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Abstract: Growing number of studies indicates that miRNAs play an important role in the process of tumor. Evidences
have revealed the potential function of miR-486-5p in tumor development. This study aimed to investigate the role
of miR-486-5p in breast cancer. First, the expression level miR-486-5p in the breast cancer cell line MCF-7 and
the non-malignant breast epithelial cell (MCF-10A) was detected by qRT-PCR. And we found that miR-486-5p was
relatively lower in MCF-7 cells. To investigate the role of miR-486-5p in breast cancer, miR-486-5p mimic was used,
and cell proliferation, migration, invasion and EMT were determined respectively. Our results suggested that over-expression of miR-486-5p repressed MCF-7 cell proliferation, migration, invasion and EMT. In addition, the expression
of EMT associated proteins was measured by western blot assay. The results indicted that miR-486-5p enhanced
the level of epithelial marker (E-cadherin) and decreased the levels of mesenchymal markers (N-cadherin, Smad2,
Snai1, fibronectin and vimentin) in MCF-7 cells. Moreover, we validated that miR-486-5p directly targets Smad2,
and the effects of miR-486-5p on MCF-7 cells were reversed by Smad2 over-expression. In conclusion, the findings of this study highlight the critical role of miR-486-5p in the regulation of the EMT and metastasis of MCF-7 by
regulating Smad2, suggesting that miR-486-5p may represent as a new treatment target and prognostic marker for
breast cancer.
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Introduction
Breast cancer is the most common female
malignancy worldwide, although great progress
have been made in the diagnosis and treatment of this disease, breast cancer is still the
main cause of tumor related death among
women [1-3]. Metastasis is the primary reason
that lead to breast cancer-related deaths.
About 6% of patients are initially diagnosized
with metastatic breast cancer (MBC), and 2050% of the breast cancer patients finally develop into MBC [1]. Therefore, it is urgent for
us to seek anti-metastatic treatment methods
and target for the treatment of breast cancer.
The rapid recurrence and poor survival of malignant tumor is mainly caused by metastasis.
Thus, finding molecules that can prevent metastasis is critical for cancer therapy. Epithelialmesenchymal transition (EMT) is critical in cancer invasion and migration [4-6]. In the process

of EMT, cell morphology changes from epithelium to mesenchymal, at the same time, the expression level of epithelial marker (E-cadherin)
decreased and the expression level of mesenchymal markers (N-cadherin, fibronectin and
vimentin) increased. The mechanism of EMT in
tumor is very complex. A variety of molecules
are involved in regulating EMT, including signaling pathways, transcription factors and microRNAs (miRNAs) [7-9].
miRNAs are a number of short non-coding RNAs
that negatively regulate their target genes at
the posttranscriptional level via mRNA inhibition or degradation [10, 11]. Since miRNA-line-4
was initially identified in 1993, more than 2042
miRNAs that regulating over a third of human
genes activity have been verified [12-14]. Accumulating evidence indicates that miRNA dysfunction is implicated in proliferation, apoptosis, chemo/radio-resistance, and metastasis of
tumors [15-17]. Studies have indicated that

Role of miR-468-5p in breast cancer progress
miR-486-5p acts as a tumor inhibitor in various
carcinogenesis, including glioblastoma, lung
cancer, colorectal cancer, gastric cancer and
breast cancer, etc [18-23]. miR-486-5p may
play its tumor suppressive role via the regulation of tumor proliferation and metastasis.

with accompanying no cDNA and no reverse
transcriptase controls. The ΔΔCt method was
carried out to analyze the expression level of
miR-486-5p [17].

To the best of our knowledge, the functional
role of miR-486-5p in breast cancer remains
unclear. Thus, in the present study, we determined the expression level of miR-486-5p in
MCF-10A and MCF-7 cell lines, studied the role
of miR-486-5p in breast cancer cells, and explored the underlying mechsnisms.

24 h after cell transfection, MCF-7 cell viability
was detected by using 3-(4,5-dimethylthiazol2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. To detect cell growth, ~5,000 cells were
seeded into 96 well plates, then 20 μl MTT (5
mg/ml) was discarded and 150 μl dimethyl
sulfoxide was replaced. After shaking for 15
min at room temperature, the optical density
(OD) value at 490 nm of each sample was
determined by using a microplate reader.

