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Abstract: This study intends to investigate the effect of mir-186 on the proliferation and invasion of gastric cancer 
cells. mir-186 mimic (activator) and inhibitor were designed and synthetized according to the sequences of mir-186 
followed by transfected into MGC cells to manipulate the expression of mir-186. The effect of mir-186 on cell pro-
liferation and cell migration in vitro was detected by CCK8 kit and cell scratch assay, respectively. In addition, tran-
swell assay was performed to evaluate the influence of mir-186 expression on cell invasion and western blot was 
conducted to measure the expression of TP53 protein for investigating the potential mechanism. Compared with 
control group, cells transfected with mir-186 inhibitor displayed significantly increased proliferation, migration and 
invasion with significant differences (P<0.05). However, MGC cell line transfected with mir-186 activator showed 
decreased proliferation, migration and invasion with significant differences compared with control group (P<0.05). 
Moreover, the TP53 expression in activator group was significantly lower than that in either inhibitor group or control 
group, whereas, TP53 expression in inhibitor group was slightly higher than that in control group. In conclusion, mir-
186 regulates the proliferation, migration and invasion of gastric cancer cells. In addition, mir-186 might be also 
involved in the regulation of TP53 signaling pathway in gastric cancer cells.
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Introduction

Gastric cancer is one of the most common 
malignant tumors in the digestive tract and 
about one million new cases are increased 
each with a high rate of death [1-3]. China has 
always been a high incidence area for gastric 
cancer. With the progression of medical treat-
ments, such as radiotherapy, chemotherapy, 
biological targeted therapy, and cellular imm- 
une therapy, treatment efficacy has been im- 
proved, leading to the reduced growth rate of 
gastric cancer. However, the effective treat-
ment is still not achieved in some patients, pos-
sibly due to the complicated pathogenesis of 
the gastric cancer [4-6].

Invasion and migration are the main features of 
tumors, which are also important factors affect-
ing the tumor treatment. The changes of bio-
logical behaviors of tumor cells, such as prolif-
eration, invasion and migration, are affected by 
the indirect or direct regulation of many genes, 

for example, the changes of cell adhesion, 
extracellular matrix degradation [7-10]. A previ-
ous study found that the expression of Kail 
gene was decreased in gastric cancer cells with 
a stronger metastatic potential, and the expres-
sion of Kail gene may inhibit the migration of 
gastric cancer cells [11, 12].

MiRNA is a non-coding single stranded RNA 
consisting of about 22 nucleotides, with two dif-
ferent ways to participate in gene regulation: 
complete complementary and incomplete com-
plementary. The degradation of target gene 
mRNA can be directly induced by almost com-
plete pairing [7]. At present, the technology of 
miRNA research is more mature and miRNA has 
become a marker of early clinical detection of 
tumors. Some miRNAs have been shown to be 
the potential targets of clinical drug therapy, for 
example, miR-21 may participate in the regula-
tion of migration of colon cancer cells by regu-
lating the expression of PTEN protein [8-10]. 
Therefore, investigations on the regulatory rela-
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tionship between miRNA and disease-related 
genes, not only can explain the mechanism of 
the occurrence of related diseases at the mo- 
lecular level, but also might provide valuable 
information on the potential targets for the 
development of novel drugs [11-13].

TP53 is a classical tumor suppressor gene, 
whose expression has a certain relationship 
with the occurrence and malignancy degree of 
several tumors. In addition, mutations of TP53 
gene will increase the risk of cancers, making 
the study of TP53 gene expression in gastric 
cancer cells being a good complement to the 
mechanism of gastric cancer. It is pointed out 
that mir-186 can effectively inhibit the prolifera-
tion and migration of tumor cells in colon can-
cer. However, whether mir-186 could affect the 
proliferation and migration of gastric cancer 
cells as well as related mechanisms remains 
poorly understood. The aim of the present 
study was to investigate the role of mir-186 on 
the proliferation and migration of gastric can-
cer cells. 

