differentiation, drug resistance, invasion and metas-
tasis, among which miR-150 also ion, drug resistance, invasion
and metastasis, among which miR-150 also serves an impor-
tant role in the development of tumors (10-15). In colorectal
cancer, breast cancer and melanoma, miR-150 is significantly
downregulated and exerts a tumor suppressive role (11-13).
However, in cervical cancer, miR-150 is highly expressed and
promotes tumor progression (14). Therefore, miR-150 serves
different roles in different tumor types (10-14). miR-150-5p, a
member of the miR-150 family, has been determined to inhibit
cancer cell aggressiveness by targeting cwcv and kazal like
domains proteoglycan 1 in head and neck squamous cell carci-
noma (15). miR-150-5p affects cell proliferation, apoptosis and
epithelial-mesenchymal transition (EMT) by regulating the
BRAFV600E mutation in papillary thyroid cancer cells (16).
miR-150-5p has also been identified as a novel prognostic
biomarker in non-small cell lung cancer (17). Yu et al (18)
hypothesized that the aryl hydrocarbon receptor enhanced
the expression of miR-150-5p to suppress cell proliferation
and invasion in prostate cancer by regulating MAP3K12.
Furthermore, Suetsugu et al (19) revealed that miR-150-5p
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inhibits the aggressiveness of lung squamous cell carcinoma
cells. These results indicate the important roles of miR-150-5p
in tumor progression. However, to the best of our knowledge,
the role of miR-150-5p in the pathological development of GC
remains largely unknown.

EMT is an important component of wound healing and
stem cell behavior (20), which may develop fibrosis and tumor
progression under pathological conditions (20-22). In addition,
tumor cells can obtain transfer force and invasiveness via
certain signaling pathways, which include the TGF-f/Smad
pathway (23). For example, the reorganization of the cytoskel-
eton and prominent membrane behavior are all key features of
tumor invasion (23,24). In order to leave the primary tumor and
invade surrounding tissue, tumor cells must destroy contact
between cells, recombine the attachment site of the cell-matrix
and generate chemotaxis under the guidance of the extracel-
lular matrix (23,24). In EMT, polarized epithelial cells, which
originally exhibit no activity, dissolve their own intercellular
junctions into independent, depolarizing and active metastatic
mesenchymal cells (22,24). For example, the expression
and function of E-cadherin, which supports epithelial cell
junctions, disappear, while N-cadherin, which supports mesen-
chymal cell-cell attachment, is induced (21). The expression
of N-cadherin triggers cell metastasis and invasion. Vimentin
contributes to EMT cancer cell mechanics by mediating
cytoskeletal organization and focal adhesion maturation (25).
Highly and abnormally expressed [3-catenin, a multifunctional
protein that serves an important role in physiological homeo-
stasis, results in various diseases including cancer, which can
serve as transcriptional co-regulators and as adaptor proteins
for intracellular adhesion (26). Zonula occluden-1 (ZO-1) is a
tight junction-associated protein involved in the maintenance
and regulation of epithelial barrier function and is often
utilized as an indicator of tight junctional barrier function and
permeability of various tissues (27). To the best of our knowl-
edge, the effect of miR-150-5p on GC EMT, particularly on the
expression of interstitial cell markers (vimentin, N-cadherin
and (-catenin) and epithelial cell markers (E-cadherin and
Z0-1) in GC cells remain unclear.

The current study aimed to assess the role and regulation
mechanism of miR-150-5p in the pathological process of GC.

Materials and methods

Clinical samples. A total of 36 GC tissue and paired normal
tissue samples (2 cm from the tumor lesion) were collected
from patients with GC (age range, 43-67 years; male:female,
1:1; Stage I, 12 cases; Stage II, 12 cases; Stage I1I-1V, 12 cases;
Ilymph node metastases, 18 cases; no lymph node metastasis,
18 cases) who had undergone surgical resection at Zhuzhou
Central Hospital (Zhuzhou, China) from March 2015 to
March 2017. None of the patients received any radiotherapy
or chemotherapy prior to the surgery. The present study was
approved by the Ethical Committee of the Zhuzhou Central
Hospital (Zhuzhou, China) and written informed consent was
obtained from each patient.

