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Abstract: MiR-184 was an important suppressor to tumor cells proliferation and invasion and some studies show
that it was down-regulated in aggressive human tumor cells and a potential tumor therapy target through expres-
sion of miR-184 results in reduced tumor cell aggressiveness. In this study, miR-184 showed an inhibitive activity of
glioma U87MG cell line and breast cancer MCF-7 cell line in proliferation and invasion by MTS and transwell assay.
We found that the miR-184 also could arrest cell cycle and adhesion by up-regulating the expression of p53 and
p21 and activity of caspase-3/8, suppressing the expression of SND1, MMP-2/9, CD44 and activity of AKT/NF-«kB
pathway. The results showed that miR-184 could be a potential target for glioma and breast cancer treatment.
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Introduction

All of gliomas and breast cancer were malig-
nant tumor to threat to the people health [1, 2].
However, malignant proliferation and invasion
continues to be a major clinical obstacle to the
successful treatment for cancer. Tumor prolif-
eration and invasion was the complex process,
involving in the interaction with oncogene and
anti-oncogene.

MicroRNAs, a group of short non-coding RNAs,
plays important roles in a variety of biologic
processes and is shown to have both diagnos-
tic and prognostic significance and to consti-
tute a novel target for cancer treatment [3, 4].
miR-184 (microRNA-184) was acted as a tumor
suppressor gene in several tumor development
process [5]. However, the role of miR-184 in
gliomas and breast cancer was not full cleared.

Material and methods
Cell culture

Human glioma U87MG cell line and breast
cancer MCF-7 cell line was cultured in DMEM

complete medium (containing 10% FCS) under
the conditions of 37°C, 5% CO,,. Cells were cul-
tured in 24-well plates for 24 h in DMEM with
10% FBS. miR-184 expression plasmid (Gene-
Copoeia) was transfected into 70-80% conflu-
ency cells for 12 h, then the medium was
replaced by fresh complete medium and cells
were plated in 6-well plates cultured for another
24 h for following experiments.

MTS assay

Cells (5 x 102 cells/well) were cultured into a 96
well plate under the conditions of 37°C, 5% CO2
for 96 h. Then the medium was removed and
MTS was added for another 4 h. Then the OD
value was measured at 490 nm and growth
inhibition rate was calculated. The tumor growth
inhibition rate (%) = (1 - the OD value of the
treatment group/the OD value of the negative
control group) x 100%.

Cell invasion and adhesion assay

Cells (2 x 103 cells/well) were cultured into a
Matrigel coating transwell plate under the con-
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ditions of 37°C, 5% CO, for 48 h. Then the
membrane of lower surface were fixed with the
methanol and stained with crystal violet, the
cells were photographed by microscope to
explore the effect of miR-184 on invasion in
tumor cells.

Cells (1 x 10* cells/well) were cultured into a
Matrigel coating 96-well plate under the condi-
tions of 37°C, 5% CO, for 24 h. Then cells were
washed by PBS and the absorbance was mea-
sured by MTS assay to explore the effect of
miR-184 on adhesion in tumor cells.

Cell cycle assay

Cells (3 x 10° cells/well) were cultured into
6-well plate under the conditions of 37°C, 5%
CO, for 48 h. Then cells were fixed with 70%
ethanol at 4°C overnight and stained by PI for
30 min after PBS washing.

