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MicroRNA-548q is a novel oncogene and potential
prognostic biomarker in human gastric cancer
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Abstract: Increasing evidence reveals that microRNAs (miRNAs), a class of short noncoding RNAs, are aberrantly
expressed in gastric cancer (GC). The purpose of the present study is to dig out potential dysregulated miRNAs
that are highly involved in GC development. Firstly, we performed miRNA expression profiling in a large CRC cohort
from Gene Expression Ominus (GEO), GSE78091 test series. We identified 43 miRNAs that were differentially ex-
pressed. The reliability of miRNA expression profiles was further verified in carcinoma tissues and paired adjacent
normal tissues from 93 GC patients using qRT-PCR. We found that the expression of miR-548q, which has not been
reported previously in GC, was significantly increased in GC tissues and cell lines. Increased miR-548q expression
was closely associated with aggressive clinicopathological variables and poor prognosis of GC patients. Moreover,
miR-548q silencing noticeably inhibited proliferation, colony formation, migration and invasion in GC cell lines.
Down-regulation of miR-548q also markedly repressed epithelial-mesenchymal transition (EMT) process, which is
the major mechanism of cancer metastasis. Accordingly, we herein have delineated the oncogenic role of miR-548q

in GC. Our results might provide a miRNA-based target for GC treatment.
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Introduction

As the second leading cause of cancer-related
death throughout the world, gastric cancer (GC)
has caused great burden on social economy
and health [1]. Although the occurrence rates
of GC in some regions are gradually decreasing,
such as in Netherland, the clinical epidemiolo-
gy of GC differs distinctly among various regions
[2]. Multiple factors contribute to the preva-
lence of GC, including unhealthy dietary, irregu-
lar lifestyle, and the infection of helicobacter
pylori. Age and gender may also affect the mor-
bidity and mortality, and an increasing trend of
GC was shown in the 40-54 age-group in South
Korean [3]. GC could be categorized into two
subgroups, including cardia and non-cardia GC.
Data revealed that in 2012, approximately
260,000 cases of cardia GC and 691,000
cases of non-cardia GC occurred globally [4].
The rapid development of GC screening is help-
ful for patients to receive suitable chemothera-
py and surgical resection on early stage [5].

Yoon et al. believed that conduction of endo-
scopic surveillance in atrophic gastritis or intes-
tinal metaplasia patients might aid in the pre-
vention or early detection of GC [6]. However, to
date, the effectiveness of GC screening tech-
niques, including upper gastrointestinal endos-
copy, remained largely limited [7]. Accumulating
studies pay attention to exploring biomarkers to
diagnosis GC and to evaluate the prognosis of
GC patients [8]. Among multiple biomarkers
involved in GC, microRNAs (miRNAs) are consid-
ered as potential promising biomarkers with
lots of relevant studies [9].

It has been widely documented that miRNAs, a
class of endogenous small non-coding RNAs
with about 22 nucleotides in length, serve piv-
otal roles through regulating gene expression
posttranscriptionally [10]. Hundreds of miRNAs
were found to be aberrantly expressed in carci-
noma tissues, and were demonstrated to be
implicated in a wide variety of biological pro-
cesses, such as cell proliferation, apoptosis
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Table 1. Correlation between clinicopathological variables
and miR-548q expression in a cohort of 93 GC patients

potential prognostic value [22]. An-
other study showed that miR-548q

Total miR-548q expression

Variables

number Low (n=52) High (n=41)

expression in anal mucosa was evi-

P value dently reduced among anal fistula

Age (years)

<60 29 17 12

>60 64 35 29
Gender

Male 56 33 23

Female 37 19 18
Tumor size (cm)

<5 51 33 18

>5 42 19 23
Location

Cardia + body 59 34 25

Pylorus 34 18 16
Distant metastasis

Absent 70 44 26

Present 23 8 15
Lymph node invasion

Absent 45 29 16

Present 48 23 25
Differentiation status

Well 12 7 5

Moderate 36 24 12

Poor 45 21 24
TNM stage

-1 31 23 8

-1\v 62 29 33

0723 patients [23]. However, the function
) of miR-548q in GC remains elusive.
In the present study, we showed for
0.471 the first time that miR-548q is signifi-
cantly increased in GC. The findings
might improve our understanding of
0.060 the molecular mechanisms of GC.

