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Objective: To investigate the effect of microRNA (miR—184) on regulating the genesis,
development and proliferation of glioma cells. Methods: Lipidosome was used to transfect
miR—184 mimic and inhibitor to glioma cell line, and the cell proliferation ability changes were
determined by MTT and plate cloning experiment after the transfection. WB test was used to
measure the levels of cyclinD1, p27 and FOX03. Meanwhile, QPCR was used to detect miR—184
expression in glioma cell line, glioma tissues and adjacent tissues. Luciferase experiment was

Keywords: used to test 3 UTR gene targeting regulation of miR—184 and FOX03. Results: QPCR results
miR-184 showed a significant lower miR—184 expression level in glioma cell line and glioma tissues than
Glioma that in juxtacancerous tissue. MTT and plate cloning experiments have shown that after over—
Cell proliferation expressing of miR—184, the cell proliferation capacity of glioma U87 and T98G was significantly
FOX03 increased, which was significantly inhibited after the inhibition of miR—184. WB results showed

a lower expression level of p27 in U87 and T98G cells, and a higher expression level of cyclinD1
after over—expressing of miR—184 was observed. However, a lower expression level of cyclinD1
and a higher expression level of p27 after the inhibition of miR—184. The luciferase activity
was inhibited after the over—expressing of miR—184. Conclusions: MiR—184 can affect the
proliferation abilities of glioma cells and regulate the cell cycle related protein. It plays an
important role in the occurrence and development of gliomas.

tumor molecular targeted therapy, but the current molecular

1. Introduction

Glioma is the most common and aggressive primary
intracranial tumor and the prognosis of the disease is not
ideal. Even if the surgery combined with radiation and
chemotherapy, the average survival period can be only
14 monthsl!l, and the median survival of malignant brain
glioblastoma is less than 1 yearf2l. Thus, the research of
brain glioblastoma has become a hotspot and difficulty. As
more and more attention has been paid to the biological
target therapy, the current research is more focused on
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treatment mechanism is unclear. MiRNA, as biomarkers of
cancer, has tissue sensitivity. It plays a role in promoting
the growth of oncogenes or inhibiting the growth of
potential tumor suppressor genes, and affects the organism
development, differentiation, proliferation, apoptosis,
immune regulation and other physiological activities as
well as the precise control of the occurrence of malignant
tumor and many other diseasesi3-10l. The miRNA expression
changes can be found early, so this characteristics can
be used for the early detection of canceriill. For example,
studies have found that the different expression ratio
of miR—221 to miR-375 can be used for differentiating
tumor and normal tissue. Tts sensitivity and speciality rate
is 92% and 93%, respectively, which may be a diagnosis
methodsli2l. Other studies have found that microRNA-184
(miR—184) in liver cancer, gastric cancer, phosphorus tongue
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cancer and nerve cells involves in the regulation of cell
proliferation, cell apoptosis, and cell migration and other
important functions. What's more, it has close correlation
with the prognosis(i3-17l. However, there is no research on
miR—-184 in glioma reported, and the molecular mechanism
is not clear. Our test showed a high expression level of miR—
184 in glioma cell line and glioma tumor tissue samples,
and it affected the proliferation ability of glioma cells,
which suggests that miR-184 may be associated with the
development of glioma, and affect the proliferation, invasion
and metastasis ability of tumor. Therefore, this article mainly
studied the higher expression of miR—184 can inhibit glioma
cell proliferation and affect proliferation function of FOX03
by regulating 3'UTR.

2. Materials and methods
2.1. Cells and plasmid

Glioma cells U887, A—172, LN18, T98G and LN229, and
normal control cells NHA and 293 FT were bought from Cell
Bank of Chinese Academy of Sciences. FOX03 gene and
3’UTR plasmid were kept in Guangzhou Lang, Biological
Technology Co., LTD. Tissue samples were collected from
Qilu Hospital of Shandong University.

