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Upregulation of miR-185 promotes apoptosis of
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Abstract. MicroRNA (miR)-185, which has been reported
to be abnormally expressed in some types of cancer, exerts
significant effects on the proliferation, apoptosis, drug
resistance and metastasis of cancer cells. The present study
aimed to explore the effects and underlying molecular mecha-
nisms of miR-185 upregulation on the apoptosis of gastric
cancer (GC) cells. Quantitative polymerase chain reaction
(@PCR) and western blotting were used to detect the expres-
sion levels of miR-185 in GC and adjacent normal tissues. In
addition, miR-185 expression was detected in the following
GC cell lines: MKN74, SGC7901, BGC823, MGCR803, as
well as in the gastric epithelial cell line GES-1. Subsequently,
miR-185 mimics were transfected into MGC803 cells.
Post-transfection, the following experiments were conducted:
MTT assay was applied to test cell viability; flow cytometry
(FCM) was used to determine the apoptotic rate of the cells;
and qPCR and western blotting were conducted to detect the
expression levels of the following apoptosis-associated factors:
B-cell lymphoma 2 (Bcl-2), Bcl-2-associated X protein (Bax),
survivin, X-linked inhibitor of apoptosis protein (XIAP),
livin, caspase-3 and caspase-8. The results demonstrated that
miR-185 was downregulated in GC tissues compared with
the adjacent tissues. In cell lines, miR-185 expression was
higher in GES-1 cells compared with in the GC cell lines; in
the 4 GC cell lines, the strongest miR-185 expression was in
MKN74 cells, followed by SGC7901 and BGC823 cells, and
the weakest was in MGC803 cells (P<0.05). Expression of
miR-185 was associated with tumor size, differentiation and
lymphatic metastasis. Post-transfection with miR-185 mimics,
miR-185 expression was significantly increased in a time- and
concentration-dependent manner. MGC803 cell viability was
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significantly decreased following miR-185 mimics transfec-
tion. The results of FCM demonstrated that post-transfection
with miR-185 mimics, the apoptotic rate of MGC803 cells
was significantly increased. Post-transfection with miR-185
mimics, the expression levels of Bcl-2, survivin and XIAP
were significantly decreased in MGCS803 cells, whereas
the expression levels of Bax and livin were not altered,
and caspase-3 and caspase-8 expression was significantly
increased. Spectrophotometry indicated that caspase-3 and
caspase-8 activity was significantly increased in MGC803
cells following transfection with miR-185 mimics. In conclu-
sion, the present study suggested that miR-185 upregulation
in GC cells may promote apoptosis of tumor cells via gene
expression regulation.