Materials and methods

0.661 Study populations

We obtained paired fresh GC and
0.019 matched adjacent normal tissue
specimens from 93 patients who had
undergone gastrointestinal surgery
at Renji Hospital of Shanghai Jiao

0.109 . . . .
Tong University (Shanghai, China). No
patient had received adjuvant che-
motherapy or radiothera rior to
0.194 by b b

surgery. GC and matched histologi-
cally normal tissues from each sub-
ject were immediately frozen in liquid
nitrogen after resection, followed by
0.012 storage at -80°C. Written informed
consent was obtained from all indi-
viduals, and the study was approved

and differentiation [11, 12]. For example, miR-
21 expression was found to be associated with
the aggressive characteristics of GC patients,
and up-regulation of miR-21 may promote the
proliferation, invasion and migration of GC cells
[13]. Zhang et al. also indicated that miR-21
could regulate PTEN expression to affect GC
cell proliferation and invasion [14]. Moreover,
let-7 miRNA family was believed to suppress
the metastasis and progression of GC [15-18].
Owing to their abundant and stable expression,
mMiRNAs are considered as potential biomark-
ers for diagnosing GC, such as miR-199a-3p
and miR-106a [19-21]. Among multiple miR-
NAs, miR-548q has not been fully studied. The
article of Zheng et al. showed that miR-548q
might be one of the promising biomarkers of
nasopharyngeal carcinoma (NPC). The NPC
patients with poor prognosis tended to exhibit
increased miR-548q expression, indicating its
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by the Institutional Review Board of
Shanghai Jiao Tong University. The
clinical features of all patients are listed in
Table 1.

Cell lines

Normal human gastric mucosa cells GES-1 and
GC cell lines including AGS, BGC-823, HGC-27,
SGC-7901 and MGC-803 were obtained from
the Cell Bank of the Chinese Academy of
Sciences (Shanghai, China). Cells were main-
tained in RPMI 1640 medium (Invitrogen,
Carlsbad, CA, USA) supplemented with 10%
fetal bovine serum (FBS; Invitrogen) in a humid-
ified incubator (Forma Scientific, Marietta, OH,
USA) with 5% CO, at 37°C.

Choice of differentially expressed long non-
coding RNA list using heat map analysis

The microarray date was obtained from Gene
Expression Omnibus (GEO; http://www.ncbi.

Int J Clin Exp Pathol 2017;10(3):2689-2700
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Table 2. Sequences of qRT-PCR primers

Gene name Primer sequences

miR-548q-RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACCCGCCA
U6-RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAAAATA
miR-548q Forward primer CTGCTGGTGCAAAAGTAA

miR-548q Reverse primer GTGCAGGGTCCGAGGT

U6 Forward primer CTCGCTTCGGCAGCACATATACT

U6 Reverse primer ACGCTTCACGAATTTGCGTGTC

nim.nih.gov/geo/), and the GEO accession
number is GSE78091. The date was generated
using the platform miRCURY LNA microRNA
Array, 7th generation-hsa, MMU & RNO (miR-
Base 21; probelD version).

Observations with adjusted P values >0.05
were removed and thus excluded from further
analysis. In the heat map of the 43 miRNAs,
most obvious differences was created using a
method of hierarchical clustering by GeneSpring
GX, version 7.3 (Agilent Technologies, CA, USA).