Material and methods
Cell culture and transfection
The breast epithelial cell line (MCF-10A) and
breast cancer cell line (MCF-7) were purchased from the Cell Center of Shanghai Institute
of Life Science, Chinese Academy of Science.
Cells were grown in Dulbecco’s modified Eagle’s
medium (DMEM) (Invitrogen) containing 10%
FBS (Invitrogen) and 1% penicillin-streptomycin
solution (Sigma-Aldrich), and incubated in an
incubator at 37°C with 5% CO2. For the restoration of miR-486-5p in MCF-7, synthesized miR486-5p mimics, mimics control, control-plasmids or Smad2-plasmids (Genscript, Nanjing,
China) was transfected into MCF-7 cells by using Lipofectamine 2000 regent (Invitrogen) following the manufacturer’s instructions. 24 h
after transfection, the cells were collected for
following tests.
qRT-PCR assay
Total RNA from MCF-10A and MCF-7 cells was
extracted by using TRIzol reagent (Invitrogen)
following the manufacturer’s protocol. cDNAs
was established by performing reverse transcription assay, and a miScript Reverse Transcription kit (Qiagen GmbH) was used. qPCR
reaction of miR-486-5p was performed by
using miScript SYBR Green PCR Kit (Qiagen
GmbH) following the manufacturer’s protocol.
Primer sequences were listed as follows: miR486-5p-forward, 5’TCC TGT ACT GAG CTG CCC
CGAG3’ [the reverse primer was provided by
the miScript SYBR Green PCR Kit (Qiagen
GmbH)]; U6-forward, 5’CTC GCT TCG GCA
GCACA3’; U6-reverse, 5’ACG CTT CAC GAA TTT
GCGT3’. U6 was used as an endogenous control. This experiment was repeated 3 times,
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Cell proliferation assay

Cell migration assay
To investigate the effect of miR-486-5p on
MCF-7 cell migration ability, cell scratch experiment was applied in the present. Briefly, 24 h
after MCF-7 cells were transfected with miR486-5p mimic or its control, a linear wound was
performed by using a 200 μl pipette tip. After
washing with PBS for 3 times, the cells were
then incubated in DMEM medium containing
10% FBS for another 24 h. Wound healing was
observed under a microscope at 0 and 24 h
after wounding, respectively. All tests were performed at least three times.
Cell invasion assay
The effect of miR-486-5p on MCF-7 cell invasion ability was measured by using transwell
assay. Briefly, 24 h after the MCF-7 cells were
treated with miR-486-5p mimic or NC, the cells
were collected, re-suspended and then seeded
into the top chamber that coated with matrigel,
and cell culture medium containing 20% FBS
was added to the underside chamber. Then the
cells were incubated for 48 h at 37°C with 5%
CO2. At the last of the test, cells on the top
chambers were removed and cells on the lower
chambers were subsequently fixed with 100%
methanol, stained with hematoxylin-eosin solution, and then observed under a microscope
(Olympus). Each experiment was repeated at
least three times.
Western blotting
24 hours after cell transfection, MCF-7 cells
were harvested and total proteins were extract-
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ed by using buffer. Bicinchoninic acid protein
assay was carried out to detect the protein
concentration. Protein samples were resolved
on 12% SDS-PAGE gels, and then transferred
to PVDF membranes (Millipore, Bedford, MA).
After blocking with 5% non-fat milk, the blots
were incubated with antibodies against Smad2,
Snai1, Vimentin, fibronectin, N-cadherin and
E-cadherin (All buy from Cell Signaling Technology), and then incubated with a secondary
antibody. Immunoreactive bands were visualized using the enhanced chemiluminescence
detection system.
Figure 1. miR-486-5p expression determination.
Relative miR-486-5p expression level in the nonmetastatic MCF-10A cell line and metastatic MCF-7
cell line was detected by using qRT-PCR. Data are expressed as mean ± SD. *, P<0.05.