Cell culture. The GC cell lines MGC-803, SGC-7901,
BGC-823, and the normal gastric epithelial cell line GES-1
(all Shanghai Guandao Bio-engineering Co., Ltd., Shanghai,
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China) were cultured in Dulbecco's modified Eagle medium or
RPMI-1640 (Gibco; Thermo Fisher Scientific, Inc., Waltham,
MA USA) supplemented with 10% fetal bovine serum (Gibco;
Thermo Fisher Scientific, Inc.) and 1% penicillin/streptomycin
(Sigma-Aldrich; Merck KGaA; Darmstadt, Germany). Cells
were incubated in a humidified incubator at 37°C with 5% CO,

Dual luciferase reporter assay. TargetScan bioinfor-
matics software (www.targetscan.org/vert_71) was used
to predict the targets of miR-150-5p. It was revealed that
SRC kinase signaling inhibitor 1 (SRCIN1) was a potential
target of miR-150-5p. To confirm this prediction, wild type
(WT-SRCIN1) and mutant (MUT-SRCIN1) 3'-untranslated
regions of SRCIN1 were cloned into a pmiR-RB-ReportTM
dual luciferase reporter gene plasmid vector (Guangzhou
RiboBio Co., Ltd., Guangzhou, China). BGC-823 cells
were co-transfected with WT-SRCINI or MUT-SRCIN1
and miR-150-5p mimic (5'-UCUCCCAACCCUUGUACC
AGUG-3") or mimic control (5'-UUCUCCGAACGUGUC
ACGUTT-3") using Lipofectamine® 3000 (Invitrogen; Thermo
Fisher Scientific, Inc.) following the manufacturer's protocol.
miR-150-5p mimic and mimic control were synthesized by
Shanghai GenePharma Co., Ltd. (Shanghai, China). Following
48-h incubation, luciferase activity was assessed using the
dual-luciferase assay system (Promega Corporation, Madison,
WI, USA), according to the manufacturer's protocol. Firefly
luciferase activity was normalized to Renilla luciferase
activity.

Cell transfection. An miR-150-5p inhibitor and its control
(inhibitor control) were synthesized by Shanghai GenePharma
Co., Ltd. (Shanghai, China). BGC-823 cells were seeded into
6-well plates (1x10° cells per well) and cultured at 37°C for
24 h. Cells were transfected with 100 nM miR-150-5p inhibitor
(5-CACUGGUACA AGGGUUGGGAGA-3'), 100 nM inhibitor
control (5-CAGUACUUUUGUGUAGUACAA-3"), 10 uM
control-siRNA (cat no. abx941273), 10 uM SRCINI-siRNA
(cat no. abx905269; both Abbexa, Ltd.) or miR-150-5p
inhibitor+SRCIN1-siRNA using Lipofectamine® 3000
(Invitrogen; Thermo Fisher Scientific, Inc.), according to the
manufacturer's protocol. Transfection efficiency was detected
following 48-h transfection via reverse transcription-quantitative
polymerase chain reaction (RT-qPCR) or/and western blotting.
Cells without any treatment were used as the control.

Cell counting kit (CCK)-8 assay. The current study utilized the
CCKS8 method to detect cell viability. Following 48-h transfec-
tion, BGC-823 cell suspension was adjusted to 1x10* cells/ml
and 100 gl cell suspension was added to each well of a 96-well
plate. Cells were cultured at 37°C with 5% CO, for 24 h.
Subsequently, 10 1 CCK-8 reagent (Sigma-Aldrich; Merck
KGaA) was added to each well. Absorbance at the wavelength
of 450 nm was measured using an automatic enzyme-linked
immune detector following 2 h of incubation at 37°C. The
experiment was repeated three times.

Flow cytometry. Following 48-h transfection, BGC-823 cells
were digested with 0.2% trypsin, washed with PBS and fixed
with 70% ethanol overnight at 4°C. The apoptosis condi-
tion of cells was detected using the annexin V-Fluorescein
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isothiocyanate (FITC)/propidium iodide (PI) kit (cat
no. 70-AP101-100; Hangzhou MultiSciences (Lianke) Biotech
Co., Ltd., Hangzhou, China) according to the manufacturer's
protocol. Cell apoptosis rate was measured using a FACS
Calibur flow cytometer with FlowJo software (version 7.6.1;
FlowJo LLC, Ashland, OR, USA). Cells without any treatment
were used as the control group. The assay was performed in
triplicate.