2.2. Main reagents

Fetal bovine serum, dulbecco’s modified eagle medium
(DMEM) and cell culture plate were from Gibco®. CyclinD1,
p2lcipl, p27kipl, FOXO03 primary antibody and goat anti—
rabbit IgG (second antibody) were bought from Abcam
Company. There were other reagents such as, Trizol
(Invitrogen, Carlsbad, California), iScript™ ¢DNA Synthesis
Kit (Bio—Rad Laboratories, Hercules, CA) and SsoFast
EvaGreen Supermix (Bio—Rad Laboratories, Hercules, CA).

2.3. Cell proliferation function experiment

2.3.1. Detection of cell proliferation ability by MTT method

Logarithmic growth cells were digested, and cell
suspension was prepared and counted. Cells were inoculated
in 96—well plates in the incubator and cell culture plate test
was performed on Day 1, 2, 3, 4, 5, 6 by adding 20 L of
MTT (5 mg/ml) in each well. Cultured plate were packed by
aluminum foil in moist environment at 37 C for 4 h. And the
culture medium and MTT (soft operation to avoid the loss of
crystal) were abandoned and 150 ¢ L DMSO was added to
dissolve the residual of MTT—formazan crystallization. Then
the absorbance value at 490 nm was determined via ELIASA
and cell growth curve was recorded.

2.3.2. Tablet clone formation experiment
Logarithmic growth phase cells were collected, cell
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suspension concentration was adjusted to 500 cells/mL on
6—well plate with 2 mL per hole, namely, 1000 cells/hole.
After 7-10 d cultivation, the date of the appearance was
observed and the growth condition of colony formed. And a
colony with more than 50 cells made a clone and cell fixation
started. 1xPBS was used to wash three times, plus 1 mL
fixed liquid into each hole (fixed by methanol) and placed
the plate on shaking bed for 10 min. Then 1 mL hematoxylin
was added to each hole to dye and was put the plate on the
shaker for 10 min. The hematoxylin was poured out and
rinsed clean by tap water. Last, the number of clones in each
hole was counted and photographed.

2.4. QPCR detection of miR—184 expression in cell and tissue

samples

One ml Trizol was taken to digest cells, total RNA was
extracted, and reverse transcripted into ¢cDNA. miR—184
expression was detected, with housekeeping genes U6 as
internal reference.

2.5. WB test for cell cycle of U87, T98G and the expression of
protein involved in FOXO3 afier cell infection

Logarithmic growth phase cells were taken into splitting
decomposition, the protein concentration was tested by BCA
protein kit. X film was used to test the protein expression
levels of cyclinD1, p27 and FOXO03 after loading protein
samples, transmembraning, sealing and incubating antibody.

2.6. Luciferase activity detection

Cell samples were collected and separately absorbed 20
¢ L supernatant. 100 ¢ L luciferase detection reagent was
added and the light values of luciferase was measured after
mixing uniformity.

3. Results
3.1. miR—184 expression

With the normal NHA cells as control, QPCR detection
results showed that the expression of miR-184 in glioma
cells and glioma tissue samples were higher than that in
NHA cells (Figure 1).
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Figure 1. QPCR detection results of miR—184 expression in glioma cells and
glioma tissue samples.

A: NHA; B: T98G; C: U87; D: A-172; E: LN-299; F: LN18.



778
3.2. miR—184 impact on US7, T98G cell proliferation ability

The growth curve of the detection of cell proliferation
ability through MTT showed that the mimic group transfected
miR-184 cells had stronger proliferation ability than miR—
184 inhibitor group. Results showed that miR-184 could
promote the proliferation of glioma cells (Figure 2A and
Figure 3A).
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Figure 2. Promotion of clone formation by over—expressing miR—184 in U87
and T98G.
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Figure 3. inhibition of clone formation by over—expressing miR-184 in U87
and T98G.
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Plate detection of ability to promote clone formation by
over—expressing miR—184 in U87 and T98G showed that
miR-184 inhibitor group had a significant fewer colonies
compared with NC control cells. (P<0.05) (Figure 2B and
Figure 3B).