Luciferase reporter assay
To confirm miR-486-5p directly targets the
3’-UTR of Smad2, the vectors named Smad23’UTR-WT and Smad2-3’UTR-MUT with wildtype and mutated 3’UTR of Smad2 mRNA
were constructed as previously described [22].
MCF-7 cells were plated in 24-well plates and
then co-transfected with Smad2-3’UTR-WT or
Smad2-3’UTR-MUT and miR-486-5p or its negative control (hsamiR-NC) vector by using Lipofectamine 2000 transfection reagent following
the manufacturer’s protocol. Dual-Luciferase
Reporter Assay Kit (Promega, USA) was carried
out to determine the luciferase activity.
Statistical analysis
SPSS17.0 software was used to analyze the
data. Values are displayed as mean ± SD. Data
were analyzed by one-way ANOVA and Student’s
t-test. P<0.05 was statistical significance.
Results
miR-486-5p was down-regulated in breast cancer cell line
The expression level of miR-486-5p was determined in the breast epithelial cell line MCF10A and breast cancer cell line MCF-7 by using
qRT-PCR. As shown in Figure 1, compared with
MCF-10A cells, the relative expression level of
miR-486-5p in the MCF-7 cells was significantly
decreased.

Figure 2. miR-486-5p inhibits cell proliferation in
MCF-7 cells. 24 h after MCF-7 cells were transfected with miR-486-5p mimics or its negative control,
miR-486-5p level was detected by qRT-PCR, and cell
proliferation ability was determined by MTT assay. A:
Relative miR-486-5p expression; B: MCF-7 cell proliferation ability. Data are expressed as mean ± SD. *,
P<0.05; **, P<0.01.
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miR-486-5p inhibits MCF-7 cell proliferation
To explore the function of miR-486-5p in breast
cancer, synthesized miR-486-5p mimics or
controls was transfected into MCF-7 cells. Our
results showed that miR-486-5p have overexpressed after transfected 24 hours (Figure
Int J Clin Exp Med 2017;10(6):8942-8949
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Figure 3. miR-486-5p inhibits cell migration and invasion in MCF-7 cells. 24 h after MCF-7 cells were transfected
with miR-486-5p mimics or its negative control, cell migration and invasion ability in MCF-7 cells were measured. A:
MCF-7 cell migration; B: MCF-7 cell invasion.

was notably repressed compared with negative
control group (Figure 2B). These data indicated
that loss of miR-486-5p was correlated with
tumorigenesis, and restoration of miR-486-5p
could suppress MCF-7 cell proliferation.
miR-486-5p inhibits MCF-7 cell migration and
invasion

Figure 4. miR-486-5p inhibits MCF-7 cell EMT. 24
h after MCF-7 cells were transfected with miR-4865p mimics or its negative control, EMT markers (Ecadherin, N-cadherin, Smad2, Snai1, fibronectin and
vimentin) were determined by western blotting.

2A). Then the MCF-7 cell proliferation ability
was examined by using MTT assay, the results
demonstrated that after miR-486-5p mimics
transfected 24 hours, cell proliferation ability
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To investigate the metastatic effect of miR486-5p on MCF-7 cells, cell migration and invasion assays were performed. 24 h after the
miR-486-5p mimics or its negative control were
transfected into MCF-7 cells, cell migration and
invasion ability was determined. As shown in
Figure 3A, miR-486-5p over-expression could
repress cell migration compared with the negative control. To determine whether cell invasion
ability was similarly suppressed by miR-486-5p
over-expression, cell transwell assay was applied. As expected, we found that miR-486-5p
overexpression expression significantly repressed the invasion of MCF-7 cells (Figure 3B).
miR-486-5p suppresses epithelial-mesenchymal transition
The present results indicated that miR-486-5p
has potential roles in regulating breast cancer
cell metastasis and invasion. As EMT is well
known to play important roles in cancer metastasis regulation, we determined the effect of
miR-486-5p on EMT regulation in breast can-
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Figure 5. miR-486-5p directly targets Smad2. A: Interaction between miR-486-5p and 3’UTR of Smad2 was predicted using TargetScan; B: Luciferase activity of a reporter containing a wild-type Smad2 3’UTR or a mutant Smad2
3’UTR are shown in the bar graph (**P<0.01 vs control). Here, “Smad2 3’UTR-MUT” indicates the Smad2 3’UTR
with a mutation in the miR-486-5p binding site. UTR, untranslated region. C: Protein expression of Smad2 in the
non-metastatic MCF-10A cell line and metastatic MCF-7 cell line. D: Protein expression of Smad2 in MCF-7 cells in
different groups. E: mRNA expression level Smad2 in MCF-7 cells in different groups (**P<0.01 vs NC).

