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Abstract
BACKGROUND
Gastric cancer (GC) has become a serious threat to people's health. Accumulative
evidence reveals that dysregulation of numerous microRNAs (miRNAs) has been
found during malignant formation. So far, the role of microRNA-760 (miR-760) in
the development of GC is largely unknown.

AIM
To measure the expression level of miR-760 in GC and investigate its role in
gastric tumorigenesis.

METHODS
Real-time quantitative polymerase chain reaction and Western blot analysis were
used to measure the expression of miR-760 and G-protein-coupled receptor
kinase interacting protein-1 (GIT1). Cell growth was detected by 3-(4,5-dimethyl-
2-thiazolyl)-2,5-diphenyl-2-H-tetrazolium bromide (MTT) and cell colony
formation assays. Apoptosis was assessed by flow cytometric analysis. The
relationship between miR-760 and GIT1 was verified by luciferase reporter assay.

RESULTS
The results showed that the expression of miR-760 was decreased in GC and
associated with poor clinical outcomes in GC patients. Furthermore, miR-760
restrained cell proliferation and cell colony formation and induced apoptosis in
GC cells. In addition, miR-760 directly targeted GIT1 and negatively regulated its
expression in GC. GIT1 was upregulated in GC and predicted a worse prognosis
in GC patients. We also found that upregulation of GIT1 weakened the inhibitory
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effect of miR-760 in GC.

CONCLUSION
In conclusion, miR-760 targets GIT1 to inhibit cell growth and promote apoptosis
in GC cells. Our data demonstrate that miR-760 may be a potential target for the
treatment of GC.

Key words: Gastric cancer; G-protein-coupled receptor kinase interacting protein-1;
Invasion; Migration; MicroRNA-760; Proliferation
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Core tip: The expression of microRNA-760 (miR-760) was decreased in gastric cancer
(GC), which was related to poor clinical outcomes in GC patients. MiR-760 restrained
cell proliferation and cell colony formation and induced cell apoptosis in GC cells. MiR-
760 directly targets G-protein-coupled receptor kinase interacting protein-1 that is
involved in tumorigenesis of GC.

Citation: Ge L, Wang Y, Liu SS, Duan QH, Liu GJ. MicroRNA-760 acts as a tumor
suppressor in gastric cancer development via inhibiting G-protein-coupled receptor kinase
interacting protein-1 transcription. World J Gastroenterol 2019; 25(45): 6619-6633
URL: https://www.wjgnet.com/1007-9327/full/v25/i45/6619.htm
DOI: https://dx.doi.org/10.3748/wjg.v25.i45.6619

INTRODUCTION
The stomach is an essential organ of the digestive system and is vital to our body.
Gastric cancer (GC) is one of the most common malignant tumors in China[1]. In recent
years, the incidence of GC in China has been rising, indicating that GC is indeed a
serious  threat  to  people's  health[2].  About  80%  of  patients  with  early  GC  are
asymptomatic. In addition, a small number of GC patients are very susceptible to
gastritis, stomach ulcers, and other stomach diseases. Therefore, most patients with
GC have reached the advanced stage when they are diagnosed[3]. Despite advances in
current  medical  technology,  the  prognosis  of  GC  patients  remains  poor.  The
pathological stage is very important for the prognosis of GC patients[4]. Therefore, it is
necessary to explore new methods for early diagnosis of GC.

Currently, microRNAs (miRNAs) are known to be modulators of human diseases
and  cancers.  In  GC,  the  molecular  mechanisms  of  many  miRNAs  have  been
investigated. For example, overexpression of miR-375 inhibited cell proliferation and
migration  in  GC[5].  Li  et  al[6]  demonstrated  that  miR-217  was  involved  in  the
carcinogenesis  of  GC  by  downregulating  CDH1  expression.  Recently,  the
dysregulation of microRNA-760 (miR-760) has caught our attention. Upregulation of
miR-760  was  observed  in  ovarian  cancer  and  promoted  ovarian  cancer  cell
proliferation by downregulation of PHLPP2[7]. However, downregulation of miR-760
was found in colorectal cancer. Overexpression of miR-760 suppressed the growth of
human  colorectal  cancer  cells  by  targeting  BATF3/AP-1/cyclinD1  signaling[8].
Previous  studies  have  shown  that  the  expression  of  miR-760  is  tissue  specific.
Especially, the expression of miR-760 has been found to be reduced in primary tumor
in patients with advanced GC, which was associated with tumor stage[9]. However,
the function of miR-760 has not been investigated in previous studies and needs to be
illuminated.