Introduction

Gastric cancer (GC) is the most common gastrointestinal
malignancy in Asia (1). With the advancement of diagnostic
and therapeutic techniques, certain preventative measures
and treatment strategies have been developed, thus resulting
in a decline in GC incidence and mortality rate. However,
GC remains a serious threat to human health (2-5). During
the complex development and progression of GC, various
molecules have been confirmed to be involved in tumor cell
proliferation, apoptosis, invasion, metastasis and drug resis-
tance (6,7). Although numerous studies have been conducted
regarding GC, the exact molecular mechanisms underlying
GC remain unclear (8,9). In recent studies, apoptotic resistance
has been suggested as an important feature of GC cells (10).
Due to their marked anti-apoptotic activity, GC cells exhibit
strong survivability, which may lead to the progression and
metastasis of GC. It has previously been confirmed that some
molecules and signaling pathways are involved in the develop-
ment of apoptotic resistance in GC (11-13); however, the key
molecules and signaling pathways remain to be elucidated.
The complex molecular mechanisms underlying apop-
totic resistance of GC cells have been explored in numerous
studies (14-16); however, these studies have been unsuccessful
in applying apoptosis-promoting strategies in the treatment
of GC. Previous studies demonstrated that microRNAs
(miRNAs/miR) serve a regulatory role in the apoptosis of GC
cells (17,18). Since miRNAs exert a potent inhibitory effect on
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numerous target genes, they are considered to possess a stronger
biological function compared with single genes. Numerous
studies have reported that miR-185 is involved in tumor prolif-
eration, apoptosis, invasion and multidrug resistance (19-21).
miR-185 may also be involved in the apoptosis of GC cells;
however, the association between miR-185 and GC cell apop-
tosis, as well as the underlying molecular mechanisms, remain
unclear. The present study analyzed the association between
miR-185 and apoptosis of GC cells, and demonstrated that
miR-185 expression was significantly decreased in GC tissues
and cell lines; in particular, miR-185 expression was lower in
poorly differentiated cell lines. Following transfection with
miR-185 mimics, in order to upregulate miR-185 expression in
GC cells, the viability of GC cells was significantly decreased;
apoptotic rate was increased; and the expression levels of
apoptosis-associated genes [B-cell lymphoma 2 (Bcl-2),
survivin, X-linked inhibitor of apoptosis protein (XIAP)], and
the expression and activity of caspase-3 and caspase-8 were
altered. These results suggested that miR-185 was associated
with apoptosis of GC cells by downregulating the expression
of anti-apoptotic genes. miR-185 may promote apoptosis of
GC cells; therefore, miR-185 may serve as a tumor marker and
as a potential target for the regulation of GC cell apoptosis.

Materials and methods

Materials. Human GC cell lines MKN74, SGC7901, BGC823
and MGC803 were obtained from the Research Center of
the Fourth Affiliated Hospital of Hebei Medical University
(Shijiazhuang, China); and the GES-1 gastric epithelial cell
line was purchased from the Institute of Biochemistry and
Cell Biology (Shanghai, China). RPMI-1640 culture medium
and trypsin were purchased from Gibco (Thermo Fisher
Scientific, Inc., Waltham, MA, USA); TRIzol reagent and
Lipofectamine™ 2000 transfection reagents were purchased
from Invitrogen (Thermo Fisher Scientific, Inc.). Reverse
transcription (RT) kit and fluorescence RT-quantitative
polymerase chain reaction (qQPCR) reagents were purchased
from Promega Corporation (Madison, WI, USA); PCR
primers and miR-185 mimics were synthesized by Sangon
Biotech Co., Ltd. (Shanghai, China). Protein extraction kit
was purchased from Beyotime Institute of Biotechnology
(Haimen, China); Bcl-2 (cat. no. sc-23960), Bcl-2-associated
X protein (Bax) (cat. no. sc-7480), survivin (cat. no. sc-17779),
XIAP (cat. no. sc-55551), livin (cat. no. sc-393237), caspase-3
(cat. no. sc-7272), caspase-8 (cat. no. sc-5263) and B-actin (cat.
no. sc-8432) antibodies were all purchased from Santa Cruz
Biotechnology, Inc. (Dallas, TX, USA). MTT was purchased
from Sigma-Aldrich (Merck KGaA, Darmstadt, Germany).
Caspase-3 (cat. no. GO15) and caspase-8 (cat. no. G017)
Activity Colorimetric Assay kits were purchased from Nanjing
KeyGen Biotech Co., Ltd. (Nanjing, China).

Clinical sample preparations. The present study was approved
by the Ethics Committee of the Fourth Affiliated Hospital,
Hebei Medical University, and all patients provided written
informed consent. A total of 30 patients with GC (21 males
and 9 females; average age, 58.45+14.1 years), which had
been surgically removed and pathologically confirmed,
were recruited from the Fourth Affiliated Hospital of Hebei
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Medical University. None of the patients received preoperative
radiotherapy or chemotherapy. Specimens (~1.0x0.5x0.5 cm),
including cancerous and adjacent tissues (>3 cm from the edge
of cancerous tissue, no cancer cells present), were harvested
and stored at -80°C.