cer cells. As shown in Figure 4, compared with
the negative control, the protein expression
level of the epithelial marker (E-cadherin) was
markedly enhanced, while the the mesenchymal marker (Vimentin, Fibronectin, N-cadherin,
Smad2) and the E-cadherin repressor (Snail)
were notably down-regulated in MCF-7 cells
that over-expressed miR-486-5p. Taken together, the data suggest that miR-486-5p regulate
breast cancer invasion and metastasis through
regulating EMT.
miR-486-5p directly targets Smad2
Among the EMT-promoting transcription factors, Smad2 was most markedly down-regulated at the protein level by miR-486-5p. First, we
detected the level of Smad2 in MCF-7 and MCF10A cells, the protein level was significantly
high in MCF-7 cells, while the level of miR486-5p was very low (Figure 5C). As expected,
Smad2 was forecast as a target gene of miR486-5p by using TargetScan (Figure 5A). Then
luciferase reporter assay was applied to test
whether miR-486-5p directly targets Smad2,
and the results confirmed our prediction (Figure
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5B). We further confirmed the negative regulation of miR-486-5p of Smad2 in MCF-7 cells
by performing western blotting and qRT-PCR
(Figure 5D, 5E). These results indicated that
the over-expression of miR-486-5p may repress
EMT by suppressing Smad2 expression.
To confirm the effects of miR-486-5p on MCF-7
cells are directly though inhibiting Smad2 expression, Smad2 plasmids were used in our
present study. And we observed that Smad2
plasmids could eliminate the reduction of
Smad2 and the changes of EMT markers expression caused by miR-486-5p mimics (Figure
6).
Discussion
As a complex and multistep process, tumor
metastasis and invasion is modulated by a
variety of molecules, including miRNAs [24-26].
Increasing number of evidence have stated
that miRNAs play important roles in the invasion and metastasis of breast cancer [27-29].
Therefore, miRNAs have been identified as
potential diagnostic markers and treatment tar-
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EMT is a key mechanism for
guiding proper cell motions
during embryonic development and is also critical in
cancer metastasis process.
EMT occurred with the reduced expressions of epithelial markers (E-cadherin) and
enhanced expressions of mesenchymal markers (N-cadherin, Vimentin, etc.). In this
study, we found that restoration of miR-486-5p increased
the expression level of E-cadherin, and decreased the expression levels of Vimentin,
Fibronectin, N-cadherin. Numerous factors, including
Smad2, involve in such changFigure 6. Smad2 plasmids reverse the reduction of Smad2 and the expreses in cell phenotype and
sion changes of EMT markers caused by miR-486-5p mimics. 24 h after
behavior. Then we detected
MCF-7 cells were transfected with miR-486-5p mimics+control-plasmids
the protein level of Smad2 in
(mimic+con-p) or miR-486-5p mimics+smad2-plasmids (mimic+smad2-p),
MCF-7 and MCF-10A cells,
EMT markers (E-cadherin, N-cadherin, Snai1, fibronectin and vimentin) were
determined by western blotting (A), and Smad2 expression was detected by
and the protein level was sigWestern blotting (A) and qRT-PCR (B) respectively. **P<0.01 vs mimic+connificantly high in MCF-7 cells,
p.
while the relative expression
level of miR-486-5p was very
low. The data suggested that miR-486-5p ingets for the treatment of breast cancer [28,
hibit EMT through down-regulating Smad2. Fur30]. However, studies on the roles and molecuther, luciferase reporter assay verified that
lar mechanisms of miRNAs in the development
miR-486-5p directly binding to the 3’UTR of
of breast cancer are still needed.
Smad2. We also confirmed the negative regulaThe down-regulation of miR-486-5p is observed
tion of miR-486-5p of Smad2 in MCF-7 cells.
in various human cancers [20, 21]. Furthermore,
Moreover, we confirmed that Smad2 plasmids
miR-486-5p may function as cancer inhibitor in
could eliminate the reduction of Smad2 and the
NSCLC through regulating metastasis via tarexpression changes of EMT markers caused by
geting ARHGAP5 [18]. In addition to the fact
miR-486-5p over-expression. These results inthat miR-486-5p displays its antiproliferative
dicated that miR-486-5p may directly adjust
role by directly down-regulating the expression
the expression of Smad2 and further regulate
of PIM-1 in breast cancer cells [21], miR-486EMT and cell metastasis in MCF-7 cells.
5p suppresses hepatocellular carcinoma cell
Taken together, the results of this study suggrowth by targeting PIK3R1 [20]. However, the
gest that miR-486-5p is down-regulated in
expression level and role of miR-486-5p in
breast cancer MCF-7 cells and that miR-486MCF-7 cells has yet to be elucidated.
5p prevents breast cancer cell invasion and
In the present study, we observed that commigration by targeting Smad2 and subsequent
pared with matched non-cancerous MCF-10A
EMT. Indicating miR-486-5p can be used as
cells, miR-486-5p expressed relatively lower in
an effective therapeutic target for breast canthe metastasis MCF-7 cells. Moreover, our recer treatment.
sults indicated that miR-486-5p over-expression significantly repressed the EMT, invasion
Acknowledgements
and migration of MCF-7 cells. Furthermore,
miR-486-5p exerted its functions by targeting
Thanks are due to Qing Li (Department of paSmad2. These data showed that miR-486-5p
thology, the First People’s Hospital of Changacts as a tumor inhibitor by directly inhibiting
zhou) and Hongyu Zhang (Department of onSmad2 expression in breast cancer process.
cology, the First People’s Hospital of Chang8947