TargetScan (http://www.targetscan.org/) predicts that miR-760 has a binding site
with  the  3’  untranslated  region  (3’UTR)  of  G-protein-coupled  receptor  kinase
interacting protein-1 (GIT1). Furthermore, GIT1 has been found to be stably expressed
in  many  diseases  and  is  involved  in  tumorigenesis.  For  example,  chondrocyte
proliferation has been reported to be mediated by GIT1[10]. In addition, upregulation of
GIT1 can also regulate chondrocyte apoptosis[11].  GIT1, a motile,  multi-molecular
signaling complex, can regulate protrusive activity and cell migration[12]. The role of
GIT1 has also been reported in human cancers.  For example,  GIT1 was found to
promote lung cancer cell metastasis and be associated with a poor prognosis[13]. In oral
squamous cell carcinoma, GIT1 served as a modulator and biomarker for invasion
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and metastasis[14].  Moreover, the interaction between GIT1 and miRNAs has been
found in cancers. Dong et al[15] proposed that miR-149 suppressed cell proliferation,
metastasis, and tumor growth in breast cancer by targeting GIT1. However, the role of
GIT1  and  the  regulatory  mechanism  of  the  miR-760/GIT1  axis  have  not  been
investigated in GC.

In our study, the dysregulation of miR-760 was found in GC. In the meanwhile,
how  miR-760  regulates  cell  proliferation,  colony  formation,  and  apoptosis  was
assessed in GC. Additionally, the target gene of miR-760 and their relevant molecular
mechanism  were  also  explored.  This  study  may  help  us  better  understand  the
pathogenesis of GC.

MATERIALS AND METHODS

Clinical tissues
Eighty-two GC patients from the Affiliated Hospital of Weifang Medical University
participated in this study between July 2014 and July 2015 (median follow-up time, 28
mo). Table 1 summarizes the clinicopathological characteristics of these patients. Prior
to the start of the experiment, we obtained informed consent from all GC patients.
Experimental  GC and  normal  tissues  were  obtained  from these  patients.  These
patients  with  GC did not  receive  any treatment  except  surgery.  This  study was
approved by the Institutional Ethics Committee of the Affiliated Hospital of Weifang
Medical University.

Cell culture and transfection
The human GC cell lines MKN-45 (gastric adenocarcinoma cells, BNCC337682) and
AGS (gastric adenocarcinoma epithelial cells, ATCC® CRL-1739™) and the normal
human gastric epithelial cell line GES-1 (pSC1021) were purchased from the American
Type Culture Collection (Manassas, VA, United States). These cells were cultured in a
medium  consisting  of  90%  RPMI-1640  and  10%  fetal  bovine  serum  (FBS)  in  an
incubator with 5% CO2 at 37 °C. Next, MKN-45 and AGS cells were transfected with
miR-149  mimic  and  inhibitor  or  GIT1  vector  (RiboBio,  Guangzhou,  China),
respectively.

Real-time quantitative polymerase chain reaction
Total RNA extraction was performed with TRIzol reagent (Sigma, United States).
cDNA was synthesized using the First-Strand cDNA Synthesis kit (Promega, United
States).  Real-time  quantitative  polymerase  chain  reaction  (RT-qPCR)  assay  was
performed using the miScript SYBR®Green PCR kit (Qiagen, Germany) according to
the  manufacturer’s  instructions.  MiR-760  or  GIT1  was  normalized  to  U6  or
glyceraldehyde-3-phosphate dehydrogenase (GAPDH) using the 2−ct method.