Cell culture. MKN74, SGC7901, BGC823, MGC803 and
GES-1 cells were cultured in RPMI-1640 containing 10% fetal
calf serum (both from Gibco; Thermo Fisher Scientific, Inc.),
100 U/ml penicillin and 100 mg/ml streptomycin. The cells
were incubated at 37°C in an atmosphere containing 5% CO,.

Cells were trypsinized in a 0.25% trypsin solution containing
0.02% of EDTA.

Synthesis and transfection of miR-185 mimics. Prior to trans-
fection, miR-185 synthetic mimics (has-miR-185-5p-mimic,
5-UGGAGAGAAAGGCAGUUCCUGA-3"; has-miR-185-5p
inhibitor, 5'-"ACCUCUCUUUCCGUCAAGGACU-3"; Guan-
gzhou RiboBio Co., Ltd., Guangzhou, China) were dissolved
at a concentration of 20 ymol/l. MGC803 cells were seeded
in 6-well plates at a density of 4x10° cells/ml, incubating
at 37°C for 24 h. Prior to transfection, cells were rinsed with
RPMI-1640 medium free of serum and antibiotics. According
to the manufacturer's instructions, untransfected control group
and miR-185 mimics diluted with RPMI-1640 medium were
mixed with Lipofectamine®2000. miR-185 mimics were then
transfected into MGC803 cells. After 24 h, he transfection
efficiency was determined, and subsequent experiments were
conducted after another 24 h.

MTT assay to determine cell viability. MGC803 cells were
seeded in 96-well plates at a density of 5x10* cells/ml.
Cells at 60-70% confluence were transfected with miR-185
mimics, or with only the negative transfection reagent
Lipofectamine™ 2000. A total of six replicates per group were
analyzed. A total of 4 h prior to the end of the experiment,
20 ul MTT (5 mg/ml) was added to each group. The cells were
cultured at 37°C for 4 h, and the culture medium was then
discarded. Subsequently, 150 ul dimethyl sulfoxide was added
to each well and the plates were agitated at room temperature
for 15 min. Absorbance (A value) was then measured at a
wavelength of 490 nm; A value represented cell viability. This
experiment was repeated three times at 24, 48 and 72 h.

Flow cytometry to detect apoptotic rate of GC cells. Apoptosis
was quantified using an Annexin V-fluorescein isothiocya-
nate (FITC)/propidium iodide (PI) detection kit (Invitrogen;
Thermo Fisher Scientific, Inc.), according to the manufactur-
er's instructions. Briefly, cells were harvested and resuspended
in binding buffer (10° cells/ml). Following the addition of
5 ul Annexin V-FITC and 10 pl PI, the cells were mixed and
were incubated for 15 min at room temperature in the dark.
Annexin V-FITC binding was detected using a FACSCalibur
flow cytometer (BD Biosciences, Franklin Lakes, NIJ,
USA). Data were analyzed using Cell Quest software 5.1
(BD Biosciences). The experiment was repeated three times.

Caspase-3 and caspase-8 activity assay. According to the
protocol of the spectrophotometric detection kit, cells were
collected, and lysed in 50 pl cold lysis buffer for 20 min. The
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cells were were centrifugated at 12,500 g for 10 min, after
which the supernatant was transferred to new tubes and the
protein concentration of the cell lysates was measured by
Bio-Rad DC™ Protein Assay (Bio-Rad Laboratories, Inc.,
Hercules, CA, USA). Protein (100 pg) was taken from each
group and was adjusted to 50 pl with lysis buffer. A total of
50 ul 2X Reaction Buffer and 5 pl appropriate substrate was
added to each sample and was incubated at 37°C in the dark
for 4 h. Subsequently, A value was measured at a wavelength
of 405 nm using a microplate reader. Caspase enzyme activity
within a unit volume of protein represented caspase-3 and
caspase-8 activation.