Int J Clin Exp Med 2017;10(6):8942-8949

Role of miR-468-5p in breast cancer progress
zhou) for assistance with the experiments, to
Hongying Pan (Department of Breast Surgery,
Danyang People’s Hospital) for data collection
and to Yuyu Jiang (Jiangnan University School
of Medicine) for the paper preparation.
Disclosure of conflict of interest
None.
Address correspondence to: Kelan Tan, Department
of Breast Surgery, The First People’s Hospital of
Changzhou, 185 Juqian Road, Changzhou 213003,
Jiangsu Province, China. Tel: +86-519-68871327;
Fax: +86-519-68871327; E-mail: tan295968@sina.
com

References
[1]

Lu J, Steeg PS, Price JE, Krishnamurthy S, Mani
SA, Reuben J, Cristofanilli M, Dontu G, Bidaut
L, Valero V, Hortobagyi GN, Yu D. Breast cancer
metastasis: challenges and opportunities.
Cancer Res 2009; 69: 4951-4953.
[2] Kennecke H, Yerushalmi R, Woods R, Cheang
MC, Voduc D, Speers CH, Nielsen TO, Gelmon
K. Metastatic behavior of breast cancer subtypes. J Clin Oncol 2010; 28: 3271-3277.
[3] Foroni C, Broggini M, Generali D, Damia G.
Epithelial-mesenchymal transition and breast
cancer: role, molecular mechanisms and clinical impact. Cancer Treat Rev 2012; 38: 689697.
[4] Thiery JP, Acloque H, Huang RY, Nieto MA.
Epithelial-mesenchymal transitions in development and disease. Cell 2009; 139: 871-890.
[5] Zheng H, Kang Y. Multilayer control of the EMT
master regulators. Oncogene 2014; 33: 17551763.
[6] van Zijl F, Zulehner G, Petz M, Schneller D,
Kornauth C, Hau M, Machat G, Grubinger M,
Huber H, Mikulits W. Epithelial-mesenchymal
transition in hepatocellular carcinoma. Future
Oncol 2009; 5: 1169-1179.
[7] Lamouille S, Xu J, Derynck R. Molecular mechanisms of epithelial-mesenchymal transition.
Nat Rev Mol Cell Biol 2014; 15: 178-196.
[8] Hao J, Zhang Y, Deng M, Ye R, Zhao S, Wang Y,
Li J, Zhao Z. MicroRNA control of epithelialmesenchymal transition in cancer stem cells.
Int J Cancer 2014; 135: 1019-1027.
[9] Zhao X, Lu Y, Nie Y, Fan D. MicroRNAs as critical regulators involved in regulating epithelial- mesenchymal transition. Curr Cancer Drug
Targets 2013; 13: 935-944.
[10] Chen K, Rajewsky N. The evolution of gene
regulation by transcription factors and microRNAs. Nat Rev Genet 2007; 8: 93-103.