Materials and methods

Experimental materials

The MGC cell line selected in the study was pur-
chased from Sunbio company and was frozen 
in liquid nitrogen by Weifang People’s Hospital; 
RPMI1640 culture medium, trypsin, calf serum, 
Phosphate buffer and so on were purchased 
from Gibco; consumable materials such as cell 
culture dish were purchased from Corning 

Incorporated; double resistant for cell culture, 
CCK8 kit and western blot reagents were pur-
chased from Beyotime Biotechnology Co. Ltd., 
Martrigel gel was purchased from BD company, 
the synthesis of primer sequences of TP53, 
activator and inhibitor of mir-186 were conduct-
ed by Shanghai Baolige Biological Technology 
Co. Ltd., and the sequences of activator were: 
CCAAAGAAUUCUCCUUUUGGGC, the sequenc-
es of inhibitor were: GGUUUUUUAAGUG-
GAAACCCG, anti-TP53 antibody was purchased 
from Abcam, fluorescence inverted microscope 
with type of TE2000 was purchased from Niko 
company; Electric rotary instrument and elec-
tro transfer reagent were the products of Loza 
company.

Cells transfection and the detection of TP53 
protein

The frozen MGC cells were removed from liquid 
nitrogen and transferred to 37°C in a water 
bath. The test tube with MGC cells were taken 
from water bath to wipe off the water droplets 
in the frozen storage tube after 5 min. The cells 
were transferred into the 1.5 ml sterilized EP 
tube, and centrifuged at 1000 rpm/min for 3 
min followed by transferring cells into RPMI 
1640 culture medium containing 10% calf 
serum. Cell passage was performed after 24 h 
followed by digestion using 1 ml 0.25% trypsin. 
After cells (1×105) adhesion for 16 h, the mim-
ics (activator) were mixed (10 μg:100 μl) and 
transfected by electric transfection kit accord-
ing to manufacturer’s instructions. After 36 h 
transfection, cells were collected, and the 
expression of TP53 protein was detected by 
western blot with β-actin as an internal 
control.

Changes of cell proliferation ability by CCK-8 
method

The transfected cells were transferred into the 
60 mm cell culture dish with the number of 
1×105 cells per dish at 37°C 5% CO2 and cul-
tured for 6 h, 12 h, 24 h and 36 h in an incuba-
tor with saturated humidity. When the abun-
dance of cells wall and the bottom reached 
approximate 90%, cells were counted after 
digestion, 1×104 cells per 100 μl each well were 
added to 96-well plate. Then 10 μl CCK8 solu-
tion was added into each well after 12 h fol-
lowed by culturing 3 h. The cell growth rate and 

Figure 1. Comparison of cell proliferation in different 
time of each group. **: Compared with the control 
group, P<0.01; *: Compared with the control group, 
P<0.05.
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inhibition rate were calculated through measur-
ing the absorbance value of 450 nm by UV 
spectrophotometer.

Detection the effect of transfection on cells 
invasion by transwell

According to the manufacturer’s instruction, 
Matrigel was coated on the polycarbonate 
membrane (8 μm aperture) in the upper cham-
ber in the 24-well Transwell chamber and 70 μl 
Matrigel were added and cultured at 37°C for 
60 min to make the matrix glue reform and 
become the basement structure of chamber. 
Then cell suspensions (1×105/ml) prepared 
with serum-free medium containing 10% BSA 
were added to upper chamber and down cham-
ber each well together with complete culture 
medium and cultured for 12 h, 24 h and 36 h in 
the incubator at 37°C 5% CO2 and saturated 
humidity. Then the trans-membrane cells were 
labeled with 0.1% crystal violet staining and 
observed under the fluorescence inverted mic- 
roscope (100×). 3 horizons were randomly se- 

lected and the numbers of trans-membrane 
cell were recorded.

Cell migration was measured by cell scratch 
assay in different treatment groups

The cells after transfection were selected to 
prepare the suspension followed by placing in 
an incubator overnight at 37°C 5% CO2. The cell 
masses in the plate were washed with PBS for 
3 times, and then serum-free medium was 
added and cultured for 24 h and 48 h at 37°C 
5% CO2 followed by observation under a micro-
scope. Image J software was used to analyze 
scratch width with 6 lines in the scratch drawn. 
Meanwhile, the migration distance was calcu- 
lated.