RNA isolation and RT-gPCR to detect target mRNA expres-
sion. Total RNA was extracted from cells and tissues, using the
TRIzol one-step method and 2 g RNA was reverse transcribed
to cDNA. cDNA (2 ul) underwnt PCR to detect the mRNA
expression of target molecules. GAPDH served as an internal
reference gene. According to the manufacturer's instructions,
PCR was conducted in a final volume of 20 ul, as follows: 2 ul
cDNA, 10 ul SYBR Green Mix (Promega Corporation,
Madison, WI, USA), and 0.5 ul downstream and upstream
primers (10 gmol/l), 7 ul deionized water. The following cycling
conditions were conducted: 1 cycle at 95°C for 5 min, followed
by 45 cycles of 94°C for 30 sec, 60°C for 30 sec, and 72°C for
30 sec, and a final extension at 72°C for 10 min). Primers were
designed using Primer 5.0 software (Premier Biosoft
International, Palo Alto, CA, USA) and were detected for
specificity using primer-BLAST (https://www.ncbi.nlm.nih.
gov/tools/primer-blast/). Primer sequences for each gene were
as follows: miR-185-5p forward, 5"“TCCGCTG GAGAGAAA
GGC-3' and reverse, 5~ ATGGAGGCTGAGGAGCACTG-3";
Bcl-2 (98 bp) forward, 5"TGTGTGGAGAGCGTCAACC-3'
and reverse, 5"-TGGATCCAGGTGTGCAGGT-3"; Bax (129 bp)
forward, 5"TTTCTGACGGCAACTTCAA-3' and reverse,
5'-AGTCCAATGTCCAGCCCAT-3'; survivin (185 bp) forward,
5'-GCCAGATTTGAATCGCGGGA-3' and reverse, 5'-GCA
GTGGATGAAGCCAGCCT-3"; XIAP (292 bp) forward,
5'-CCGTGCGGTGCTTTAGTTGT-3' and reverse, 5'-TTCC
TCGGGTATATGGTGTCTGAT-3'; livin (312 bp) forward,
5'"TCCACAGTGTGCAGGAGACT-3' and reverse, 5'-ACGG
CACAAAGACGATGGAC-3'; caspase-3 (148 bp) forward,
5-AGAGCTGGACTGCGGTATTGAG-3' and reverse, 5'-GA
ACCATGACCCGTCCCTTG-3"; caspase-8 (163 bp) forward,
5-GATGAGGCAGACTTTCTGCT-3' and reverse, 5-CAT
AGTTCACGCCAGTCAGGAT-3'; and GAPDH (138 bp)
forward, 5'-GACCCCTTCATTGACCTCAAC-3' and reverse,
5'-CGCTCCTGGAAGATGGTGAT-3". qPCR results were
analyzed using the 222% method (22). GAPDH was used as an
internal reference.

Western blot anlaysis of target proteins. Cell samples were
lysed with lysis buffer: 1% Triton X-100, 150 mM NaCl,
10 mM Tris-HCI (pH 7.4), 1 mM EDTA, 1 mM EGTA
(pH 8.0), 0.2 mM Na;VO,, 0.2 mM phenylmethylsulfonyl
fluoride and 0.5% NP-40. Following protein quantification
detected by Bicinchoninic acid Protein Quantitation kit
(MultiSciences Biotech Co., Ltd., Hangzhou, China), 40 ug
protein from each sample were separated by 10% SDS-PAGE
and were electrotransferred onto polyvinylidene fluoride
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Figure 1. Expression of miR-185 in GC tissues and cell lines. (A) miR-185
expression was lower in GC tissues compared with in adjacent noncan-
cerous tissues (control group), as determined by quantitative polymerase
chain reaction. "P<0.05 vs. the control group. (B) In the cell lines, miR-185
expression was lower in GC cell lines compared with in the GES-1 normal
gastric epithelial cell line. The lowest miR-185 expression was detected in
the MGC803 cell line. “P<0.05 vs. the GES-1 cell line. GC, gastric cancer;
miR-185, microRNA-185.

