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Overexpression of miR-770 indicates a favorable
prognosis and suppresses tumorigenesis by
modulating PI3K-AKT pathway in glioma
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Abstract. – OBJECTIVE: Previous studies
showed that miR-770 expression was deregulated in many tumors. However, the effect of
miR-770 function on glioma remains as a mystery. The present study aimed to explore its expression, cellular function and clinic features in
glioma.
PATIENTS AND METHODS: We analyzed
RNA sequencing data to explore abnormally expressed miRNAs in glioma. Glioma tissue specimens and their matched normal tissues were
collected to test miR-770 expression using quantitative Real Time-Polymerase Chain Reaction
(qRT-PCR) analysis. The correlation between
miR-770 and the clinicopathological factors and
the prognostic value of miR-770 was statistically analyzed. We then investigated alterations in
a series of cancer-related phenotypes, including cell viability, apoptosis, colony formation
and metastasis capacities. Western blot analysis was performed to examine the expression
changes of EMT-related proteins and PI3K/Akt
signaling pathway proteins.
RESULTS: We identified a novel glioma-related miRNA miR-770, which was significantly
down-regulated in human glioma tissues. The
results of RT-PCR further showed that miR-770
expression was significantly down-regulated
in both glioma tissues and cell lines. Furthermore, decreased miR-770 expression was significantly associated with advanced WHO grade,
KPS score and shorter five-year overall survival. Then, functional assays indicated that overexpression of miR-770 suppressed proliferation, migration, invasion and EMT pathway, and
induced the apoptosis of glioma cells in vitro.
Moreover, we further illustrated that the up-regulation of miR-770 suppressed the PI3K-AKT signaling pathway.
CONCLUSIONS: Our present findings firstly
reported the roles and mechanisms associated
with miR-770 in glioma progression, highlighting
miR-770 as a potential therapeutic target for glioma patients.
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Introduction
Gliomas are the most common lethal and rapidly progressive brain tumor in adults, accounting for
30% of all central nervous system tumors and 80%
of all primary malignant brain tumors1,2. Despite
recent advances in surgical resection, radiotherapy, and chemotherapy, the prognosis for patients
suffering from glioma remains poor3,4. The median
survival of patients with glioblastoma multiforme
(GBM), the most common grade of malignant glioma, is 10 to 12 months5. Metastasis is a common
event for glioma and about one-fourth of glioma
patients have metastasis at the time of diagnosis6.
Although more and more studies have revealed many genetic and epigenetic changes involved in gliomagenesis, curative therapy for advanced glioma is
still lacking and the molecular mechanism of glioma progression remains largely unclear7. Thus, the
identification of effective early markers for the diagnosis and prognosis of this tumor aggressiveness
and the development of a novel therapeutic target
are urgently needed. MicroRNAs (miRNAs) are a
category of small (19-24 nucleotides), non-coding
and single-stranded endogenous RNA molecules
which serve as important regulatory factors for gene
expression targeting the 3’-untranslated region of
specific mRNA sequences8. Increasing biological
evidence confirms that the functions of miRNA are
involved in basic physiological processes in cells,
such as cell growth, differentiation, apoptosis, energy metabolism, and immune response9,10. Several studies11,12 have demonstrated that miRNAs can
function as oncogenes or tumor suppressors in vari-
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ous malignancies including lung, rectal, breast, and
carcinomas as well as glioma. To date, several miRNAs have been studied in the glioma progression,
such as miR-363-3p13, miR-34214, and miR-67515. Because of abnormally expressed miRNAs and the advancement of measuring technique, miRNAs may
become novel diagnostic and prognostic biomarkers
for glioma16. In addition, targeting miRNAs may be
developed as a novel therapeutic tool.
MiR-770, located on14q32.2, has been reported to
be a dysregulated miRNA in several tumors. Previous functional exploration has indicated that miR770 was involved in the regulation of tumor metastasis and chemoresistance, suggesting that miR-770
may serve as an important regulator in the progression of tumors17-19. However, whether miR-770 was
abnormally expressed in glioma, and its potential biological effects in the progression of glioma have not
been investigated. Therefore, in the current study,
we first examined the expression of miR-770 in glioma and explored its clinical significance. Then,
we performed gain-of-function to study the potential function and potential molecular mechanism of
miR-770 in glioma cells progress.

