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MicroRNAs (miRNAs) play crucial roles in the development and progression of human cancers, including Gastric
cancer (GC). In this study, we investigated the correlation of miR-122-5p expression with cell proliferation,
and apoptosis in a GC cell line. GC cells SCG 7901 were transfected with control, miR-122-5p or miR-122-5p
inhibitor and MTT assay, western blot, and BrdU staining were respectively used to investigate the effect of
miR-122-5p on GC cell cycle. The overexpression of miR-122-5p could reduce cell proliferation in SCG7901
cells, and BrdU staining finally verified miR-122-5p induced cell growth arrest by upregulation p27 expression
in SCG7901cells. On the other hand, cells apoptosis research showed that miR-122-5p induced apoptosis by
targeting MYC in SCG7901 cells. Finally, in this study, miR-122-5p was confirmed inhibiting tumor GC cells
proliferation and inducing cells apoptosis by targeting MYC. All these findings suggest that miR-122-5p may be

involved in progression of GC and could be a new therapeutic target for this disease.

1. Introduction

Gastric cancer (GC) is one of the most common malignant tumors
accounting for more than 700,000 deaths annually (Mirmajidi et
al. 2016; Rui et al. 2016). Current studies suggested that gastric
cancer development is a complicated multi-factor and multi-stage
process, involving various genetic and epigenetic changes, such as
age, gender, level of health and environmental risk factors, and so
on (Liu et al. 2014; Lu et al. 2014; Zhang et al. 2016). Although
there has been considerable progress in therapies, as well as diag-
nosis and mechanism research, incidence and mortality in patients
with GC are still high (Fan et al. 2015; Parvathi et al. 2013). As a
result, it is of great importance to elucidate the molecular mecha-
nisms for cell proliferation, and apoptosis in GC cells.
MicroRNAs (miRNAs) are small noncoding RNAs regulators
of oncogenesis that function as oncomiRs or tumor suppressors,
potentially playing a critical role in tumorigenesis (Du et al. 2013;
Pei-Fei et al. 2014; Venkatadri et al. 2016). Mounting evidence
indicates that one specific tumor-suppressive miRNA: miR-122-5p
plays important roles in numerous human cancers, such as breast
cancer, and hepatocellular carcinoma (Ergiin et al. 2015; Indovina
et al. 2012; Tan et al. 2014). This suggests that miR-122-5p may
play a key role in tumorigenesis.

p27 is once reported as cyclin-dependent kinase inhibitor and
the nuclear localization of p27 is crucial for malignant mesothe-
lioma (MM)tumor-suppressive function (Fussbroich et al. 2011).
Moreover, it acts as cell-cycle marker in colon cancer, esophageal
squamous cell carcinoma, prostate cancer and so on (Huang et al.
2012; Li and Simon 2013; Lin et al. 2012; Lin and Chiang 2011).
MYC is a key cell growth regulator of different cancers, which
mediates a transcriptional program spanning cell growth, cell
cycle, metabolism, as well as cell survival (Fiorentino et al. 2016).
The function of MYC in cancers has been sufficiently reported,
in small cell lung cancer (SCLC) patients proteins are potential
therapeutic targets (Calcagno et al. 2013). Moreover, a significant
function of MYC in GC has also been mentioned (Yan et al. 2013).
But, to clearly understand the role of MYC in GC, the approaches
now are far from sufficient. The goal of this study was to better
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clarify the role of miR-122-5p in tumor growth of gastric cancer
cells and the underlying molecular mechanism.

2. Investigations and results

In this study, SCG7901 cells were transfected with control,
miR-122-5p or miR-122-5p inhibitor and MTT assay was
performed to test the effect of miR-122-5p on GC cell proliferation.
The MTT results demonstrated that miR-122-5p overexpression
strongly inhibited the proliferation of SCG7901 cells. Further-
more, p27 expression was tested to explore the regulation mech-
anism of miR-122-5p. Next, cell apoptosis assay was performed
and affirmed miR-122-5p induced SCG7901 cells apoptosis by
targeting MYC.

2.1. miR-122-5p overexpression reduced cell prolifera-
tion in SCG 7901 cells

To test miR-122-5p effect on cell proliferation, SCG7901 cells
were transfected with control, miR-122-5p or miR-122-5p inhib-
itor and performed MTT assay. The MTT results shown in Fig. 1
tell miR-122-5p overexpression strongly inhibited the proliferation
of SCG7901 cells, while cells transfected with miR-122-5p inhib-
itor increased SCG7901 cell viability.