Total RNA extraction and qRT-PCR analysis

Total RNA was isolated from tissues and cells
using RNAiso Plus (Takara, Dalian, China). RNA
was determined at a 260/280 nm wavelength
ratio measured by a NanoDrop spectrometer
(Thermo Scientific, Waltham, MA, USA). 1 ug of
total RNA was reverse-transcribed into cDNA
using the All-in-One™ miRNA Q-PCR Detection
Kit (Genecopoeia, Germantown, MD, USA).
After the reverse transcription, 0.5 ul of the
cDNA was used for subsequent quantitative
real-time PCR (qRT-PCR). qRT-PCR was con-
ducted using the SYBR-Green Master Mix
(Applied Biosystems, Foster City, CA, USA) on
ABI PRISM 7000 Fluorescent Quantitative PCR
System (Applied Biosystems). U6 small nuclear
RNA was used as an endogenous control. The
gRT-PCR primers were synthesized by Sangon
Biotech, Co., Ltd. (Shanghai, China). Their
sequences were recorded in Table 2. The rela-
tive quantitative value was expressed by the
284¢t method [24]. Independent experiments
were done in triplicate.

Transfection

MiR-548q inhibitor (anti-miR-548q) and miR-
548q inhibitor negative control (anti-miR-NC)
were designed and synthesized by RiboBio
(Ribobio Co., Guangzhou, China). For transfec-
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tion, cells were seeded in 6-well plates at a
density of 1x10° cells/well and transfected with
20 pM anti-miR-548q or anti-miR-NC using
Lipofectamine™ 2000 (Invitrogen, Carlsbad,
CA, USA) following the manufacturer’s instru-
ction.

CCK-8 assay

Cell proliferation was measured using the Cell
Counting Kit 8 (CCK-8; Dojin Laboratories,
Kumamoto, Japan). Briefly, AGS or SGC-7901
cells were seeded into a 96-well plate at a den-
sity of 1000 cells per well. At various time
points (0, 24, 48, 72, and 96 h), 10 yL of CCK-8
reagent was added to each well. The optical
density (OD) value was detected at a wave-
length of 450 nm using a microplate reader
(Bio-Rad, Hercules, CA, USA). Three indepen-
dent experiments (three replicates in each)
were performed.

Colony formation assay

1000 transfected AGS or SGC-7901 cells were
grown in each well of a 12-well plate and
allowed to grow for 12 days in RPMI-1640 con-
taining 10% FBS. Colonies were fixed with
methanol and then stained with 0.1% crystal
violet solution, and the number of macroscopi-
cally observable colonies was counted under a
microscope.

Apoptosis assay

Cell apoptosis was investigated according to
the instructions provided in an Annexin V-FITC
and Pl double-stain detection kit (Key Gen
Biotech, Nanjing, China). Briefly, after transfec-
tion, AGS or SGC-7901 cells were harvested
and resuspended in binding buffer at a density
of 1x10° cells/mL. Cells were then stained with
Annexin V-FITC and Pl in the dark for 15 min at
room temperature, followed by cell apoptosis

Int J Clin Exp Pathol 2017;10(3):2689-2700
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Figure 1. Expression of miR-548q was increased in both GC tissues and cell lines. A: Hierarchical clustering analysis of 43 miRNAs that were differentially expressed
between GC tissues and non-tumor samples. For each miRNA, the red color indicates genes with high expression, and the green color denotes genes with low
expression. B: Relative miR-548q levels in GC tissues and adjacent non-tumor tissues were detected by qRT-PCR. U6 was used as an internal control. C: Relative
miR-548q levels in GC cell lines (AGS, BGC-823, HGC-27, SGC-7901 and MGC-803) and normal gastric mucosa cells line GES-1 were detected by gRT-PCR. U6 levels
were used as an internal control. The results represent data from at least three independent experiments presented as mean + SD. Student’s t-test was used with
*%%P<0.001, **P<0.01 vs. control.
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Figure 2. Relationship between miR-548q expres-
sion and 5-year overall survival rates of 93 GC pa-
tients. P value was assessed by log-rank test.

analysis using the FACS Calibur Flow Cytometer
(BD, USA). The experiments were repeated in
triplicate.