Patients and Methods
Clinical Specimens
Paired fresh glioma tissues and non-cancerous
adjacent normal specimens, which were preserved

at −80°C, were obtained between March 2008 and
May 2010 from 145 glioma patients at the Second
Hospital of Shanxi Medical University. These tissue specimens have all been obtained prior to any
anti-cancer treatment. Table I presented detailed
clinical information of the patients. The Ethics
Committee of the Second Hospital of Shanxi
Medical University approved this investigation
and written informed consents were provided to
all patients.
Cell Lines and Cell Transfection
Five glioma cell lines (LN18, T98G, LN229,
U251, and A172 cells), and normal human astrocytes
(NHAs), which were all maintained in RPMI-1640
medium (10% of fetal bovine serum), were obtained
from Beijing BZWZW Biotechnology Co., Ltd. (Chaoyang, Beijing, China). The cell culture condition:
5% carbon dioxide, 37°C, was utilized to maintain
these cells using an incubator.
The miR-770 mimics (miRNA mimics) and
the corresponding negative control mimics (NC
mimics) were purchased from General Biosystems Biotechnology Co., Ltd. (Hefei, Anhui, China). For cell transfection, the U251 and LN229
cells (in the logarithmic growth phase) were first
seeded into 6-well plates, and miR-770 mimics or
NC mimics were separately transfected into cells
when the cell density reached 70%, using Lipofectamine 3000 reagent based on the manufacturer’s protocols.

Table I. Correlation of miR-770 relative expression level with clinicopathological factors of malignant glioma patients.
		