Data analysis

SPSS11.0 software was used to analyze data. 
Data were represented as mean ± standard 
deviation (SD). Two-way ANOVA was performed 
to evaluate the significant difference. P<0.05 
was considered as statistically significant.

Figure 2. The results of scratch test.
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Results

Analysis the change of proliferation ability of 
MGC cells in different group by CCK-8 method

The change of proliferation ability of MGC cells 
in different group was analyzed by CCK-8 meth-
od and the results were shown in Figure 1. The 
absorbance value was higher in cells transfect-
ed with inhibitor than that transfected with con-
trol. At 12 h after transfection, the inhibitor gr- 
oup began to have obvious difference com-
pared with control group (P<0.05), suggesting 
the ability of proliferation was significantly 
enhanced at the beginning of 12 h transfection 
with dramatically significant difference at 36 h 
transfection compared with control group (P< 
0.01). However, cells transfected with activator 
displayed decreased absorbance value com-
pared with control group with dramatically sig-
nificant difference at 36 h after transfection 
(P<0.01). Taken together, these results demon-
strated that the activator and inhibitor begin to 
play a role at 12 h after transfection in a time-
dependent manner.

The change of cell migration after transfection 

The results of cell scratch test were showed in 
Figure 2. After 24 h transfection, the migration 

distances of inhibitors, activators and control 
groups were 24.23±1.13 μm, 6±3.85 μm and 
10.32±3.13 μm, respectively. After 48 h trans-
fection, the migration distances were 37.23± 
4.46 μm, 11±7.14 μm, 16.21±4.43 μm, respec-
tively. Results showed that after transfection 
with mir-186 inhibitor, the migration ability of 
cells was increased with significant difference 
compared with the other two groups (P<0.05). 
However, the migration ability of cells was sig-
nificantly decreased after transfection mir-186 
activator with significant difference compared 
with inhibitor group and control group (P<0.05). 
These results showed that mir-186 had a cer-
tain regulation effect on the migration ability of 
MGC cell.

Effect of Transwell Boyden cell model for 
determination of mir-186 on the expression of 
cell invasion

The treated chamber was continuously cultured 
for 12 h, 24 h and 36 h and then was stained by 
0.1% crystal violet for 10-15 min and was 
observed under the fluorescence inverted 
microscope. The results were shown in Figure 
3. Compared with control group, the number of 
cells in the activator group and the inhibitor 
group were significantly higher and lower than 
that in the control group (P<0.01) respectively.

Detection TP53 expression after transfection 
36 h 

As shown in Figure 4, the expression of TP53 
protein in activator group was obviously lower 
than that in control group and inhibitor group. 
However, the expression of TP53 protein in 
inhibitor group was slightly higher than that in 
the control group.

Discussion

The malignant degree and prognosis of the 
tumor have been shown to have a direct rela-
tionship with the proliferation, migration and 
invasion of tumor cells with most tumor sup-
pressor genes playing a role in the various stag-
es of tumor cells through regulation of cell 
cycles [14, 15]. Abnormal expression of some 
genes, especially the tumor suppressor genes, 
will directly induce cancer cell proliferation and 
metastasis, causing cancer cells spreading, 
which results in grave consequences [16, 17]. 
Therefore, studies on the regulation mecha-
nism of tumor suppressor genes have become 

Figure 3. Determination of the number of transmem-
brane cells after transfection in Transwell Boyden 
chamber model. **: Compared with control group, 
P<0.01; *: Compared with control group, P<0.05.

Figure 4. Detection of TP53 expression in each group 
by Western blot.
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a hotspot, such as mir-RNA, lnc-RNA and so on. 
At present, there are many tumor related genes 
such as TP53 and PTEN, which are also consid-
ered to be the significant genes involving in 
tumor related gene expression pathway, and 
the mechanism of the majority of tumors is 
related to the abnormal signaling pathways 
induced by these two genes.