Western blotting. Cells (MGC-803, SGC-7901, BGC-823 and
GES-1) were washed with ice cold PBS. Total protein was
extracted from cells using radioimmunoprecipitation assay
buffer (Beyotime Institute of Biotechnology, Shanghai, China)
at 4°C for 1 h. Protein samples were collected via centrifuga-
tion at a speed of 12,000 x g for 5 min at 4°C. Total protein
was quantified using a bicinchoninic acid protein assay kit
(Beyotime Institute of Biotechnology) and 30 ug protein/lane
was separated via SDS PAGE on a 10% gel. The separated
proteins were transferred onto polyvinylidene difluoride
membranes and blocked with 5% non-fat milk at room temper-
ature for 2 h. The membranes were incubated with primary
antibodies against SRCINT1 (1:1,000; cat no. 3757), N-cadherin
(1:1,000; cat no. 13116), vimentin (1:1,000; cat no. 12,826),
B-catenin (1:1,000; cat no. 25362), E-cadherin (1:1,000; cat
no. 3195), ZO-1 (1:1,000; cat no. 13663) and [-actin (1:1,000;
cat no. 4970; all Cell Signaling Technology, Inc., Danvers, MA,
USA) overnight at 4°C. Membranes were washed four times
with PBST. Following primary incubation, membranes were
incubated with horseradish peroxidase-conjugated anti-rabbit
Immunoglobulin G secondary antibody (cat no. 7074; 1:2,000;
Cell Signaling Technology, Inc.) for 2 h at room temperature.
Membranes were washed four times with PBST. Protein
bands were visualized using an ECL reagent (EMD Millipore,
Billerica, MA, USA). Protein expression was quantified using
AlphaView 3.4.0 software (ProteinSimple, San Jose, CA, USA).

RNA isolation and RT-gPCR. Total RNA was extracted from
tissue samples and cells (MGC-803, SGC-7901, BGC-823
and GES-1) using the TRIzol® reagent (Invitrogen; Thermo
Fisher Scientific, Inc.). RNA concentration was detected
using NanoDrop™ 2000 spectrophotometer (Thermo Fisher
Scientific, Inc.) and samples were stored at -80°C for further
use. Total RNA was reverse transcribed into cDNA using
the miScript Reverse Transcription kit (Applied Biosystems;
Thermo Fisher Scientific, Inc.), according to the manufacturer's
protocol. qPCR was subsequently performed using QuantiFast
SYBR Green PCR kit (Takara Bio, Inc., Otsu, Japan) using
a CFX Connect Real-Time System (Bio-Rad Laboratories,
Inc., Hercules, CA, USA). The primer sequences for gPCR
were as follows: miR-150-5p forward, 5"TCGGCGTCTCCC
AACCCTTGTAC-3" and reverse, 5'-GTCGTATCCAGTGCA
GGGTCCGAGGT-3'; SRCINI forward, 5'-AGCCCCGAC
AAAAGCAAAC-3' and reverse, 5'-CCAAAGGAAGTC
AATACAGGGATAG-3"; N-cadherin forward, 5'-TTTGAT
GGAGGTCTCCTAACACC-3' and reverse, 5'-ACGTTTAAC
ACGTTGGAAATGTG-3"; vimentin forward, 5'-GACGCC
ATCAACACCGAGTT-3" and reverse, 5'-CTTTGTCGTTGG
TTAGCTGGT-3'; B-catenin forward, 5"AACAGGGTCTGG
GACATTAGTC-3" and reverse, 5'-CGAAAGCCAATCAAA
CACAAAC-3"; E-cadherin forward, 5'-CGAGAGCTACAC
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GTTCACGG-3' and reverse, 5-GGGTGTCGAGGGAAA
AATAGG-3"; ZO-1 forward, 5'-CCTCTGATCATTCCACAC
AGTC-3'andreverse, 5-TAGACATGCGCTCTTCCTCTCT-3";
GAPDH forward, 5'-CTTTGGTATCGTGGAAGGACTC-3'
and reverse, 5'-GTAGAGGCAGGGATGATGTTCT-3"; U6
forward, 5-GCTTCGGCAGCACATATACTAAAAT-3" and
reverse, 5'-CGCTTCACGAATTTGCGTGTCAT-3". The ther-
mocycling conditions were as follows: Initial denaturation at
95°C for 10 min; 35 cycles of 95°C for 15 sec and 55°C for
40 sec. Relative gene expression was calculated using the 244
method (28) and U6 and GAPDH served as internal controls for
miRNA and mRNA expression, respectively.