Wound healing assay

Approximately 5x10* AGS or SGC-7901 cells
were plated in each well of a 6-well plate. When
cell confluence reached about 90% after trans-
fection, wounds were manually created in con-
fluent cells using a 200 ul pipette tip. The cells
were rinsed several times with media to remove
any free-floating cells and debris. Wound heal-
ing was observed at different time points (O,
24, and 48 h) within the scrape line, and repre-
sentative scrape lines for each cell type were
photographed using phase-contrast micro-
scope (Olympus, Japan).

Transwell assay

To detect cell migration and invasion in vitro,
1x10% AGS or SGC-7901 cells were harvested
and resuspended in serum-free RPMI-1640
medium, and cells were placed into the upper
chamber of an insert (8 um pore size; Millipore,
Billerica, MA) coated with (for invasion) or with-
out (for migration) Matrigel (BD Bioscience,
USA). The chambers were then inserted into
the wells of a 24-well plate and incubated for
48 h in RPMI-1640 medium with 10% FBS
before examination. After incubation, cells
remained on the upper membrane surface
were removed with a cotton tip, and the cells
that passed through the filter were fixed with
4% paraformaldehyde and stained with 0.1%
crystal violet. Numbers of invaded cells were
counted and compared in five randomly select-
ed fields under a microscope.
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Total protein extraction and western blot
analysis

Total protein from cells was lysed using RIPA
lysis buffer (Beyotime, Beijing, China) supple-
mented with a protease inhibitor cocktail
(Sigma, St Louis, MO, USA). Equal amounts of
protein were subjected to sodium dodecyl
sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE), and then transferred to nitrocellu-
lose membrane (Millipore, Bedford, MA). After
blocking with 5% non-fat milk in TBST for 60
min, membranes were incubated with primary
antibody dissolved in 5% bovine serum albu-
min in TBST overnight at 4°C. The following pri-
mary antibodies were used: anti-human-E-cad-
herin (1:2000; Cell Signaling Technology, Dan-
vers, MA, USA), anti-human-Vimentin (1:2000;
Cell Signaling Technology), anti-human-Snail
(1:1000; Cell Signaling Technology), and anti-
human-N-cadherin  (1:2000; Cell Signaling
Technology). Human GAPDH (1:5000; Kang-
Chen, Shanghai, China) was used as an internal
reference. The membranes were then incubat-
ed with corresponding HRP-conjugated second-
ary antibodies. The blots were later visualized
using Image J software (NIH, Bethesda, MD,
USA).

Statistical analysis

Statistical analyses were conducted using
SPSS 13.0 software (Chicago, lll., USA) and
GraphPad Prism 6.0 (GraphPad Software Inc.,
CA, USA). Two-tailed Student’s t test was used
for comparisons of two independent groups.
The chi-square test was used to the examina-
tion of relationship between miR-548q expres-
sion levels and clinicopathologic characteris-
tics of GC patients. Overall survival (0OS) time
was calculated from the date of the initial surgi-
cal operation to death. Survival curves were
plotted using the Kaplan-Meier method and the
log-rank test. The significance of survival vari-
ables was analyzed using the Cox multivariate
proportional hazards model. For all tests, a
P-value of <0.05 was regarded statistically
significant.

Results

miR-548q is highly expressed in GC tissues
and cell lines

Initially, hierarchical clustering demonstrated
differentially expressed miRNAs between GC

Int J Clin Exp Pathol 2017;10(3):2689-2700



miR-548q promotes GC progression

normal human gastric mucosa cell line
(GES-1). The expression of miR-548q
was overexpressed in all five GC cell
lines compared with the levels observed
in GES-1 cells, with the highest in AGS
cells (Figure 1C).