Previous studies showed that there was differ-
ent expression of mir-186 in cancer tissues and 
their corresponding adjacent cancer tissues 
[18, 19]. However, the effects of mir-186 on the 
mechanism of proliferation and invasion in gas-
tric cancer cells and its signaling pathway 
remain poorly understood. This study aimed to 
investigate the effect of mir-186 on the prolif-
eration and invasion of gastric cancer cells 
through manipulating the expression of mir-
186 in MCG cells transfected with activator 
and inhibitor. Results showed that after trans-
fection with mir-186 inhibitor, the ability of cell 
proliferation, migration and invasion were sig-
nificantly enhanced, with significant differenc-
es compared with activator group and control 
group (P<0.05). However, after transfected 
with the activator of mir-186, cell proliferation, 
invasion and migration ability were decreased 
significantly with significant difference com-
pared with the control group (P<0.05). These 
findings are consistent with the role of mir-186 
in colon cancer cells [20]. In addition, TP53 
expression in different time periods was detect-
ed after transfection of mir-186 activator and 
inhibitor into MGC cell line and results showed 
that there was a negative correlation between 
the expression of mir-186 and TP53, demon-
strating mir-186 may regulate the proliferation 
and invasion of gastric cancer cell line MGC 
through regulating TP53 signaling pathway.

Conclusion 

Our study demonstrated that the expression of 
mir-186 in gastric cancer affects the prolifera-
tion and invasion of gastric cancer cells. In 
addition, mir-186 may involve in the regulation 
TP53 signaling pathway in gastric cancer cells.

Acknowledgements

This work was supported by 2015 Weifang sci-
ence and Technology Development Plan (No. 
2015WS030).

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Yubao Sun, Depart- 
ment of Emergency, Weifang People’s Hospital, No. 
151 of Guangwen Street, Kuiwei Distrct, Weifang, 
Shandong, China. Tel: +86-0536-8192249; Fax: 
+86-0536-8192249; E-mail: yinlizxx@163.com

References

[1] Allo G, Bernardini MQ, Wu RC, Shih IeM, Kallo-
ger S, Pollett A, Gilks CB, Clarke BA. ARID1A 
loss correlates with mismatch repair deficien-
cy and intact p53 expression in high-grade en-
dometrial carcinomas. Mod Pathol 2014; 27: 
255-261.

[2] Bellini MF, Cadamuro AC, Succi M, Proença 
MA, Silva AE. Alterations of the TP53 gene in 
gastric and esophageal carcinogenesis. J 
Biomed Biotechnol 2012; 2012: 891961.

[3] Lu TX, Young KH, Xu W, Li JY. TP53 dysfunction 
in diffuse large B-cell lymphoma. Crit Rev On-
col Hematol 2016; 97: 47-55.

[4] Dufau ML, Tsai-Morris CH. Gonadotropin-regu-
lated testicular helicase (GRTH/DDX25): an 
essential regulator of spermatogenesis. Trends 
Endocrinol Metabol 2007; 18: 314-320.

[5] Lasko P. The DEAD-box helicase Vasa: Evi-
dence for a multiplicity of functions in RNA pro-
cesses and developmental biology. Biochim 
Biophys Acta 2013; 1829: 810-6.

[6] Borniger JC, Cissé YM, Cantemir-Stone CZ, Bo-
lon B, Nelson RJ, Marsh CB. Behavioral abnor-
malities in mice lacking mesenchyme-specific 
Pten. Behav Brain Res 2016; 304: 80-85.

[7] Pek JW, Kai T. A role for Vasa in regulating mi-
totic chromosome condensation in drosophila. 
Curr Biol 2011; 21: 39-44.

[8] Li B, Lu Y, Wang H, Han X, Mao J, Li J, Yu L, 
Wang B, Fan S, Yu X, Song B. miR-221/222 en-
hance the tumorigenicity of human breast can-
cer stem cells via modulation of PTEN/Akt 
pathway. Biomed Pharmacother 2016; 79: 93-
101.