Statistical analysis. Statistical analyses were performed using
GraphPad Prism 5 software (GraphPad Software, Inc., La
Jolla, CA, USA). Data are presented as the mean + standard
deviation. One-way analysis of variance followed by a Tukey's
post-hoc test was used analyze differences among multiple
groups and an unpaired or paired Student's t-test was used to
analyze the statistical significance between two groups. P<0.05
was considered to indicate a statistically significant result.

Results

miR-150-5p is highly expressed in GC tissues and cells and
is associated with advanced GC and lymph node metastasis.
The level of miR-150-5p in GC tissues, paired normal tissues,
GC cell lines (MGC-803, SGC-7901 and BGC-823) and the
normal gastric epithelial cell line (GES-1) were detected using
RT-gPCR. The results demonstrated that compared with normal
tissues, miR-150-5p was upregulated in GC tissue (Fig. 1A).
Additionally, compared with GES-1 cells, miR-150-5p was
significantly upregulated in all GC cell lines and was most
abundantly expressed in BGC-823 cells (Fig. 1B). Furthermore,
it was revealed that higher levels of miR-150-5p were exhibited
in patients with advanced GC, with evidence of lymph node
metastases (Fig. 1C). The expression of miR-150-5p gradually
increased from Stage I, Stage II, Stage III-IV, non-lymph node
metastasis and lymph node metastasis.

SRCINI is a target of miR-150-5p, which is lowly expressed in
GC tissues and cells. To assess the target genes of miR-150-5p,
the current study utilized TargetScan (www.targetscan.
org/vert_71). The results demonstrated the existence of
binding sites between SRCIN1 and miR-150-5p (Fig. 2A).
Additionally, to reveal whether miR-150-5p directly binds
to SRCINI, a dual luciferase reporter assay was performed.
The miR-150-5p-SRCIN1-WT or miR-150-5p-SRCIN1-MUT
reporter plasmids were co-transfected into BGC-823 cells
with miR-150-5p mimics or mimic controls. The results
revealed that luciferase activity significantly decreased
in the BGC-823 cells co-transfected with miR-150-5p
mimic and miR-150-5p-SRCIN1-WT, but not with
miR-150-5p-SRCIN1-MUT (Fig. 2B). The data indicates that
SRCINTI is a target gene of miR-150-5p.

It was also demonstrated that the mRNA level of SRCIN1
in GC tissues was lower than that of normal tissues (Fig. 2C).
SRCINI was also downregulated in all GC cell lines of the
current study when compared with GES-1 cells and the expres-
sion was lowest in BGC-823 cells (Fig. 2D and E).
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Figure 1. miR-150-5p expression in gastric cancer tissues and cells, and the association between lymph node metastasis and miR-150-5p expression. Reverse
transcription-quantitative polymerase chain reaction was performed to detect the level of miR-150-5p. (A) miR-150-5p expression in gastric cancer tissue
and paired normal tissue samples. (B) miR-150-5p expression in gastric cancer cell lines, MGC-803, SGC-7901 and BGC-823, as well as the normal gastric
epithelial cell line, GES-1. (C) Correlation between the clinicopathological features and miR-150-5p expression in patients with GC. Data expressed as the
mean + standard deviation. *P<0.01 vs. normal tissues; "P<0.05 and “P<0.01 vs. GES-1. miR, microRNA.
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Figure 2. Association of miR-150-5p and SRCINI. (A) The interaction between miR-150 and the 3'UTR of SRCIN1 was predicted using microRNA target
site prediction software (TargetScan). (B) Luciferase activity of a reporter containing wild-type SRCIN1 3'UTR or mutant SRCIN1 3'UTR are presented.
“P<0.01 vs. mimic control. reverse transcription-quantitative polymerase chain reaction was performed to detect SRCIN1 mRNA levels in (C) gastric cancer
tissues and paired normal tissues, and in (D) gastric cancer cell lines (MGC-803, SGC-7901 and BGC-823) and normal gastric epithelial cells (GES-1).
(E) Western blotting was performed to detect SRCINI protein levels in gastric cancer cell lines and normal gastric epithelial cells. All Data were presented as
the mean + standard deviation of three independent experiments. /P<0.01 vs. normal tissues; "P<0.05 and “P<0.01 vs. GES-1. miR, microRNA, SRCIN1, SRC
kinase signaling inhibitor 1; UTR, untranslated region.