membranes (GE Healthcare Life Sciences, Little Chalfont,
UK). Membranes were blocked with 5% bovine serum albumin
(Sigma-Aldrich, Merck KGaA) at room temperature for 2 h,and
were incubated with primary antibodies (all 1:1,000) overnight
at 4°C. Membranes were then incubated at room temperature
for 2 h with anti-mouse horseradish peroxidase-conjugated
secondary antibody (1:10%) (cat. no. 610-103-121-0100;
Rockland Immunochemicals Inc., Pottstown, PA, USA) and
target bands were detected using an enhanced chemilumines-
cence detection kit (Santa Cruz Biotechnology, Inc.). $-actin
was used as the internal control. The experiment was repeated
three times.

Statistical analysis. SPSS software version 16.0 (SPSS, Inc.,
Chicago, IL, USA) was used to analyze data. Experimental
data were expressed as the mean + standard deviation (n=3).
Data were analyzed by one-way analysis of variance sand
Dunnett post hoc test. P<0.05 was considered to indicate a
statistically significant difference.

Results

miR-185 expression in GC tissues and cell lines. RT-qPCR
demonstrated that miR-185 expression in GC tissues was lower
than in adjacent noncancerous tissues (P<0.05; Fig. 1A). In addi-
tion, the expression of miR-185 was detected in the cell lines,
and the results demonstrated that miR-185 expression in GC cell
lines was lower than in the GES-1 normal gastric epithelial cell
line (P<0.05). In the GC cell lines, miR-185 expression was the
highest in MKN74, followed by SGC7901 and BGC823, and
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Table I. Association of miR-185 expression with clinical characteristics of patients with GC.

miR-185 expression

Characteristic n in GC tissues t-value P-value

Sex -0.123 0.903
Male 21 0.490+0.166
Female 9 0.498+0.155

Age (years) 0.170 0.866
=60 9 0.500+0.177
<60 21 0.489+0.156

Tumor size (cm) -2.318 0.028
=5 22 0.453+0.159
<5 8 0.596+0.116

Tumor-node-metastasis stage -0.270 0.789
I-1I 7 0.478+0.054
1I-1v 23 0.497+0.182

Differentiation 5.958 <0.001
High/moderate 21 0.572+0.126
Poor/undifferentiated 9 0.316+0.032

Lymphatic metastasis -4.032 <0.001
Positive 24 0.443+0.142
Negative 6 0.681+0.030

GC, gastric cancer; miR-185, microRNA-185.

the lowest miR-185 expression was detected in the MGC803
cell line (P<0.05; Fig. 1B). These data indicated that miR-185
expression in GC tissues and cell lines is decreased, which may
be associated with the development and progression of GC.

Association between miR-185 expression and clinicopatho-
logical characteristics. The present study demonstrated that
miR-185 expression was not significantly correlated with
gender (t=-0.123, P=0.903), age (t=0.170, P=0.866) or
tumor-node-metastasis stage (t=-0.270, P=0.789). However,
miR-185 expression was correlated with tumor size, differ-
entiation and lymphatic metastasis. miR-185 expression was
reduced in tumors =5 cm compared with in tumors <5 cm
(t=-2.318, P=0.028). In addition, miR-185 expression was
decreased in poorly differentiated/undifferentiated tumors
(t=5.958, P<0.001), whereas miR-185 expression was signifi-
cantly higher in GC patients without lymph node metastasis
compared with in patients with lymph node metastasis
(t=-4.032, P<0.001) (Table I).

Effects of miR-185 mimics on miR-185 expression in MGC803
cells. Post-transfection of MGC803 cells with 80 nM miR-185
mimics for 24 h, level of miR-185 in transfected cells was
107.85+19.58, which in untransfected cells was 2.48+0.41, and
miR-185 expression was significantly increased (P<0.001),
which provided a promising basis for further study of miR-185
function in GC.