WB method showed that after the over—expressing of
miR-184, D1 (CyclinD1) of U87 and T98G was significantly
increased, while the cell cycle inhibitory protein p27 and
FOXO03 expression was significantly lowered, which was
opposite to the results after the inhibition of miR—184 (Figure
4B).
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Figure 4. miR-184 targeted control on FOXO3 and detection of protein

involved in cell proliferation.

miR-184 targeted combination with FOX03 3’UTR (Figure
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4A) was observed in TargetScan and Pictar and miRANDA
software analysis, and a significant decreasing luciferase
activity was found after the over—expression through
luciferase activity test, while there was a significant increase
in inhibitor group (Figure 4C).

4. Discussion

Cell proliferation is a complex process, the main factors
of this process is the growth factors in the environment
around the cells and the intracellular signaling transduction
inside the cells. Cell is a unit controlled by comprehensive
network and affected by various of cellular functions. And
the cells could proliferate or even transform viciously
when an exception occurs during the control of the signal
transductionl18]. Now it is very clear that PI3K/AKT signal
plays a very important role in cell proliferation. FOXO
(including FOXO1, FOX03a and FOXO04) is the main target
protein of AKT kinase, which shuttles between the inside
and outside of nucleus and plays an important role in
cell proliferation, apoptosis, differentiation and resisting
oxidative stress in the bodyl19. FOXO01/3 a can be transferred
to the cytoplasm for ubiquitin after AKT phosphorylation,
then degraded through the proteasome pathway, resulting
in the decrease of its protein levels and transcriptional
activityl20.21]. Activated AKT can phosphorylate its
downstream transcription factors, which leads to FOXO
proteins move out of nucleus and transcription activity
loss. FOXO transcription molecules can directly increase
p2lcipl and p27kipl transcription and decrease CyclinD1
transcription which can inhibit the cell proliferation(22-24].

MiRNAs is the small molecules widely distributed in the
body. Tt plays an important role in multiple genes and a
variety of biological signaling pathways, and it widely exists
in eukaryotic organisms with high conservation, scheduling
and tissue specificity. The birth of the miRNA research
suggests that it has a profound significance and value in
the regulation of life activities, including the regulation
of gene expression, the growth and development of the
body and all kinds of behaviors. In recent years, a lot of
literatures reported the abnormal expression of miRNAs
has close correlation with tumor, some miRNAs play the
role of promoting cancer gene, while others played the role
of tumor suppressor genes[25.26]. QPCR results showed a
significant lower miR—184 expression level in glioma cell
line and glioma tissues than in adjacent tissues; MTT and
plate cloning experiments have shown that after the over—
expressing of miR—184, the cell proliferation capacity of
glioma U87 and T98G was significantly increased. WB
results showed a lower expression level of p27 in U87 and
T98G, and a higher expression level of cyclinD1 after the
over—expressing of miR—184. A higher expression level
of p27 in U87 and T98G, and a lower expression level of



Qing—Ke Cui et al./Asian Pacific Journal of Tropical Medicine (2014)776-779

cyclinD1 after the inhibition of miR-184. The luciferase
activity was inhibited after the over—expressing of miR-
184. According to the results, we can make a hypothesis
that miR—184 raises the proliferation of U87 and T98G in
glioma cells through targeted adjustment of FOX03 3’UTR.
Above all, raising miR-184 promote the ability of
the glioma cell proliferation means targeted regulating
FOXO03, which can affect the related proteins of the cell
cycle to influence the ability of cell proliferation. The
result showed that miR-184 might played a role of a
cancer gene in tongue cancer. miR—184 is expected to
become the new novel target of glioma occurrence and
development, and prognosis biomarkers and treatment.
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