miR-150-5p inhibitor suppresses GC cell viability and
induces apoptosis. To assess the role of miR-150-5p in GC,
a miR-150-5p inhibitor, SRCINI-siRNA, or miR-150-5p

inhibitor+SRCINI1-siRNA was transfected into BGC-823
cells. Following 48-h transfection, transfection efficiency
was detected using RT-qPCR and/or western blotting. The
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results demonstrated that, compared with the control group,
the miR-150-5p inhibitor significantly reduced miR-150-5p
expression (Fig. 3A) and SRCIN1-siRNA significantly reduced
the mRNA and protein level of SRCIN1 (Fig. 3B and C). The
results also demonstrated that, compared with the control
group, SRCINI-siRNA significantly enhanced BGC-823 cell
viability (Fig. 3D) and inhibited cell apoptosis (Fig. 3E and F),
while control-siRNA had no effect on BGC-823 cell viability
or apoptosis. These results suggest that miR-150-5p may be
involved in regulating SRCINT1 expression in GC cells.
Additionally, compared with control group, the miR-150-5p
inhibitor significantly increased SRCINI mRNA and protein
expression, which was inhibited following SRCIN1-siRNA treat-
ment (Fig. 4A and B). The results of the CCK-8 assay indicated
that the miR-150-5p inhibitor decreased BGC-823 cell viability,
whilst SRCIN1-siRNA treatment reversed this effect (Fig. 4C).
Furthermore, it was revealed that the miR-150-5p inhibitor
significantly induced BGC-823 cell apoptosis, which was
reversed following SRCIN1-siRNA treatment (Fig. 4D and E).

miR-150-5p inhibitor suppresses EMT in BGC-823 cells.
Finally, the current study assessed whether miR-150-5p
affected GC cell EMT, interstitial cell markers (vimentin,
N-cadherin and p-catenin) and epithelial cell markers (ZO-1
and E-cadherin). The results indicated that compared with
the control group, the miR-150-5p inhibitor reduced the
expression of interstitial cell markers (vimentin, N-cadherin
and pP-catenin) and increased the expression of epithelial cell
markers (ZO-1 and E-cadherin), thus inhibiting gastric cancer
cell EMT. All these effects were reversed by SRCIN1-siRNA
treatment (Fig. 5).

Discussion

GC is a malignant tumor that originates from the epithelium
of gastric mucosa (1). The annual incidence of GC in China
is ~400,000, which accounts for 42% of the total number
of cases worldwide (4,29). GC accounts for 10% of all
diagnosed cancer types each year and accounts for 12% of
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Figure 5. miR-150-5p inhibitor inhibits BGC-823 cell EMT. BGC-823 cells were transfected with an inhibitor control,a miR-150-5p inhibitor, and a miR-150-5p
inhibitor+SRCIN1-siRNA for 48 h. The (A) protein and mRNA expression of EMT factors including (B) N-cadherin, (C) vimentin and (D) (3-catenin, and
epithelial cell markers (E) ZO-1 and (F) E-cadherin were detected via western blotting and reverse transcription-quantitative polymerase chain reaction. Data
were presented as the mean + standard deviation. “"P<0.01 vs. control; “P<0.05 and *"P<0.01 vs. inhibitor. miR, microRNA, EMT, epithelial mesenchymal
transition; SRCIN1, SRC kinase signaling inhibitor 1; siRNA, small interfering RNA; ZO-1, zonula occluden-1.