Western blot analysis
RIPA lysis buffer was used to obtain protein samples. Next, 25 μg of protein was
separated by 10% sodium dodecyl sulfate-polyacrylamide gel electrophoresis. After
the protein was transferred to a polyvinylidene fluoride membrane, the membrane
was blocked with 5% non-fat milk and incubated with GIT1 and GAPDH primary
antibodies (Abcam, Cambridge, MA, United States) overnight at 4°C, followed by
incubation with horseradish peroxidase-conjugated secondary antibodies (Abcam,
United States) for 1 hour. Finally, chemiluminescence (ECL, Pierce) was used to detect
protein expression levels.

Dual luciferase reporter assay
The pmirGLO luciferase vector (RiboBio, Guangzhou, China) with wild-type-GIT-
3’UTR  (Wt-GIT-3’UTR)  or  mutant  (Mut)-GIT-3’UTR  and  miR-760  mimic  was
transfected into MKN-45 and AGS cells. Next, the transfected cells were incubated for
20 min at room temperature. After 48 h, we discarded the medium and washed it with
phosphate buffer saline (PBS). Finally, luciferase activity was assessed using a dual
luciferase assay system (Promega, United States).

MTT assay
Transfected MKN-45 and AGS cells (4 × 103 cells/well) were seeded in RPMI-1640
medium (10% FBS) for 24, 48, 72, or 96 h. Next, MKN-45 and AGS cell suspensions
were incubated with 20 μL of MTT for 4 h. After removing the MTT solution, 150 μL
of  dimethyl  sulfoxide  was  added.  Finally,  cell  viability  was  assessed  using  a
microplate reader to determine the optical density at 490 nm.

Cell colony formation assay
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Table 1  Relationship between microRNA-760 expression and clinic-pathological characteristics
of gastric cancer patients

Characteristic Cases
MiR-760

P value
High Low

Age (yr) 0.23

≥ 55 45 13 32

< 55 36 10 26

Gender 0.42

Male 43 15 28

Female 38 8 30

Tumor size (mm) 0.08

≤ 3 31 11 20

> 3 50 12 38

Lymph nodes metastasis 0.02a

Yes 25 7 18

No 56 16 40

TNM stage 0.01a

I-II 52 14 38

III-IV 29 9 20

Statistical analyses were performed by the χ2 test.
aP < 0.05 was considered significant. MiR-760: MicroRNA-760.

The  transfected  MKN-45  and  AGS cells  (50  cells/well)  were  seeded  into  plates
containing 10 mL of RPMI-1640, and gently rotated to uniformly disperse the cells.
The cells were then cultured at 37 °C in a cell incubator with 5% CO2 and saturated
humidity for 2 wk. When macroscopic clones appeared in plates, the culture was
terminated. The supernatant was discarded, and the cells were carefully immersed
twice with PBS. Next, we added 4% paraformaldehyde to fix the cells for 15 min.
Then, the fixing solution was removed, and Giemsa stain was added to dye cells for
15 min. The staining solution was slowly washed with running water and air-dried.
The  plate  was  inverted  and  the  number  of  cell  colonies  was  counted  under  a
microscope (Olympus, Tokyo, Japan).

Flow cytometric analysis
Flow cytometric analysis was used to detect apoptosis in GC cells. First, MKN-45 and
AGS cells (2 × 103 cell/well) transfected with miR-760 mimic, miR-760 inhibitor, or
miR-760 mimic + GIT1 vector were seed in 6-well plates. After 48 h, MKN-45 and AGS
cells were collected by digestion with trypsin (without EDTA). We then suspended
the collected MKN-45 and AGS cells in PBS at 4 °C. After PBS was discarded, Annexin
V-FITC from the Annexin V-FITC Apoptosis Detection Kit (Biovision, K101) was used
to stain MKN-45 and AGS cells for 15 mins. MKN-45 and AGS cells were then stained
with PI (Sigma-Aldrich, Shanghai, China). Finally, we observed apoptotic MKN-45
cells using a flow cytometer (BD Biosciences).