2.2. miR-122-5p overexpression induced cell growth
arrest by up-regulation p27 expression in SCG7901cells

To further understand the mechanisms of miR-122-5p induced cell
growth inhibition, we performed BrdU staining and analyzed the
effect of miR-122-5p on various cell cycle regulators in SCG7901
cells. The BrdU staining results shown in Fig. 2 witnessed strong
accumulation of p27 in response to the miR-122-5p expres-
sion. The other major CDKNI1 family member, p21CIP1, was
unaffected by miR-122-5p expression. The results confirmed
miR-122-5p inhibits cell growth by up-regulation p27 expression
in SCG7901cells.
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Fig. 1: MTT results showing the effects of miR-122-3p expression on SCG7901cells
proliferation. The cell proliferation of SCG7901 cells transfected with miR-
122-5p or miR-122-5p inhibitor was tested by MTT assay. MiR-122-5p down-
regulates cells proliferation of GC cells.
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Fig. 2: BrdU staining and western blot results showing effects of miR-122-5p expres-
sion on cell cycle regulator p27. GC cells transfected with miR-122-5p show
lower percent of BrdU positive cells, while inhibition of miR-122-5p showing
high cells viability. Western blot results show high expression of p27. miR-
122-5p may upregulate p27 in the cell progression.

2.3. Overexpression of miR-122-5p induced apoptosis in
SCG7901 cells

To test miR-122-5p effect on cell apoptosis, SCG7901 cells were
transfected with control, miR-122-5p or inhibitor and performed
apoptosis assay. The images and cells apoptosis rates shown in
Fig. 3 clearly stated that miR-122-3p increases the apoptosis of
GC cell.
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Fig. 3: MTT results showing effects of miR-122-5p expression on cells apoptosis of
SCG7901. The percent of GC cell apoptosis transfected with miR-122-5p or
miR-122-5p inhibitor was tested by MTT assay. Cells transfected with miR-
122-5p show high apoptosis rate, reversely, cells transfected with miR-122-5p
inhibitor showing opposite result. MiR-122-5p overexpression promotes cells
apoptosis of SCG7901.

2.4. miR-122-5p induced apoptosis by targeting MYC in
SCG7901 cells

To further understand the mechanisms of miR-122-5p effect
on apoptosis, SCG7901 cells were transfected with control,
miR-122-5p or inhibitor and MYC, bax, pro and activated
caspase-3 expression. The western blot results shown in Fig. 4
convince us miR-122-5p induced apoptosis by targeting MYC in
SCG7901 cells.
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Fig. 4: Western blot results showing pathway of miR-122-5p on cell apoptosis. Ex-
pression of MYC, bax, pro and activated caspase-3 was performed by western
blot. Overexpression of miR-122-5p promotes MYC expression. MiR-122-5p
induced GC cells apoptosis by targeting MYC.

2.5. Conclusion

In summary, our study firstly interpreted the relationship of
miR-122-5p expression with GC cell viability. miR-122-5p inhibits
cell proliferation by regulating p27 expression, and induces cell
apoptosis by targeting MYC in SCG7901 cells. All these findings
suggest that miR-122-5p may be a promising biomarker candidate
in gastric cancer therapy and could be a new therapeutic target for
this disease.

3. Discussion

Gastric cancer (GC) is reported the third primary cause of
cancer-related mortality and one of the most common type of
malignant diseases (Margue et al. 2015). MiRNAs are increasingly
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recognized as biomarkers for the diagnosis of cancers (Tsai et
al. 2016), including GC. miR-26b is identified as a significantly
downregulated miRNA that could inhibit GC metastasis (Wu et
al. 2016). It was also demonstrated that miR-448 works as a tumor
suppressor miRNA through targeting ADAM10 expression (Green
etal. 2016). Many kinds of miRNAs are related to GC progression,
one of them is miR-122-5p. miR-122-5p has a tumor suppressor
function through different molecular pathways (Ergiin et al. 2015;
Indovina et al. 2012; Tan et al. 2014), while the role of miR-122-5p
in GC is not sufficiently known so far.

In this study, we [XXX]restigated the role of miR-122-5p in
GC cell proliferation. The GC cells were firstly transfected
with miR-122-5p or inhibitor, and then we performed MTT and
recorded the optical density to measure the GC cells proliferation.
The results confirmed that miR-122-5p can inhibit GC cells prolif-
eration.

Furtherly, to clearly understand the pathway of miR-122-5p inhi-
bition in GC cells viability, we constructed BrdU staining assay
and monitored the expression changes of cell cycle regulators.
As a result, p27 showed strong correlation with the miR-122-5p
inhibition function in GC cells. So we came to the conclusion that
miR-122-5p may inhibit cell proliferation by upregulating p27 in
GC.