Table 3. Univariate analysis of potential prognostic fac-
tors in 93 GC patients

Univariate analysis
Risk ratio 95% ClI P value

Characteristics

Age (years)

<60 vs. 260 0.452 0.185-1.106 0.082
Gender Relationship between clinicopatho-
Male vs. Female 0.811 0.352-1.867 0.623 logical characteristics and miR-548q
Tumor size (cm) eXpreSSion in GC patients
L <5vs.25 2444 1.057:5.654  0.037 We further determined the association
ocation

between the expression of miR-548q
and clinicopathological characteristics
of GC patients. GC tissue samples were

Cardia + body vs. Pylorus  1.983
Distant metastasis

0.843-4.665 0.117

Absent vs. Present 2.986 1.116-7.987 0.029 classified into the low expression group
Lymph node invasion (n=52) and the high expression group
Absent vs. Present 2142 0.931-4.930 0.073 (n=41) according to the median expres-

sion level of miR-548q in all GC sam-
ples. The association between clinico-
pathological characteristics and miR-

Differentiation status

Well vs. Moderate/Poor 1.905 0.833-4.357 0.127

TNM stage 548q expression levels in GC patients
.I—II vs. -V . 5.769 2.072-16.062 0.001 was summarized in Table 1. We did not
miR-548q expression observe any significant correlation of

tient'sage (P=0.723), gender (P=0.471),
tumor size (P=0.060), location (P=
0.661), lymph node invasion (P=0.109)
and differentiation status (P=0.194).
However, miR-548q expression was po-
sitively associated with distant metas-
tasis (P=0.019) and TNM stage (P=
0.012) in GC patients.

Table 4. Multivariate analysis of potential prognostic fac-
tors in 93 GC patients

Multivariate analysis
Risk ratio 95% ClI P value

Characteristics

Tumor size (cm)

<5vs.>5 1.404
Distant metastasis

Absent vs. Present 2.164

0.535-3.683 0.490

miR-548q expression is associated

0.726-6.454 0.166 with overall survival of GC patients

TNM stage
Il vs. -1V 4.040 1.330-12.267 0.014 To explore the prognostic value of miR-
miR-548q expression 548q expression for GC, we assessed
Low vs. High 2.638 1.030-6.756  0.043 the association between the levels of

miR-548q expression and GC patients’
overall survival through Kaplan-Meier

and paired non-tumor tissues (Figure 1A), and
miR-548q, which has not been previously
reported in GC, was accordingly speculated as
a novel oncogene in GC. In order to further vali-
date the expression pattern of miR-548q in GC,
we performed gRT-PCR to detect the expres-
sion of miR-548q in 93 clinical fresh samples
of GC tissues and adjacent non-cancerous tis-
sues. As shown in Figure 1B, compared with
adjacent non-cancerous tissues, GC tissues
showed significantly increased expression lev-
els of miR-548q (P<0.001).

Next, we performed gRT-PCR to evaluate the
levels of miR-548q in five GC cell lines and one
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analysis and log-rank test. In 93 GC patients,
we found that miR-548q expression was close-
ly associated with GC patients’ overall survival
(P=0.003, Figure 2). In other words, patients
with higher miR-548q expression had worse
overall survival than those with lower expres-
sion of miR-548q.

Furthermore, univariate analysis demonstrated
that tumor size, distant metastasis, TNM stage
and miR-548q expression were significantly
correlated with unfavorable overall survival of
GC patients (Table 3). Multivariate analysis
revealed that relative miR-548q expression
level and TNM stage were independent prog-