Database analysis
Kaplan-Meier Plotter (http://kmplot.com/analysis/), an online database including
gene  expression  data  and  clinical  data,  was  used  to  analyze  the  prognostic
significance of miR-760 or GIT1 in GC. Log rank P-value and hazard ratio (HR) with
95% confidence interval (CI) were calculated. The expression level of GIT1 in GC was
assessed using the Ge-mini database (gemini.cancer-pku.cn/). TCGA database and
GO database (www.geneontology.org/) were used to explore genes associated with
GIT1.

Statistical analysis
Data are shown as the mean ± standard deviation and analyzed with SPSS 18.0 or
Graphpad Prism 6. Statistical methods included Chi-squared test, one-way ANOVA
with Bonferroni post hoc test, and univariate Kaplan-Meier method with log-rank
test. Overall survival and disease-free survival were analyzed in GC patients (high
miR-760 expression group, n = 23; low miR-760 expression group, n = 58). Statistical
differences were defined at P < 0.05.
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RESULTS

The expression of miR-760 is decreased in GC
First,  miR-760 expression was observed in GC tissues. RT-qPCR showed that the
expression of miR-760 in GC tissues was lower than that in normal tissues (P < 0.01,
Figure 1A). The median relative expression level of miR-760 in these tissues was taken
as a cut-off point to separate low and high expression of miR760 (low, 71.6%; high,
28.4%). Similarly, miR-760 was downregulated in MKN-45 and AGS cells compared to
GES-1 cells (P = 0.004, Figure 1B). Downregulation of miR-760 was associated with a
shorter overall survival (P = 0.001, Figure 1C) and disease-free survival (P = 0.019,
Figure  1D)  in  GC patients.  Additionally,  the  dysregulation of  miR-760 was also
associated with clinical features in GC patients, including TNM stage (P = 0.01, Table
1)  and lymph nodes  metastasis  (P  =  0.02,  Table  1).  Combining these  results,  we
conclude that miR-760 may regulate the biological processes of GC.

MiR-760 inhibits cell growth and promotes apoptosis in GC cells
To explore the role of miR-760 in GC, miR-760 mimic or inhibitor was transfected to
MKN-45 and AGS cells. First, RT-qPCR assay was performed to assess transfection
efficiency.  In  MKN-45  and  AGS  cells,  miR-760  expression  was  found  to  be
upregulated by its mimic and downregulated by its inhibitor (P = 0.0056, Figure 2A).
Next, MTT assay indicated that overexpression of miR-760 restrained the proliferation
of MKN-45 cells (P = 0.02, Figure 2B). But downregulation of miR-760 promoted GC
cell proliferation (P = 0.009, Figure 2B). The same results were also identified in AGS
cells (P = 0.04 or 0.008, Figure 2C). In addition, miR-760 mimic was found to hinder
the  formation  of  cell  colony,  whereas  miR-760  inhibitor  promoted  cell  colony
formation of MKN-45 (P = 0.007 and 0.005, respectively, Figure 2D) and AGS cells (P =
0.003 and 0.004, respectively, Figure 2D). Flow cytometric analysis suggested that
miR-760  overexpression promoted apoptosis,  while  downregulation  of  miR-760
blocked apoptosis of MKN-45 (P = 0.001 or 0.004, Figure 2E) and AGS (P = 0.002 or
0.004, Figure 2E) cells. Taken together, miR-760 is involved in GC development by
suppressing cell proliferation and promoting apoptosis.

MiR-760 suppresses GIT1 expression in GC cells
TargetScan (http://www.targetscan.org/) shows that miR-760 has a binding site to
GIT1  (Figure  3A).  Next,  luciferase  reporter  assay  was  designed  to  verify  the
relationship between miR-760 and GIT1. MiR-760 mimic was found to reduce Wt-GIT
luciferase activity, but had no effect on Mut-GIT1 luciferase activity (P = 0.003, Figure
3B). Next, a negative correlation between miR-760 and GIT1 expression was identified
in GC tissues (P = 0.0001, R2 = 0.574; Figure 3C). To further verify the above results,
we detected how miR-760 regulates GIT1 expression in MKN-45 and AGS cells. The
mRNA  and  protein  expression  of  GIT1  was  restrained  by  miR-760  mimic  and
enhanced by miR-760 inhibitor (P = 0.004, Figure 3D and E). These results imply that
miR-760 directly targets GIT1 and negatively regulates its expression in GC.