[9] Cui R, Guan Y, Sun C, Chen L, Bao Y, Li G, Qiu 
B, Meng X, Pang C, Wang Y. A tumor-suppres-
sive microRNA, miR-504, inhibits cell prolifera-
tion and promotes apoptosis by targeting 
FOXP1 in human glioma. Cancer Lett 2016; 
28: 1-11.

[10] Kim JG, Lee SJ, Chae YS, Kang BW, Lee YJ, Oh 
SY, Kim MC, Kim KH, Kim SJ. Association be-
tween phosphorylated AMP-activated protein 
kinase and MAPK3/1 expression and progno-
sis for patients with gastric cancer. Oncology 
2013; 85: 78-85.



The study of mir-186 in gastric cancer

828 Int J Clin Exp Pathol 2017;10(1):823-828

[11] Krstic M, Stojnev S, Jovanovic L, Marjanovic G. 
KLF4 expression and apoptosis-related mark-
ers in gastric cancer. J BUON 2013; 18: 695-
702.

[12] Wang L, Meng J, Cao W, Li Q, Qiu Y, Sun B, Li 
LM. Induction of apoptosis through ER stress 
and TP53 in MCF-7 cells by the nanoparticlen: 
A systems biology study. Methods 2014; 67: 
394-406.

[13] Lee HE, Han N, Kim MA, Lee HS, Yang HK, Lee 
BL, Kim WH. DNA damage response-related 
proteins in gastric cancer: ATM, Chk2 and p53 
expression and their prognostic value. Pathobi-
ology 2014; 81: 25-35.

[14] Liu Z, Zhang G, Yu W, Gao N, Peng J. miR-186 
inhibits cell proliferation in multiple myeloma 
by repressing Jagged1. Biochem Biophys Res 
Commun 2016; 469: 692-697.

[15] Park H, Cho SY, Kim H, Na D, Han JY, Chae J, 
Park C, Park OK, Min S, Kang J, Choi B, Min J, 
Kwon JY, Suh YS, Kong SH, Lee HJ, Liu ET, Kim 
JI, Kim S, Yang HK, Lee C. Genomic alterations 
in BCL2L1 and DLC1 contribute to drug sensi-
tivity in gastric cancer. Proc Natl Acad Sci U S A 
2015; 112: 12492-12497.

[16] Sehdev V, Katsha A, Arras J, Peng D, Soutto M, 
Ecsedy J, Zaika A, Belkhiri A, El-Rifai W. Ahmed 
Katsha, Janet Arras, HDM2 regulation by AUR-
KA promotes cell survival in gastric cancer. Clin 
Cancer Res 2015; 20: 76-86.

[17] Tanaka T, Fujimura A, Ichimura K, Yanai H, 
Sato Y, Takata K, Okada H, Kawano S, Tanabe 
S, Yoshino T. Clinicopathological characteris-
tics of human epidermal growth factor recep-
tor 2-positive Barrett’s adenocarcinoma. World 
J Gastroenterol 2012; 18: 6263-6268.

[18] Xiang B, Mi YY, Li TF, Liu PF. Updated meta-
analysis of the TP53 Arg72Pro polymorphism 
and gastric cancer risk. Asian Pac J Cancer 
Prev 2012; 13: 1787-1791.

[19] Sha WG, Shen L, Zhou L, Xu DY, Lu GY. Down-
regulation of miR-186 contributes to podo-
cytes apoptosis in membranous nephropathy. 
Biomed Pharmacother 2015; 75: 179-184.

[20] Alexandrova E, Miglino N, Hashim A, Nassa G, 
Stellato C, Tamm M, Baty F, Brutsche M, Weisz 
A, Borger P. Small RNA profiling reveals dere- 
gulated phosphatase and tensin homolog 
(PTEN)/phosphoinositide 3-kinase (PI3K)/Akt-
pathway in bronchial smooth muscle cells from 
asthmatic patients. J Allergy Clin Immunol 
2016; 137: 58-67.