Real-time PCR assay

Total RNA was extracted from each group using
Trizol method. Real-Time PCR Kit was used to
carry out reverse transcription to obtain the
cDNA, then SND1, MMP-2/9, CD44, p53 and
p21 mRNA levels were detected; The PCR prim-
ers used were as follows: 5-CCACATCGCTCA-
GACACCAT-3’ (sense) and 5-ACCAGGCGCCC-
AATACG-3’ (antisense) for GAPDH; 5-GCAGT-
GCAATACCTGAACACCTTC-3’ (sense) and 5'-CC-
ATACTTCACACGGACCACTTG-3’ (antisense) for
MMP-2; 5-GACTCTACACCCGGGACGGCAATGC-
TG-3’ (sense) and 5-CGTCCACCGGACTCAAAG-
GCACAGTAG-3’ (antisense) for MMP-9; 5'-TA-
TCTAGAGCCGCCACCATGGACAAGTTTTGGTGG-
3’ (sense) and 5-TATCTAGAGCCATTCTGGAATT-
TGGGGTGT-3’ (antisense) for CD44; 5-CGGCT-
CCTCCATGGCAGT-3’ (sense) and 5-ACTGCCAT-
GGAGGAGCCG-3’ (antisense) for p53; 5-GGA-
GCAAAGTGTGCCGTTGTC-3’ (sense) and 5-AG-
GAAGTACTGGGCCTCTTG-3’ (antisense) for p21.
The real-time PCR reaction was conducted
under the following conditions: 95°C for 30 s,
40 cycles of 95°C for 5 s and 60°C for 60 s.

Western blotting assay

Cells (3 x 10° cells/well) were cultured into
6-well plate under the conditions of 37°C, 5%
CO, for 48 h. Then cells were digested and
extracted the total protein. The protein was
separated by 12% SDS polyacrylamide gel and
transfer to PVDF membrane. The membrane
was incubated with SND1 antibody (1:1500),
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MMP-2 antibody (1:1500), MMP-9 antibody
(1:1500), CD44 antibody (1:1500), p53 anti-
body (1:1500), p21 antibody (1:1500), p-AKT
antibody (1:800), and B-actin (1:5000) was
added and incubated at 4°C overnight. Then
IgG labeled with horseradish peroxidase
(1:2000) was added and incubated at room
temperature for 1 h. The protein was visualized
with the HRP Western blot detection system.

ELIASA assay

Cells (3 x 10° cells/well) were cultured into
6-well plate under the conditions of 37°C, 5%
CO, for 72 h and the activity of caspase-3/8 in
cells was measured in accordance with operat-
ing manuals (Promega, USA).

Report gene assay

Cells (3 x 10°% cells/well) were cultured with
NF-kB luciferase plasmid transfected into
6-well plate under the conditions of 37°C, 5%
CO, for 72 h. The luciferase fluorescence inten-
sity was measured by ELIASA assay.

Statistical analysis

The data is analyzed by SPSS11.0. One-way
ANOVA is adopted to compare the data, with
considering P < 0.05 as the standard of statisti-
cally significant. Each experiment is repeated
for three times.

Results

The effect of miR-184 on the proliferation,
invasion, adhesion and cell cycle of human
glioma and breast cancer cells

MTS assay was to explore the effect of miR-184
on the proliferation of human glioma U887MG
and breast cancer MCF-7 cells in vitro. The
experimental results showed that the potential
of proliferation, invasion and adhesion was
suppressed and the cell cycle was arrested in
U87MG and MCF-7 cell line after miR-184
expression (Figure 1).

The effect of miR-184 on the expression of
tumor related gene and the activity of signal
pathway of human glioma and breast cancer
cells

Western blotting and ELIASA assay showed
that there was an increased expression of p53
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Figure 1. The effect of miR-184 on the proliferation, invasion, adhesion and cell cycle of human glioma and breast cancer cells. A. Real-time PCR results showed
that there was an increased expression of miR-184 in human glioma U87MG and breast cancer MCF-7 cell line after miR-184 expression plasmid transfected. B.
The MTS results showed that there was an inhibitive effect on proliferation of human glioma U87MG and breast cancer MCF-7 cell line after miR-184 expression.
Bars mean £ SD, n = 10. C. The transwell results showed that there was an inhibitive effect on invasion of human glioma U87MG and breast cancer MCF-7 cell line
after miR-184 expression. D. The adhesion results showed that there was an inhibitive effect on adhesion of human glioma U87MG and breast cancer MCF-7 cell
line after miR-184 expression. E. The flow cytometry results showed that there was an inhibitive effect on GO/G1 phase arrest of human glioma U87MG and breast