Clinicopathological features

No. of cases

miR-770 expression
High

Low

p-value

Age				0.359
>50
72
40
32
≤50
73
35
38
Gender				0.941
Male
99
51
48
Female
46
24
22
WHO grade				
0.014
I-II
103
60
43
III-IV
42
15
27
KPS score				
0.005
>80
99
59
40
≤80
46
16
30
Extent of resection				
0.116
>98%
71
32
39
≤98%
74
43
31
Tumor size				
0.127
>5 cm
51
22
29
≤5 cm
94
53
41
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RNA Isolation and Quantitative Real
Time Polymerase-Chain Reaction
Total RNA was isolated from glioma tissues and
cells using TRIzol reagent (AST Technology, Chengdu, Sichuan, China). Quantitative Real Time-PCR
(qRT-PCR) assays were conducted using the Qiagen
miScript SYBR Green PCR kit (Jiehui Biotechnology, Haidian, Beijing, China) to evaluate the miR770 expression on the ABI StepOne Real-Time PCR
apparatus (SuperYears, Nanjing, Jiangsu, China).
Expression of miR-770 was quantified by evaluating the Ct values and normalized applying the 2−∆∆Ct
method relative to U6 snRNA. The primers used in
this study were as follows: miR-770: 5’-CCAGTACCACGTGTCAG-3’ (forward), 5’-GAACATGTCTGCGTATCTC-3’ (reverse). U6: 5’-GCGCGTCGTGAAGCGTTC-3’ (forward), 5’-GTGCAGGGTCCGAGGT-3’ (reverse).
Western Blot Analysis
Western blot assays were carried out after
the total proteins were extracted from U251 and
LN229 cells were transfected with miR-770 mimics using the Radioimmunoprecipitation Assay
(RIPA) buffer (Beyotime Institute of Biotechnology, Haimen, China). Subsequently, proteins
from these treated cells were separated by 8-10%
SDS-PAGE and transferred onto polyvinylidene
difluoride (PVDF) membranes (Root Biotechnology, Minhang, Shanghai, China). After incubating with TBST buffer containing 5% of BSA, the
membranes were immunoblotted with the following primary antibodies: N-cadherin antibody (Annoron, Yizhuang, Beijing, China), vimentin antibody (Sino Biological, Pudong, Shanghai, China),
p-PI3K antibody (CST, Beverly, MA, USA), PI3K
antibody (Annoron, Yizhuang, Beijing, China),
p-AKT antibody (CST, Beverly, MA, USA), AKT
antibody (Sino Biological, Pudong, Shanghai,
China), anti-GAPDH antibody (BOSTER, Wuhan, Hubei, China). Then, an Easy Blot enhanced
chemiluminescence (ECL) kit (Sangon, Songjiang, Shanghai, China) was employed to examine
the proteins.
Cell Proliferation Assays
Cell proliferation was assessed by Cell Counting Kit-8 (CCK-8) and EdU (5-Ethynyl-2’-deoxyuridine) assays. For the CCK-8 assays, 24 h
post transfection with the miR-770 mimics or NC
mimics, the U251 or LN229 cells (1×104 cells/
well) were placed into 96-well plates, and 10 μl
CCK-8 reagent (EnoGene, Nanjing, Jiangsu, China) was added into each well after cell attachment.
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The cellular growth was documented at 24 h, 48
h, 72 h, and 96 h using a DR-3518G microreader
system (Hiwell, Wuxi, Jiangsu, China) at 450 nm
absorbance. For EdU assays, the miR-770 mimics
or NC mimics-transfected U251 or LN229 cells
were placed into 48-well plates. Subsequently,
100 μl (50 μM) of EdU solution (SolarBio, Xuhui,
Shanghai, China), as well as proper volumes of
DAPI dye were added to each well. After incubation for about 2-3 h, a Micro Demo fluorescence
microscope (JingTong, Suzhou, Jiangsu, China)
was applied to image the positive cells.
Cell Colony Formation Assays
After transfection with miR-770 mimics or NC
mimics for 24 h, U251 or LN229 cells (500 cells
per well) were separately placed into 6-well plates
containing 1.5 ml of RPMI-1640 complete medium (supplemented with 10% of fetal bovine serum). The treated U251 or LN229 cells continued
to be cultured for 2 weeks. Subsequently, the colonies were stained with crystal violet (0.1%; Sigma-Aldrich, Pudong, Shanghai, China) after the
plates were rinsed twice with PBS, and a Micro
Demo microscope (JingTong, Suzhou, Jiangsu,
China) was employed to count the colonies.
Cell Apoptosis Analysis
U251 and LN229 cells were transiently transfected with miR-770 mimics or NC mimics for 24
h. Thereafter, the treated cells U251 and LN229
were subjected to be incubated with annexin V/
PI solution (Jiamay Biotechnology, Guangzhou,
Guangdong, China) for 15 min at room temperature, keeping away from light. Finally, the apoptotic rates were detected by the CyFlow Counter flow cytometer (Morey Biosciences, Xuhui,
Shanghai, China).
Wound Healing Assays
The miR-770 mimics or NC mimics-transfected U251 and LN229 cells were placed into 12-well
plates, and the cells were allowed to grow up to
about 90% confluence. Next, the cell monolayers
were scratched using a standard pipette tip (200
μl), and the floating cell debris was removed by
washing with PBS. Then, a MicroDemo microscope (JingTong, Suzhou, Jiangsu, China) was employed to take photographs of the wound closure.
Transwell Invasion Assays
The invasive capacity of U251 and LN229 cells
transfected with miR-770 mimics or NC mimics
was assessed using Matrigel pretreated Millipore
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transwell culture inserts (8 μm pore size; Saierbio, Jinnan, Tianjin, China).
Then, the treated cells suspended in 200 μl serum-free medium were planted into the upper chambers of the inserts, while the RPMI-1640 medium
with 5% of fetal bovine serum (FBS; Gibco, Grand
Island, NY, USA). was added into the lower chambers. The cells were allowed to invade(d) through the
membranes, and the cells on the lower sides of the
membranes were stained with crystal violet (0.1%;
Sigma-Aldrich, Pudong, Shanghai, China). Finally,
a MicroDemo microscope (JingTong, Suzhou, Jiangsu, China) was applied to take photographs of
the invaded cells.
Statistical Analysis
All data in this study was analyzed using the
SPSS 17.0 statistical software (SPSS Inc, Chicago, IL, USA). The data were analyzed by the Student’s t-test when comparing two groups. One-way
ANOVA and Tukey post-hoc test were was performed to analyze the difference among three or
above groups. Kaplan-Meier curves for overall survival were generated and compared by the log-rank

test. The univariate and multivariate analysis of the
prognostic factors was performed with the Cox regression model. The differences were considered
significant when the p-value was less than 0.05.