GIT1 is upregulated in GC
In order to confirm whether GIT1 is involved in tumorigenesis of GC, the expression
of GIT1 was detected in GC. We found that GIT1 was upregulated in GC tissues
compared to normal tissues (P = 0.002, Figure 4A). GIT1 expression was also higher in
MKN-45 and AGS cells than in GES-1 cells (P = 0.003, Figure 4B). Next, the association
between GIT1 expression and prognosis in GC patients was analyzed. Upregulation
of GIT1 was found to be associated with a shorter overall survival (P = 0.0036, Figure
4C) and disease-free survival in GC patients (P = 0.038, Figure 4D). Based on these
results, we consider that GIT1 is involved in the tumorigenesis of GC.

MiR-760 inhibits GC progression by inhibition of GIT1
Finally, the GIT1 vector was transfected into MKN-45 and AGS cells with miR-760
mimic  to  investigate  their  interaction.  First,  the  decreased  expression  of  GIT1
mediated by miR-760 mimic was restored by GIT1 vector (Figure 5A). Next, we found
that upregulation of GIT1 attenuated miR-760 mediated inhibition of cell proliferation
in MKN-45 and AGS cells (Figure 5B and C). Similarly, upregulation of GIT1 also
abolished the  inhibitory  effect  of  miR-760  on cell  colony formation (Figure  5D).
Furthermore,  the  promotion  of  apoptosis  induced  by  miR-760  mimic  was  also
weakened by upregulation of GIT1 (Figure 5E). Briefly, upregulation of GIT1 reverses
the effect of miR-760 in GC cells.

Identification  of  the  relationship  between  miR-760/GIT1  axis  and  GC through
database analysis
In  addition  to  the  use  of  clinical  samples  for  experimental  validation,  we  also
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Figure 1

Figure 1  The expression of microRNA-760 is decreased in gastric cancer. A: MicroRNA-760 (miR-760) expression in gastric cancer tissues; B: MiR-760
expression in MKN-45, AGS, and GES-1 cells; C and D: Dysregulation of miR-760 was related to overall survival and disease-free survival in GC patients. bP < 0.01.
GC: Gastric cancer; MiR-760: MicroRNA-760.

investigated the relationship between miR-760/GIT1 expression and survival rate of
GC patients using Kaplan-Meier plotter. It was found that high expression of miR-760
was closely associated with a good prognosis in GC patients (Figure 6A). In addition,
the expression level of GIT1 in GC tissues was found to be higher than that in normal
tissues  (Figure  6B).  And  GC  patients  with  high  expression  of  GIT1  had  a  poor
prognosis  (Figure  6C).  To  further  examine  the  function  of  GIT1  during  GC
development, we analyzed the genes highly associated with GIT1 in GC patients
(Spearman's correlation coefficient > 0.4) using the TCGA database. Through analysis
of  the  GO  database  (www.geneontology.org/),  GIT1  was  found  to  be  closely
associated with genes regulating cell cycle (GO: 0007049, Figure 6D), suggesting that
upregulation of GIT1 is closely related to cell proliferation and apoptosis in GC cells.

DISCUSSION
As important regulators, the role of miRNAs has been extensively investigated in GC.
For example, miR-5590-3p was downregulated in GC and inhibited tumor growth by
regulating the DDX5/AKT/m-TOR pathway[16]. Here, downregulation of miR-760
was found in GC and was associated with poor clinical features and prognosis in GC
patients. Functionally, miR-760 restrained cell proliferation, cell colony formation, and
promoted apoptosis in GC cells. Furthermore, miR-760 acted as an inhibitor in GC
cells by suppressing GIT1 expression.