Int J Clin Exp Pathol 2017;10(3):2689-2700
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Figure 3. miR-548q expression promotes proliferation of GC cells and inhibits apoptosis of GC cells. A: qRT-PCR analysis was performed to evaluate the tranfec-
tion efficiency in AGS and SGC-7901 cells after transfection with anti-miR-548q. B: Proliferation of AGS and SGC-7901 cells transfected with anti-miR-548q was
investigated by CCK-8 assay at the indicated time points. C: Colony formation ability of AGS and SGC-7901 cells transfected with anti-miR-548q was evaluated. D:
Apoptosis rates were determined by flow cytometric analysis in AGS and SGC-7901 cells transfected with anti-miR-548q. The results represent data from at least
three independent experiments presented as mean + SD. Student’s t-test was used with ***P<0.001, **P<0.01, *P<0.05 vs. control.
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Figure 4. miR-548q promotes GC cells migration and invasion. A: Wound healing assay was performed to detect
the motility in AGS and SGC-7901 cells transfected with anti-miR-548q. Images were captured at O h, 24 h and 48
h post-wounding. B: Transwell assay was employed to examine the migratory and invasive capacities in AGS and
SGC-7901 cells transfected with anti-miR-548q. Representative images of migrated and invaded cells at the bottom
of the membrane stained with crystal violet are shown. The results represent data from at least three independent
experiments presented as mean * SD. Student’s t-test was used with ***P<0.001, *P<0.05 vs. control.
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Figure 5. miR-548q induces epithelial-mesenchymal transition (EMT) in GC. Levels of EMT markers, including E-
cadherin, N-cadherin, Vimentin and Snail, were detected by western blot analysis when miR-548q is down-regulated
in AGS and SGC-7901 cells. GAPDH levels were used as a loading control. The results represent data from at least
three independent experiments presented as mean + SD. Student’s t-test was used with ***P<0.001 vs. control.

nostic indicators for the overall survival of GC
patients (Table 4). These results revealed that
miR-548q expression could be considered as a
powerful independent factor for predicting the
prognosis of GC patients.

miR-548q expression promotes proliferation of
GC cells and inhibits apoptosis of GC cells

To identify the biological roles of miR-548q on
GC cells, we transfected 2 GC cell lines: AGS
and SGC-7901 with anti-miR-NC and anti-miR-
548q, respectively. The transfection efficiency
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was confirmed by qRT-PCR in GC cells (Figure
3A). Next, we examined the effect of decreased
miR-548q expression on GC cell growth in vitro.
The growth curves determined by CCK-8 assay
exhibited that AGS and SGC-7901 cells trans-
fected with anti-miR-548q had a decreased
growth rate compared with controls at 48, 72
and 96 hours after transfection (Figure 3B).
The results of colony formation assay were also
consistent with CCK-8 assay as AGS and SGC-
7901 cells transfected with anti-miR-548q
formed a decreased number of colonies com-
pared to controls over a 12-day period (Figure

Int J Clin Exp Pathol 2017;10(3):2689-2700
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3C). This suggested that miR-548q knockdown
dramatically suppress proliferation of GC cells.

To further elucidate the mechanism of miR-
548qg-mediated cell proliferation in GC cells,
apoptosis analysis was also performed. Results
showed that apoptosis rates increased in AGS
and SGC-7901 cells transfected with anti-miR-
548q compared with that in the controls, indi-
cating that miR-548q suppressed the apopto-
sis of GC cells (Figure 3D).

miR-548q promotes GC cells migration and
invasion

Wound healing and transwell assays were per-
formed to investigate the effects of miR-548q
on the migration and invasion of GC cells. As
shown in Figure 4A, compared to controls, AGS
and SGC-7901 cells migrated the shorter dis-
tance following the transfection of anti-miR-
548q. Also, transwell assay showed that, the
migratory and invasive capacities of AGS and
SGC-7901 cells transfected with anti-miR-548q
were remarkably suppressed compared with
controls (Figure 4B).

miR-548q induces epithelial-mesenchymal
transition (EMT) in GC

EMT is a main mechanism involved in cell
migration and invasion. Accordingly, we next
explored the expression of EMT-associated pro-
teins in GC cells after transfection. The expres-
sion levels of E-cadherin, N-cadherin, Vimentin
and Snail were investigated by Western blot. By
data, we observed that the levels of N-cadherin,
Vimentin and Snail were obviously decreased,
while E-cadherin expression was markedly
boosted when miR-548q was knocked down in
AGS and SGC-7901 cells (Figure 5). These data
suggested that miR-548q involves mecha-
nisms relevant to the promotion of GC cell
migration and invasion and that the underlying
mechanisms may function through regulating
the EMT pathway.