Results
Decreased MiR-770 Expression in Glioma
Tissues and Cell Lines
To identify dysregulated miRNAs in the glioma, we first analyzed miRNAs profiles using
the microarray gene profiling data from GEO
(GSE90603). Hierarchical clustering and volcano
plot showed systematic variations in the expression
of miRNAs between glioma and paired non-tumor
samples (Figure 1A and 1B). Among the miRNAs,
miR-770 was identified to be the most significantly down-regulated miRNA (Figure 1C). Then, we
performed RT-PCR to confirm the results of the microarray analysis, finding that miR-770 expression
was significantly down-regulated in glioma tissues
compared to matched normal brain tissues (p <
0.01, Figure 1D). Moreover, reduced expression of

Figure 1. MiR-770 was down-regulated in glioma and associated with poor prognosis. A, Heatmap showed the dysregulated
miRNAs in GSE90603; green: down-regulated miRNAs; red: up-regulated miRNAs. B, Volcano plot showed the dysregulated
miRNAs in GSE90603. Red represents miRNAs with a statistically significant difference in expression. C, Expression of miR770 in the GSE90603 cohorts. D, qRT-PCR analysis of miR-770 expression in 145 pairs of glioma and corresponding normal
brain tissues. E, Expression levels of miR-770 in five glioma cell lines and NHA cells were verified by qRT-PCR. F, KaplanMeier overall survival curves according to miR-770 expression levels. *p < 0.05, **p < 0.01.
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Figure 2. Cell proliferation of U251 and LN299 cells was suppressed by transfection of miR-770 mimics. A, QRT-PCR assays
detected expression of miR-770 in U251 and LN299 cells. B and C, Cellular growth of U251 and LN299 cells was evaluated
by CCK-8 assays. D and E, EdU assays examined the proliferation of U251 and LN299 cells. Proliferative cells were stained
red, and DAPI was used to stain the nuclei. F, Cell colony formation was measured by colony formation assays. G, Apoptosis
of U251 and LN299 cells was assessed by flow cytometry. *p < 0.05, **p < 0.01.

miR-770 was also observed in all five glioma cell
lines as compared to NHA (p < 0.01, Figure 1E).
Our findings first revealed that miR-770 was lowly expressed in glioma and may be involved in the
development of glioma. In addition, since the expression of miR-770 in LN229 and U251 cells was
lower than in three other cell lines. Thus, we chose
LN229 and U251 cells for further cell experiments.
Prognostic Value of MiR-770
for Glioma Patients
We further explored the clinical significance of
miR-770 in glioma patients; we divided the 145
glioma patients into a high expression group (n
2874

=75) and a low expression group (n =70), according to the median expression level of miR-770
in all glioma samples. As shown in Table I, the
results of the Chi-square test indicated that low
miR-770 expression was significantly associated
with the WHO grade (p = 0.014) and the KPS
score (p = 0.005). However, there were no significant correlations of miR-770 expression with other clinical features, such as age, gender, the extent
of resection and tumor size (p > 0.05). Next, survival curves were calculated by the Kaplan-Meier
method and compared with the log-rank test. As
shown in Figure 1F, we found that patients in high
miR-770 expression group had better overall sur-
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Figure 3. Invasion and migration of U251 and LN299 cells were inhibited by miR-770 mimics transfection. A and B,
Invasiveness of miR-770 mimics-transfected U251 and LN299 cells was examined by transwell invasion assays. C and D,
Wound healing assays evaluated the migration. E, Western blot assays measured the protein expression of N-cadherin and
vimentin. The optical density of the protein bands was analyzed with the Image J software (NIH, Bethesda, ML, USA). *p <
0.05, **p < 0.01.

vival than those in low miR-770 expression group
(p = 0.0011). Moreover, the univariate analysis
demonstrated that WHO grade, KPS score, and
miR-770 expression were statistically significant
risk factors affecting the overall survival of glioma patients (Table II). Of note, multivariate analysis revealed miR-770 expression level to be independent prognostic indicators for overall survival
(p < 0.05, Table II).
MiR-770 Overexpression Depressed
Proliferation and Induced Apoptosis in
U251 and LN299 Cells
To figure out the roles of miR-770 overexpression in the cellular growth of glioma cells,
we transfected miR-770 mimics into U251, and
LN299 cells and the data of qRT-PCR indicated
that miR-770 mimics transfection could effectively elevate the expression of miR-770 (Figure
2A). Subsequently, by conducting CCK-8 assays,
we found that U251 and LN299 cells transfecting with miR-770 mimics grew notably slower
compared with the cells transfecting with negative control (NC) mimics, particularly at 48 h, 72
h, and 96 h (Figure 2B and C). We also carried