MYC is an important cell growth mediator in different cancers
(Fiorentino et al. 2016). In a mechanism research of breast cancer,
MYC was shown regulating breast cancer cell proliferation and
tumor growth (Choi et al. 2016). Also, many studies have focused
on the MYC effect in the GC progression (Liu et al. 2011; Schmidt
et al. 2015).

In this study, we firstly proved that miR-122-5p can induce cell
apoptosis. Next, we researched the MYC expression and the
miR-122-5p regulation. We performed western blot assay and
tested MYC, Bax, pro and activated caspase-3 expression after
GC cells were transfected with control, miR-122-5p or inhibitor.
The western blot results clearly proved miR-122-5p induced cell
apoptosis by targeting MYC.

miR-122-5p inhibits cell proliferation and induces apoptosis by
targeting MYC in SCG7901cells.

Our study found that overexpression of miR-122-5p could inhibit
cell proliferation, and induce apoptosis via targeting MYC in GC
cells. All these findings suggest that miR-122-5p may be involved
in progression of GC and could be a new therapeutic target for this
disease.

4. Experimental

4.1. Cell culture

Human Gastric Cancer Cells Line SGC 7901 cells were obtained from the China
General Microbiological Culture Collection Center (Beijing, China), and maintained
in minimal RPMI (Roswell Parker Memorial Institute)-1640 medium (Gibco BRL,
Gaithersburg, MD, USA). The medium containing 10% fetal bovine serum (FBS,
Gibco, USA) and 1% antibiotic antimycotic (Gibco,USA), should be restored in 5%
CO, and 95% air, 37 °C (Liang et al. 2013).

4.2. Cell proliferation and MTT assay

Cells were seeded at 5 x 10* cells/ well on 12-well plates. They were harvested with
trypsin, resuspended in 3 mL of culture medium, and counted with a hemocytometer
after exposure to 5 pg/mL of Danshen extract at the indicated time intervals. For MTT
assays, 5 x 10° cells/well were seeded onto 96-well culture plates. After incubation for
3 hat 37 °C, cell viability was assayed by adding 20 pL of 10 mg/mL 3-[4,5-dimeth-
ylthiazol-2-yl]-2,5-diphenyltetrazolium bromide (MTT, Sigma). Then the medium
was removed, the formazan (in DMSO) was added, and the 590 nm optical density
was recorded with a Multiskan EX (Thermo, Finland) (Fernandez et al. 2015).

4.3. BrdU assay

Cells were seeded in 6-well plates at a density of 20000 cells/well on sterilized cover-
slips. 10uM of BrdU (Sigma-Aldrich, St. Louis, MO) were added to the medium.
After 5 h incubation at 37 °C, the cells were fixed in cold 70% ethanol for 5 min
and by adding 1.5M HCI to the cells, DNA was denaturated for 30 min. By using a
mouse anti-BrdU antibody (BD Biosciences, San Jose, CA), immunofluorescence to
visualize incorporated BrdU was performed as the manufacturer reminded. Primary
antibody was followed by 45 min incubation with secondary green-fluorescence dye
conjugated antibody (Alexafluor 488, Invitrogen, Carlsbad, CA). VECTASHIELD
mounting medium with DAPI (Vector Laboratories, Burlingame, CA) was used to
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stain the nuclei. Images were visualized using a Leica inverted fully automated micro-
scope (DMI6000B) with digital camera DFC 420 RGB (Leica Microsystems, Wetzlar,
Germany) (Zhang et al. 2013).

4.4. Apoptosis assay

24 h after transfection, cells were harvested and suspended in Annexin-binding buffer,
and then cells were incubated with Annexin V-FITC and PI (Becton Dickinson, NJ,
USA) for 30 min in the dark at 25 °C, Flowjo was used to analyze the apoptotic
percentage of cells (Nam et al. 2015).

4.5. Western blot analysis

Cells were washed once with PBS and lysed in a lysis buffer. Protein samples were
separated on SDS-PAGE gels and transferred to nitrocellulose membrane (Whatman,
Dassel, Germany) after boiling for 10 min in SDS sample buffer. Then, the membranes
were incubated with the appropriate primary antibodies overnight after blocking with
5% skim milk in TBS-T for 1 h. Membranes were washed once with TBS-T and
incubated with horseradish peroxidase (HRP)-conjugated secondary antibodies for 2
h. Protein bands were visualized with the WEST-ZOL-plus Western Blot Detection
System.

Antibodies specific to Actin (C-2) was purchased from Cell Signaling Technology
(Beverly, MA, USA). c-Myc (ab32072), active caspase-3 (ab2302), p27 (ab54563),
p21 (ab7960) and procaspase 3 (ab32150) from Abcom (Nam et al. 2015).
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