8948

[11] Bartel DP. MicroRNAs: genomics, biogenesis,
mechanism, and function. Cell 2004; 116:
281-297.
[12] Esquela-Kerscher A, Slack FJ. Oncomirs-microRNAs with a role in cancer. Nat Rev Cancer
2006; 6: 259-269.
[13] Ambros V. The functions of animal microRNAs.
Nature 2004; 431: 350-355.
[14] Bader AG, Brown D, Stoudemire J, Lammers P.
Developing therapeutic microRNAs for cancer.
Gene Ther 2011; 18: 1121-1126.
[15] Shenouda SK, Alahari SK. MicroRNA function
in cancer: oncogene or a tumor suppressor?
Cancer Metastasis Rev 2009; 28: 369-378.
[16] Cui SY, Wang R, Chen LB. MicroRNAs: key players of taxane resistance and their therapeutic
potential in human cancers. J Cell Mol Med
2013; 17: 1207-1217.
[17] Zhao L, Lu X, Cao Y. MicroRNA and signal transduction pathways in tumor radiation response.
Cell Signal 2013; 25: 1625-1634.
[18] Wang J, Tian X, Han R, Zhang X, Wang X, Shen
H, Xue L, Liu Y, Yan X, Shen J, Mannoor K,
Deepak J, Donahue JM, Stass SA, Xing L, Jiang
F. Downregulation of miR-486-5p contributes
to tumor progression and metastasis by targeting protumorigenic ARHGAP5 in lung cancer.
Oncogene 2014; 33: 1181-1189.
[19] Oh HK, Tan AL, Das K, Ooi CH, Deng NT, Tan IB,
Beillard E, Lee J, Ramnarayanan K, Rha SY,
Palanisamy N, Voorhoeve PM, Tan P. Genomic
loss of miR-486 regulates tumor progression
and the OLFM4 antiapoptotic factor in gastric
cancer. Clin Cancer Res 2011; 17: 2657-2667.
[20] Huang XP, Hou J, Shen XY, Huang CY, Zhang
XH, Xie YA, Luo XL. MicroRNA-486-5p, which is
down-regulated in hepatocellular carcinoma,
suppresses tumor growth by targeting PIK3R1.
FEBS J 2015; 282: 579-594.
[21] Zhang G, Liu Z, Cui G, Wang X, Yang Z. MicroRNA-486-5p targeting PIM-1 suppresses cell
proliferation in breast cancer cells. Tumour
Biol 2014; 35: 11137-11145.
[22] Liu C, Li M, Hu Y, Shi N, Yu H, Liu H, Lian H. miR486-5p attenuates tumor growth and lymphangiogenesis by targeting neuropilin-2 in
colorectal carcinoma. Onco Targets Ther 2016;
9: 2865-2871.
[23] Peng Y, Dai Y, Hitchcock C, Yang X, Kassis ES,
Liu L, Luo Z, Sun HL, Cui R, Wei H, Kim T, Lee
TJ, Jeon YJ, Nuovo GJ, Volinia S, He Q, Yu J,
Nana-Sinkam P, Croce CM. Insulin growth factor signaling is regulated by microRNA-486, an
underexpressed microRNA in lung cancer. Proc
Natl Acad Sci U S A 2013; 110: 15043-15048.
[24] Dykxhoorn DM. MicroRNAs and metastasis:
little RNAs go a long way. Cancer Res 2010;
70: 6401-6406.

Int J Clin Exp Med 2017;10(6):8942-8949

Role of miR-468-5p in breast cancer progress
[25] Price JT, Thompson EW. Mechanisms of tumour invasion and metastasis: emerging targets for therapy. Expert Opin Ther Targets
2002; 6: 217-233.
[26] Santarpia L, Nicoloso M, Calin GA. MicroRNAs:
a complex regulatory network drives the acquisition of malignant cell phenotype. Endocr
Relat Cancer 2010; 17: F51-F75.
[27] Huang S, He X. The role of microRNAs in liver
cancer progression. Br J Cancer 2011; 104:
235-240.
[28] Borel F, Konstantinova P, Jansen PL. Diagnostic
and therapeutic potential of miRNA signatures
in patients with hepatocellular carcinoma. J
Hepatol 2012; 56: 1371-1383.

8949

[29] Giordano S, Columbano A. MicroRNAs: new
tools for diagnosis, prognosis, and therapy in
hepatocellular carcinoma? Hepatology 2013;
57: 840-847.
[30] Li X, Yang W, Lou L, Chen Y, Wu S, Ding G. microRNA: a promising diagnostic biomarker and
therapeutic target for hepatocellular carcinoma. Dig Dis Sci 2014; 59: 1099-1107.

Int J Clin Exp Med 2017;10(6):8942-8949