cancer MCF-7 cell line after miR-184 expression.
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Figure 2. The effect of miR-184 on the expression of tumor related gene and the activity of signal pathway of human
glioma and breast cancer cells. A. Real-time PCR assay results showed that there was an increased mRNA expres-
sion expression of p53 and p21 and there was a decreased mRNA expression of SND1, MMP-2/9 and CD44 in hu-
man glioma U87MG and breast cancer MCF-7 cell line after miR-184 expression. B. Western blotting assay results
showed that there was an increased protein expression expression of p53 and p21 and there was a decreased
protein expression of SND1, MMP-2/9 and CD44 in human glioma U87MG and breast cancer MCF-7 cell line after
miR-184 expression. C. ELIASA assay results showed that there was an increased activity of caspase-3/8 in human
glioma U87MG and breast cancer MCF-7 cell line after miR-184 expression. D. Western blotting assay showed that
there was a decreased the phosphorylation of AKT and report gene assay showed that there was a decreased activ-
ity of NF-kB in human glioma U87MG and breast cancer MCF-7 cell line after miR-184 expression.
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and p21, and activity of caspase-3/8 in US7TMG
and MCF-7 cell line after miR-184 expression.
Meanwhile, there was a decreased expression
of SND1, MMP-2/9 and CD44. Further, western
blotting assay showed that there was a
decreased the phosphorylation of AKT and
report gene assay showed that there was a
decreased activity of NF-kB in U87MG and
MCF-7 cell line after miR-184 expression
(Figure 2).

Discussion

In this study, we observed that miR-184 could
suppress proliferation of U87MG and MCF-7
cell line compared with parent group. This is in
agreement with miR-184 was required for
tumor cell survival in tumor cells. At same time
invasion and adhesion assay results showed
that miR-184 also suppress the potential of
invasion and adhesion of tumor cells. In order
to explore the potential mechanism, we study
the effect of miR-184 on cell cycle arrest in
above mentioned cell lines and found that miR-
184 could arrest the tumor cell cycle in GO/G1
phase.

Tumor process was involved multiplex gene,
including oncogene and anti-oncogene. We
also explored the effect of miR-184 on the
expression of tumor related gene in US7TMG
and MCF-7 cell line. p53 and p21 were tumor
suppressors which could suppress cell carcino-
matous change, tumor proliferation, tumor
invasion and so on [6-8]. p21 was considered
an oncogene and low expressed in tumor. p21
could arrest the cell cycle in GO/G1 phase [9].
p53 could improve p21 expression, inducing to
the cell apoptosis and proliferation inhibition
[10]. Caspase-3/8 was a part of the cysteine-
aspartic acid protease family. Sequential acti-
vation of caspase-3/8 could result to the exe-
cution-phase of cell apoptosis and cell death
[11, 12]. MMP-2/9 was belonging to matrix
metalloproteinases family and there was a high
risk for tumor invasion and heterogeneous
adhesion in MMP-2/9 overexpressing tumor
cells [13, 14]. CD44 was an adhesion molecule
which also could improve the invasion and het-
erogeneous adhesion [15].

AKT/NF-kB pathway attends to many process
of organism and its overexpression could pro-
mote to cell carcinomatous change, tumor pro-
liferation and invasion [16, 17]. In this study, we
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found that miR-184 could inhibit to the activity
of AKT/NF-kB pathway and improve the expres-
sion of p53/p21 and activity of caspase-3/8,
suppress the expression of MMP-2/9 and
CD44.

SND1 was original oncogene which overex-
pressed in many types tumor and regulated
multiplex tumor biological process [18]. We
found miR-184 could suppress the expression
of miR-184, therefore, we considered that
SND1 may be playing a key role in the anti-
tumor activity of miR-184.
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