Consistent  with  our  results,  downregulation  of  miR-760  was  also  detected  in
colorectal cancer and non-small cell lung cancer[17,18]. In addition, the prognostic role of
miR-760 was found in hepatocellular carcinoma. Contrary to our results,  the low
expression of miR-760 predicted a good prognosis in patients with hepatocellular
carcinoma[19]. These results suggest that the dysregulation and effects of miR-760 vary
with the type of cancer. In most cancers, miR-760 functions as a tumor suppressor. For
example, miR-760 suppressed the proliferation and metastasis of non-small cell lung
cancer cells by targeting ROS1[20]. Han et al[21] demonstrated that miR-760 suppressed
breast cancer cell proliferation and metastasis by downregulating NANOG. Here,
overexpression of miR-760 was also found to restrain cell proliferation and colony
formation in GC cells. In addition, overexpression of miR-760 promoted apoptosis in
GC cells, which has not been reported in previous studies. In most previous studies,
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Figure 2  MicroRNA-760 regulates cell growth and apoptosis in gastric cancer. A: MicroRNA-760 (miR-760) expression in MKN-45 and AGS cells transfected
with its mimic or inhibitor; B-D: Cell proliferation and colony formation regulated by miR-760 mimic or inhibitor; E: Flow cytometry analysis of MKN-45 and AGS cells
transfected with miR-760 mimic or inhibitor. aP < 0.05, bP < 0.01. NC: Negative control; MiR-760: MicroRNA-760.

miR-760 was found to exert an effect in cancers by regulating target genes, such as
FOXC1 and PTEN[22,23]. In this study, GIT1 was confirmed to be a direct target of miR-
760.  Upregulation  of  GIT1  weakened  the  inhibitory  effect  of  miR-760  on  the
development of GC.

As a multifunctional protein, GIT1 has been shown to regulate the formation of
lamellipodia, focal adhesion, and cell migration[24]. It has been reported that GIT1 is
involved in the development of human cancers by interacting with miRNAs, such as
miR-195 and miR-149[25,26]. In our study, miR-760 inhibited the development of GC by
suppressing  GIT1  expression.  We  also  found  that  GIT1  was  upregulated  and
predicted a worse prognosis in GC patients. Upregulation of GIT1 was also observed
in  medullary  thyroid  carcinoma,  which  was  correlated  with  a  shorter  overall
survival[27]. Zhao et al[28] reported that miR-638 suppressed GC cell proliferation by
upregulating  GIT1.  Similarly,  we  found  that  miR-760  inhibited  cell  growth  by
downregulating GIT1 in GC. Additionally, miR-760 promoted apoptosis in GC cells
by targeting GIT1, which has not been investigated in previous studies.

Briefly, downregulation of miR-760 was measured in GC, which was associated
with poor clinical outcomes in GC patients. Functionally, miR-760 restrained cell
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Figure 3

Figure 3  MicroRNA-760 suppresses G-protein-coupled receptor kinase interacting protein-1 expression in gastric cancer. A: The binding site between
microRNA-760 (miR-760) and G-protein-coupled receptor kinase interacting protein-1 (GIT1); B: Luciferase reporter assay; C: A negative correlation between miR-760
and GIT1 in gastric cancer tissues; D and E: GIT1 expression in MKN-45 and AGS cells transfected with miR-760 mimic or inhibitor. bP < 0.01. GC: Gastric cancer;
Mut: Mutant; Wt: Wild-type; 3'-UTR: 3'-untranslated region; NC: Negative control; MiR-760: MicroRNA-760; GIT1: G-protein-coupled receptor kinase interacting
protein-1.

growth and promoted apoptosis in GC cells by suppressing GIT1 expression. Based
on these findings, miR-760 may be a promising therapeutic target for GC treatment.
However, this study has some drawbacks, such as the small number of samples and
the absence of in vivo  experiments.  In the future,  we will  increase the number of
samples and perform in vivo experiments.
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Figure 4