Discussion

GC is a prevailing malignancy with high morbid-
ity and mortality; hence, it is in urgent required
to find effective therapeutic methods for GC.
Better understanding the mechanisms of GC
could contribute to effective diagnosis and
treatment of GC, with a prediction model for GC
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incidence in South Korean showing ideal accu-
racy [25]. In renal cell carcinoma, miR-548q
could control the immune effector cell activity
through contributing to an enhanced NK cell-
mediated HLA-G-dependent cytotoxicity [26].
However, the function of miR-548q in GC has
not been well studied previously.

In this study, miR-548q expression in GC tis-
sues was significantly elevated compared to
that in control samples. The expression levels
of miR-548q in five GC cell lines were also high-
er than that in normal human gastric mucosa
cell line. Furthermore, we analyzed the expres-
sion of miR-548q with clinical features of 93
patients, indicating the distant metastasis and
advanced TNM stage in GC patients were posi-
tively associated with miR-548q expression.
Moreover, miR-548q expression was closely
associated with GC patients’ overall survival by
Kaplan-Meier analysis and log-rank test, and
the patients with relative high miR-548q
expression tended to have poor prognosis, indi-
cating miR-548q might serve as a potential
prognosis biomarker for GC. A wide variety of
dysregulated miRNAs are found to be associat-
ed with the prognostic outcomes of GC patients,
such as abnormal expression of miR-125b,
overexpression of miR-196b, and down-regula-
tion of miR-326 [27-29]. Whether miR-548q
could be used in combination with these miR-
NAs for evaluating the prognosis of GC patients
was required to be further studied.

The above research revealed the correlation
between miR-548q and GC, and then we con-
ducted in vitro functional assays to investigate
the role of miR-548q in GC. CCK-8 assay
showed that the GC cells transfected with anti-
miR-548q had a significantly decreased growth
rate than control cells, suggesting miR-548q
may promote the proliferation of GC cells.
Moreover, the increased apoptosis rates in GC
cells transfected with anti-miR-548q indicated
that miR-548q could mediate the apoptosis of
GC cells. Due to the association between miR-
548q and distant metastasis in GC patients,
the wound healing and transwell assays were
thus conducted. The results showed that the
migratory and invasive capacities of cells trans-
fected with anti-miR-548q remarkably reduced,
indicating miR-548q could effectively enhance
GC cell migration and invasion. Mounting evi-
dences have shown that EMT process partici-
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pates in the onset of metastasis in GC [30, 31].
Herein, a series of EMT-related proteins, includ-
ing N-cadherin, Vimentin and Snail, expressed
significantly lower while E-cadherin expression
increased remarkably when miR-548q silenced
in GC cells, indicating that miR-548q partici-
pates in the metastasis of GC cells partly
through mediating EMT process. From our
research, miR-548q could be considered as a
critical factor promoting GC progression.
Previous studies showed that, in breast cancer,
miR-548-3p functioned as an anti-oncogenic
regulator through inhibiting the proliferation of
tumor cells [32]. Ke et al. found that overex-
pressing miR-548ar reduces NEAT1 expression
to induce apoptosis in breast cancer cells [33].
The different functions of these miRNAs might
be correlated with the diverse expression pro-
files of miR-548 family in different human
tissues.

Although the data in our research are compel-
ling, there are still a number of limitations
should be noted. Down-regulation of miR-548q
could effectively suppress the proliferation and
metastasis of GC cells, while the promotion on
cell growth and migration needed be confirmed
by up-regulating miR-548q expression in nor-
mal gastric mucosa cells to observe corre-
sponding consequences. Besides, we should
perform in vivo study to investigate whether
miR-548q still functions in animal models.
Moreover, the target gene interacting with miR-
548q is required for better understanding how
miR-548q regulates the proliferation and
migration of GC cells.

Collectively, it might be the first time to indenti-
fy the role of miR-548q in GC, which promotes
GC cell proliferation, inhibit cell apoptosis and
contribute to EMT process. MiR-548q exhibited
its potential function as a therapeutic target or
prognosis biomarker for GC.
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