Effects of miR-185 mimics on MGC803 cell viability. The
results of an MTT assay indicated that, post-transfection of

—a— Control group
—a&— mMiR-185 mimics group

05

Absorbance value

24 h 48 h 72h

Figure 2. Effects of miR-185 mimics on MGC803 cell viability, as deter-
mined by MTT assay. Post-transfection of MGC803 cells with 80 nM
miR-185 mimics, viability was significantly reduced compared with in
the control group, in a time-dependent manner. Data are presented as the
mean + standard deviation (n=6/group). "P<0.01 vs. the control group.
miR-185, microRNA-185.

MGCS803 cells with 80 nM miR-185 mimics, GC cell viability
was significantly suppressed compared with in the control
group in a time-dependent manner (P<0.01; Fig. 2). These
findings indicated that upregulation of miR-185 may inhibit
the viability of GC cells.

Effects of miR-185 mimics on MGC803 apoptosis. The results
of FCM demonstrated that 48 h post-transfection of MGC803
cells with 80 nM miR-185 mimics, the apoptotic rate of GC
cells was significantly increased compared with in the control
group (P<0.01; Fig. 3). These results suggested that upregu-
lated miR-185 expression in GC cells may promote apoptosis.
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fection of MCG803 cells with 80 nM miR-185 mimics, (A) mRNA and (B and C) protein expression levels of Bcl-2, Bax, survivin, XIAP and livin were
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mimics-transfected MGC803 cells, whereas Bax and livin expressions was not significantly altered. "P<0.01 vs. the control group. miR-185, microRNA-185;
Bcl-2, B-cell lymphoma 2; Bax, Bcl-2-associated X protein; XIAP, X-linked inhibitor of apoptosis protein.

Effects of miR-185 mimics on the expression of apoptotic
Jactors in MGCS803 cells. A total of 48 h post-transfection
of MGCS803 cells with 80 nM miR-185 mimics, the expres-
sion levels of the following apoptosis-associated factors were
detected: Bcl-2, Bax, survivin, XIAP, livin, caspase-3 and
caspase-8. RT-qPCR and western blotting results demonstrated

that post-transfection of MGC803 cells with miR-185 mimics,
the expression levels of Bcl-2, survivin and XIAP were signifi-
cantly decreased (P<0.01), whereas the expression levels of
Bax and livin were not significantly altered (P>0.01; Fig. 4).
In addition, the expression levels of caspase-3 and caspase-8
were significantly increased, as determined by RT-qPCR
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and western blotting (P<0.01; Fig. 5SA-C). The results of a
spectrophotometric analysis indicated that caspase-3 and
caspase-8 activity was significantly increased in MGC803
cells post-transfection with miR-185 mimics (P<0.01; Fig. 5D).
These results suggested that, in GC cells, miR-185 may exert
an inhibitory effect on anti-apoptotic factors, such as Bcl-2,
survivin and XIAP. In addition, miR-185 may increase the
expression and activity of core apoptotic genes caspase-3 and
caspase-8, thus promoting apoptosis of GC cells.

Discussion

Although the worldwide incidence of GC has decreased in
recent years, there remains a high incidence in Asia (23,24),
which seriously endangers the health of the population.
Compared with normal cells, GC cells exhibit increased
proliferation, angiogenesis, invasion and metastasis, reduced
apoptosis, and immune evasion. Various molecules at various
stages contribute to the development and progression of
GC. Previous studies have investigated the associated genes
and signaling pathways; however, the regulatory mechanism
underlying GC remains unclear (25,26).