Figure 4  G-protein-coupled receptor kinase interacting protein-1 is upregulated in gastric cancer. A: G-protein-coupled receptor kinase interacting protein-1
(GIT1) expression in gastric cancer tissues; B: GIT1 expression in MKN-45, AGS, and GES-1 cells; C and D: High GIT1 expression was related to a shorter overall
survival and disease-free survival in gastric cancer patients. bP < 0.01. GIT1: G-protein-coupled receptor kinase interacting protein-1.
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Figure 5  MicroRNA-760 inhibits gastric cancer progression by inhibition of G-protein-coupled receptor kinase interacting protein-1. A: G-protein-coupled
receptor kinase interacting protein-1 (GIT1) expression in MKN-45 and AGS cells transfected with GIT1 vector and microRNA-760 (miR-760) mimic; B-D: Cell
proliferation and colony formation in MKN-45 and AGS cells transfected with GIT1 vector and miR-760 mimic; E: Flow cytometry analysis of MKN-45 and AGS cells
transfected with GIT1 vector and miR-760 mimic. bP < 0.01. NC: Negative control; MiR-760: MicroRNA-760; GIT1: G-protein-coupled receptor kinase interacting
protein-1.
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Figure 6

Figure 6  Relevance of microRNA-760/G-protein-coupled receptor kinase interacting protein-1 axis in human gastric cancer. A: High expression of microRNA-
760 was associated with a good prognosis in gastric cancer patients; B: G-protein-coupled receptor kinase interacting protein-1 (GIT1) expression in gastric cancer
tissues; C: High expression of GIT1 was associated with a poor prognosis in gastric cancer patients; D: Up-regulation of GIT1 was related to cell proliferation and
apoptosis in gastric cancer cells. HR: Hazard ratio; MiR-760: MicroRNA-760.
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ARTICLE HIGHLIGHTS
Research background
An  increasing  number  of  studies  have  revealed  that  microRNAs  are  the  main  drivers  of
carcinogenesis including progression to later stages of gastric cancer (GC). Recently, microRNA-
760 (miR-760) was identified as a cancer-related miRNA in ovarian cancer and colorectal cancer.
Nonetheless,  the expression pattern and specific  roles of miR-760 in GC have not yet been
clarified.

Research motivation
More biomarkers are required for the diagnosis and treatment of GC.

Research objectives
To investigate the expression and molecular mechanism of miR-760 in GC.

Research methods
MiR-760 expression was analyzed by real-time quantitative polymerase chain reaction in GC
tissue and cell lines, and the clinicopathological significance of the miR-760 expression level in
GC patients was investigated. Cellular experiments were performed to explore the functions of
miR-760 in GC cells. Moreover, the regulatory effects of miR-760/G-protein-coupled receptor
kinase interacting protein-1 (GIT1) were investigated using luciferase reporter assay, MTT assay,
flow cytometric  analysis,  and  transwell  assay.  At  last,  the  relationship  between  the  miR-
760/GIT1 axis and GC was further confirmed through database analysis.

Research results
We found that miR-760 was upregulated in GC tissues and cell lines, and had a significant
positive relationship with lymph nodes metastasis and TNM stage. Cellular experiments showed
that  miR-760  increased  the  proliferation  and  invasion  capacity  of  GC cells  but  promoted
apoptosis. Furthermore, miR-760 directly targeted GIT1 and downregulated its expression in GC
cells. Moreover, miR-760 increased GIT1 expression to promote GC progression.

Research conclusions
Our study demonstrated that the miR-760/GIT1 axis can significantly increase the growth,
migration, and invasion of GC cells.  This study provides the functional mechanism of new
diagnostic biomarkers for GC.

Research perspectives
In the future, more in-depth research will be carried out to reveal the important role of miR-760
to enhance the sensitivity of GC detection and to develop novel anti-cancer treatments targeting
miR-760 and GIT1. The identification of the miR-760/GIT1 molecular axis may further provide
new strategies for GC prevention and treatment.
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