out EdU assays to evaluate the cell proliferation,
and we observed that forcing expression of miR770 led to a significant inhibition of U251 and
LN299 cellular proliferation (Figure 2D and 2E).
Accordingly, consistent with the results of CCK8 and EdU assays, the results from cell colony
formation assays confirmed that ectopic expression of miR-770 remarkably repressed the colony
formation of U251 and LN299 cells (Figure 2F).
Moreover, the cell apoptosis was also carried out
using flow cytometry analysis, and the apoptotic
rates of miR-770 mimics-transfected U251 and
LN299 cells were markedly higher than those
cells transfected with NC mimics, which indicate that miR-770 overexpression promoted glioma cell apoptosis. Taken together, these data
demonstrated that enhancing miR-770 expression suppressed the development of glioma.
The Metastatic Potentials of U251 and
LN299 Cells were Attenuated by Ectopic
Expression of MiR-770
To further investigate the extent function of
miR-770 in other aspects of glioma, such as metastasis, U251 and LN299 cells were first trans2875
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Table II. Univariate and multivariate analysis of overall survival in 145 patients with glioma.
Univariate analysis
Risk factors
Age
Gender
WHO grade
KPS score
Extent of resection
Tumor size
miR-770 expression

Multivariate analysis

HR

95% CI

p

HR

95% CI

p

1.664
1.549
3.321
3.115
1.438
1.538
3.447

0.672-2.312
0.844-2.277
1.432-4.778
1.389-4.438
0.843-2.169
1.132-2.221
1.471-5.633

0.218
0.139
0.013
0.017
0.166
0.097
0.003

2.988
2.672
3.018

1.201-4.177
1.188-3.892
1.217-4.436

0.019
0.026
0.009

fected with miR-770 or NC mimics, and subsequently transwell invasion and wound healing
assays were conducted. Transwell invasion assays
revealed that the overexpressing miR-770 remarkably blocked the invasiveness of U251 and LN299
cells (Figure 3A and B). Moreover, according to
the results of wound healing assays, the ectopic
expression of miR-770 led to notably prolonged
healing times in U251 and LN299 cells compared
with the NC mimics-transfected cells (Figure 3C
and D). We next explored the behind molecular
mechanism using Western blot analysis, and the
epithelial-mesenchymal transition markers such
as vimentin and N-cadherin were evaluated. As
the data presented in Figure 3E, miR-770 up-regulation resulted in a dramatic reduction of vimentin as well as N-cadherin protein expression
in U251 and LN299 cells. Therefore, our results
indicated that miR-770 overexpression impeded
the progression of glioma via affecting epithelial-mesenchymal transition.

The Activity of PI3K-AKT Signaling was
Abrogated by Increased MiR-770
Expression in U251 and LN299 Cells
Due to the crucial roles of miR-770 in anti-tumorigenesis, we then aimed to unravel the
underlying mechanisms. Given that miRNAs
exerted their regulatory functions via modulating corresponding signaling pathways, we thus
focused on PI3K-AKT signaling, a key signaling
pathway which was involved in the regulation of
diverse aspects of cancers, such as tumor growth
and metastasis. Western blot assays were carried out, and the results demonstrated that there
were remarkable changes of p-PI3K and p-AKT
protein expression in U251 cells when they were
transfected with miR-770 mimics, while the expression of PI3K and AKT was nearly the same in
miR-770 mimics-transfected cells and NC mimics-transfected cells (Figure 4). Additionally, after
transfecting miR-770 into LN299 cells, similar results were also observed according to the data of

Figure 4. Up-regulation of miR-770 repressed the activity of the PI3K/AKT signaling pathway. The protein expression of
phosphorylated-PI3K (p-PI3K), PI3K, phosphorylated-AKT (p-AKT), AKT in U251 and LN299 cells was detected by Western
blot assays. *p < 0.05, **p < 0.01.
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Western blot assays. Therefore, our results clarified that miR-770 exerted its anti-tumorigenesis
function via repressing the activity of PI3K-AKT
signaling in the glioma.