all cancer associated mortalities worldwide (2.,4). It is also Many studies have determined the role of miRNAs in
one of the most common malignancies (13,14). The current  the development of various diseases (7,30-32) and further
study assessed the role and mechanism of miR-150-SRCIN1  research has revealed that miRNAs are involved in the
in the pathogenesis of GC development. development of various types of cancer (33-36). Many
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studies have also identified the aberrant expression of
certain miRNAs in tumor cells and thus are considered
novel references for tumor diagnosis (37,38). miRNAs are
novel therapeutic targets and may serve as prognostic indi-
cators (34). In recent years, a large number of studies have
revealed that miRNAs serve a significant role in the develop-
ment of GC (39,40). However, to the best of our knowledge,
the role of miR-150-5p in the pathological development of
GC remains largely unclear. Therefore, the current study
was performed.

The present study utilized RT-qPCR to detect the expres-
sion of miR-150-5p in different GC cell lines (including
well-differentiated gastric adenocarcinoma MGC-803, moder-
ately differentiated gastric adenocarcinoma SGC-7901 and
poorly differentiated gastric adenocarcinoma BGC-823) and
in the normal stomach mucosal epithelial cell line GES-1. The
results revealed that miR-150-5p was significantly upregulated
in all GC cell lines and the highest expression was exhibited
in BGC-823 cells. Additionally, 36 GC tissue samples and
adjacent normal tissues (including 12 cases of stage I GC,
12 cases of Stage I and 12 cases of Stage III-IV, with lymph
node metastasis exhibited in 18 cases and no lymph metastasis
in 18 cases) were utilized to assess the association between
miR-150-5p expression and GC staging. The results revealed
that the highest expression level of miR-150-5p was observed
in GC patients at Stage III-IV, and the expression level of
miR-150-5p was increased in GC patients with lymph node
metastasis. This indicated that an increased expression of
miR-150-5p was associated with advanced GC and lymph
node metastasis.

The current study predicted that SRCIN1 was a target
gene of miR-150-5p and this was confirmed by utilizing
the dual luciferase reporter gene system. Lower expression
levels of SRCIN1 were also demonstrated in GC tissues
and cells, with the lowest expression exhibited in BGC-823
cells.

Furthermore, experiments were performed to assess the
effects of miR-150-5p downregulation on BGC-823 cells,
which exhibit the highest level of miR-150-5p among the GC
cell lines examined. The results indicated that the miR-150-5p
inhibitor decreased BGC-823 cell viability and induced cell
apoptosis.

EMT is an important process of cancer cell migration
and metastasis that can be induced by various transcription
factors and signal transduction factors (21,22,24). miRNAs, as
small RNAs that regulate protein translation at the post-tran-
scriptional level, are also involved in the EMT process. The
present study assessed the effects of miR-150-5p treatment on
BGC-823 cell EMT. The results revealed that the expression
of vimentin, N-cadherin and (3-catenin were significantly
decreased, while the expression of E-cadherin and ZO-1 were
increased in BGC-823 cells transfected with the miR-150-5p
inhibitor, indicating an inhibitory effect on GC cell EMT. In
addition, the current study determined that all the effects of
the miR-150-5p inhibitor on BGC-823 cells were reversed
following SRCINI1-siRNA treatment. Furthermore, the results
indicated that control-siRNA exhibited no significant effect on
SRCINI expression at the mRNA or protein level. Therefore,
an inhibitor + control-siRNA group was not included in the
present study.
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In conclusion, the results of the current study revealed that
the miR-150-5p inhibitor inhibited GC cell viability, induced
cell apoptosis and inhibited GC cell EMT by targeting
SRCINTI. Therefore, the miR-150-5p/SRCINT1 axis may be
considered as a potential clinical indicator and therapeutic
target for the treatment of GC. However, the current study only
performed a preliminary assessment of the role of miR-150-5p
in GC. To validate these results, further experimental research
is required. For example, the protein level of SRCIN1 in GC
tissues should be determined and the correlation between
SRCINI and miR-150-5p should be examined. In addition,
the association between the expression levels of SRCINI or
miR-150-5p with the clinicopathological features of patients
with GC should be assessed. The current study aims to deter-
mine these in the future.
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