miRNAs are a class of widely distributed, single-stranded,
non-protein coding RNAs, ~22 nucleotides in length. The
main function of miRNAs is to inhibit the expression of
downstream genes (27-31). It has previously been confirmed
that miRNAs are closely associated with GC, and various
miRNAs, such as miR-21, let-7 and miR-27, are invovled in
invasion and metastasis of GC (32-34). miR-185 is a newly
discovered miRNA, which is closely associated with numerous
malignancies. Zhi et al reported that miR-185 exhibits
tumor-suppressing activity; patients with hepatocellular carci-
noma with low miR-185 expression had a low survival rate
and short survival period (35). In addition, miR-185 has been
revealed to be abnormally expressed in various malignancies,
and is involved in the proliferation, invasion and metastasis of

tumors, as well as the resistance of endometrial cancer cells
to cisplatin (19-21). The present study indicated that miR-185
expression was significantly reduced in GC tissues and cell
lines, thus suggesting that miR-185 is associated with GC.
miR-185 was upregulated in GC cells post-transfection with
miR-185 mimics, after which the viability of tumor cells was
significantly reduced, suggesting that miR-185 may serve a
role in GC cells by inhibiting proto-oncogenes, including
tripartite motif-containing protein 29, and zinc finger protein
SNAII and 2 (36,37). Therefore, miR-185 may be considered a
potential novel target for GC biotherapy.

The detailed mechanism of action of miR-185 in GC
remains unclear. Li et al demonstrated that miR-185 was able
to induce apoptosis of prostate cancer cells (33); however, the
association between miR-185 and GC cell apoptosis remains
unclear. The present study confirmed that following upregula-
tion of miR-185 expression in GC cells, the apoptotic rate was
significantly increased; consequently, it was hypothesized that
miR-185 may promote apoptosis by regulating the expression
of apoptosis-associated factors. Therefore, the expression of
apoptosis-associated factors were detected.

GC cells have a marked resistance to apoptosis, and
disturbance of apoptotic regulation is an important mecha-
nism underlying the progression of GC. Therefore, it is of
great significance to explore the apoptotic mechanism of
GC cells, so as to research the pathogenesis and potential
treatment strategies of GC. The present study analyzed the
alterations in the expression of apoptosis-associated factors
post-transfection with miR-185 mimics, thus providing a
basis for analyzing the mechanism of miR-185 in GC cells.
Bcl-2/Bax, which are important members of the mitochon-
drial pathway, can be combined into dimers. Alterations in
the proportion of these dimers may lead to changes in the
apoptotic ability of GC cells (38,39). Survivin is an important
member in the inhibitor of apoptosis protein family, which
directly inhibits caspase family members, enhancing tumor
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cell resistance to apoptosis (11). XIAP may inhibit caspase-3
and -7 by inhibiting the death receptor and mitochondrial
pathways (40,41), thus serving a role in apoptotic suppression.
Livin has an anti-apoptotic role via activation of the c-Jun
N-terminal kinase 1 signal transduction pathway, and can also
directly inhibit caspase-3 or inhibit apoptosis by inhibiting
caspase-9 (42,43). Caspase-3 and -8, as core apoptotic genes,
can directly promote apoptosis (12,44). The present study
demonstrated that when miR-185 expression is upregulated in
GC cells, the expression levels of Bcl-2, survivin and XIAP
were significantly decreased, whereas caspase-3 and caspase-8
expression and activity were significantly increased, thus
suggesting that miR-185 may activate caspase-3 and caspase-8
by inhibiting the expression of Bcl-2, survivin and XIAP, thus
serving a role in promoting apoptosis. However, the underlying
molecular mechanisms require further investigation.

In conclusion, the present study indicated that miR-185
expression in GC tissues and cell lines was significantly
decreased. Upregulation of miR-185 was able to suppress the
viability of GC cells and to increase their apoptotic rate by
regulating apoptosis-associated genes. These results suggested
that miR-185 may be instrumental in GC cell apoptosis, and
may be considered a potential novel target in human GC
biotherapy.
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