Discussion
The grade III and IV (malignant) gliomas, such
as glioblastoma, are aggressive and lethal malignant neoplasms. Early diagnosis and prediction of
prognosis for glioma patients are very important
for the clinical management of glioma patients20.
Up to date, growing efforts have been made to
develop a sensitive system for the diagnosis and
prognosis of glioma patients. However, the work
progressed at a slow pace. A growing body of
evidence21,22 has indicated that miRNAs have a
diagnostic and prognostic value in some cancer
patients. In this study, we identified miR-770 as a
novel glioma-associated miRNA. We found that
miR-770 was lowly expressed in glioma compared to normal brain tissues by analyzing microarray data from GSE90603. Then, the results
of RT-PCT by examining 145 pairs of glioma and
matched normal tissues confirmed that miR-770
expression was significantly reduced in glioma
tissues. In addition, we also showed that miR-770
expression was significantly down-regulated in
glioma cell lines. Thus, these results revealed that
miR-770 was lowly expressed in glioma and may
play a functional role in the progression of this
disease. Subsequently, we explored the clinical
significance of miR-770 in the clinical progress
of glioma patients, finding that its low expression
was significantly associated with an advanced
WHO grade and KPS score, indicating that miR770 may act as a negative regulator in the clinical
progression of this disease. Moreover, the survival analyses results showed that patients with
low expression levels of miR-770 had reduced
overall survival rate compared to those with high
expression levels of miR-770. Of note, the univariate and multivariate analysis confirmed a low
miR-770 expression as an independent predictor
of poor survival, suggesting its potential to be a
novel biomarker for glioma patients. To our best
knowledge, this is the first time that we report the
possibility of miR-770 as a novel prognostic biomarker for glioma patients.
Previously, the expression pattern and biological functioning of miR-770 have been reported
in several tumors. For instance, Zhang et al19 observed that miR-770 expression was down-regu-

lated in non-small cell lung cancer tissues and cell
lines, and that its overexpression could suppress
cell proliferation, metastasis and EMT by targeting JMJD6 and modulating the WNT/β-catenin
pathway. Li et al17 showed that miR-770 was lowly
expressed in breast cancer and that its up-regulation suppresses the chemo-resistance and metastasis of triple negative breast cancer via direct
targeting of STMN1. In addition, it was referred
that miR-770 was involved in the cisplatin chemoresistance in human ovarian cancer by targeting ERCC223. However, the function of miR-770
glioma remains largely unclear. In this study,
we first performed a series of cell experiments
to explore the effect of miR-770 on glioma cell
growth, finding that overexpression of miR-770
significantly suppressed the proliferation and
colony formation of U251 and LN299 cells. Furthermore, the results of flow cytometry indicated
that forced miR-770 expression can promote glioma cell apoptosis. These results suggested that
miR-770 served as a tumor suppressor in glioma
progression. Previously, clinical data had showed
that miR-770 was associated with advanced stages. Thus, we further performed wound healing assays and transwell invasion assays to explore the
possible roles of miR-770 on the metastasis ability
of glioma cells. We found that overexpression of
miR-770 suppressed the migration and invasion
of glioma cells. On the other hand, the results of
Western blot revealed that miR-770 may display
its tumor-promotive roles on metastasis of glioma
cells by suppressing the EMT pathway. Overall,
our results highlighted the great potential of miR770 as a novel therapeutic target.
Tumor metastasis is not only a sign of disease
severity but also a major factor causing treatment failure and cancer-related death. More and
more studies24,25 revealed the potential molecular mechanisms of tumor metastasis. The PI3K/
Akt pathway is one of the most important signal
transduction pathways and regulates fundamental
cellular functions such as transcription, translation, proliferation, growth, and survival26,27. It has
been observed that the PI3K/Akt pathway plays
an important role in metastasis progression of tumor cells. In addition, several studies28-30 reported that the PI3K/Akt pathway was regulated by
various tumor-related genes, noncoding RNA and
some transcription factors. Several miRNAs have
been reported to display its regulatory function in
glioma by modulating the PI3K/Akt pathway. For
instance, the overexpression of miR-93 promotes
cell proliferation in gliomas through the activa2877
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tion of the PI3K/Akt signaling pathway31. Up-regulation of miR-1231 suppressed glioma cells proliferation and metastasis by regulating the EGFR/
PI3K/AKT axis32. In this study, to explore the potential mechanism by which miR-770 displayed a
tumor suppressor role in glioma, we performed
Western blot analysis to investigate the effects of
miR-770 overexpression on PI3K/AKT signaling
pathways. We found that overexpression of miR770 suppressed the expression levels of p-PI3K
and p-AKT, indicating that the PI3K/Akt pathway
might participate in the miR-770-induced proliferation and metastasis of glioma cells. However,
the detailed mechanism remained to be illustrated
in further study.

8)
9)
10)
11)
12)
13)

Conclusions
For the first time, we revealed that miR-770
was down-regulated in glioma tissues and cell
lines, and predicted poor prognosis of glioma patients. We also demonstrated that miR-770 acted
as a tumor suppressor modulating the PI3K/Akt
pathway. In the future, miR-770 is likely to serve
as an effective therapeutic approach for the glioma treatment and a novel tumor biomarker.
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