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Effect and mechanism of microRNA-10b on proliferation
and invasion of esophageal cancer cells
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Abstract. MicroRNA (miR)-10b is highly expressed in esoph-
ageal cancer tissues and is associated with poor prognosis
of esophageal cancer. However, the role and mechanism of
miR-10b in esophageal cancer cells remains unclear, therefore,
the present study aimed to investigate this. Esophageal cancer
cells, TE-1 and EC9706, were transfected with miR-10b mimic,
miR-10b inhibitor or incubated with transforming growth
factor-p (TGF-p). MTT and EdU assays were used to detect
cell proliferation. Flow cytometry was used to determine cell
cycle analysis and apoptosis. Cell migration and invasion were
also analyzed. Western blot analysis was used to detect protein
levels and reverse transcription-quantitative PCR was used to
analyze miR-10b expression. The present results demonstrated
that, compared with the control group, miR-10b significantly
promoted TE-1 and EC9706 cell proliferation. Compared with
miR-10b inhibitor group and control group, miR-10b mimic
promoted esophageal cancer cell cycle progression, inhibited
apoptosis of esophageal cancer cells and promoted the migra-
tion and invasion of cells. The proliferation of esophageal
cancer cells increased in a dose-dependent manner with TGF-f3
concentration. TGF-f treatment induced high expression of
miR-10b in both cell lines. The miR-10b mimic + TGF-f3 group
further promoted the migration and invasion of esophageal
cancer cells. Western blot analysis determined that, compared
with the control group, miR-10b mimic increased TGF-f
expression. miR-10b mimic also inhibited the expression
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of phosphatase and tensin homolog (PTEN) in tumor cells.
Compared with the control group, TGF-f inhibited the expres-
sion of PTEN with the miR-10b mimic + TGF-f3 group further
inhibiting the PTEN. miR-10b inhibitor + TGF-f} reversed
the effect of TGF-p and miR-10b on PTEN. In conclusion,
miR-10b promoted cell cycle progression, inhibited apoptosis
and promoted the migration and invasion of esophageal cancer
cells. The mechanism may be related to the upregulation of
TGF-f and the downregulation of PTEN. The present findings
suggested that miR-10b might be a potential therapeutic target
for esophageal cancer.

Introduction

MicroRNAs (miRNAs) are a class of endogenous, non-coding,
single-stranded small RNAs of 19-24 nucleotides in length.
They inhibit target gene expression or translation at the
post-transcriptional level by binding target RNAs, thus affecting
cell proliferation, apoptosis or the cell cycle (1-3). miRNAs also
participate in tumorigenesis and development, acting as onco-
genes and tumor suppressor genes (4). miR-10b is involved in
the invasion and metastasis of tumor cells. It has a crucial role in
tumor cell proliferation, apoptosis, cell cycle or metastasis (5-7).
miR-10b also serves an important role in the regulation of breast
cancer metastasis (8). Therefore, it is speculated that miR-10b
may be involved in tumor invasion and metastasis.

Esophageal cancer is one of the common tumors of the
digestive tract and its incidence and mortality varies glob-
ally (9). China is a high-risk area for esophageal cancer due
to carcinogen exposure and nutritional deficiency (10). It is
reported that abnormal miRNA expression is present in the
serum of patients with esophageal cancer (11).

The transforming growth factor-pf (TGF-f) signaling
pathway is instrumental in mammalian development and in
tumor suppression via inhibiting proliferation and inducing
apoptosis in multiple cell types. However, TGF-f3 has a dual
role in tumor development as it can also promote tumor cell
invasiveness and metastasis via regulating the immune system
and tumor microenvironment (12,13). Phosphatase and tensin
homolog (PTEN) is a tumor suppressor gene, which regulates
tumor cell invasion, metastasis and proliferation (14). PTEN
may regulate PI3K signaling whilst a relationship between the
PI3K pathway and cancer has been established (15).
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miR-10b is highly expressed in esophageal cancer
tissues and plasma, and is associated with poor prognosis
for patients with esophageal cancer (11,16). However, the
role and mechanism of miR-10b in esophageal cancer cells
remains unclear. In the present study, the role and mechanism
of miR-10b in esophageal cancer cells were investigated.
Esophageal cancer cell lines TE-1 and EC9706 were trans-
fected with miR-10b mimic and inhibitor to upregulate and
downregulate miR-10b, respectively. The effect of miR-10b
on TGF-f and PTEN was also analyzed. The present find-
ings may provide a theoretical basis for targeted therapy of
esophageal cancer.

Materials and methods

Cell lines. Human esophageal cancer cell lines TE-1 (The
Cell Bank of Type Culture Collection of Chinese Academy
of Sciences) and EC9706 (The Cell Bank of Type Culture
Collection of Chinese Academy of Sciences) were cultured
in RPMI-1640 complete medium (HyClone; GE Healthcare
Life Sciences) containing 10% fetal calf serum (HyClone;
GE Healthcare Life Sciences) and incubated in a 37°C, 5% CO,
incubator.

Cell transfection and treatment. TE-1 cells and EC9706 cells
were divided into the control group, non-targeting negative
control (NC) group, miR-10b mimic group and miR-10b
inhibitor group. The NC (sequence, 5'-TTCTCCGAACGT
GTCACGT-3'; Beyotime Institute of Biotechnology), miR-10b
mimic (sequence, 5'-UACCCUGUAGAACCGAAUUUG
UG-3'; 100 nmol/l; Beyotime Institute of Biotechnology) and
inhibitor (sequence, 5~ AUGGGACAUCUUGGCUUAAAC
AC-3'; 100 nmol/l; Beyotime Institute of Biotechnology) were
transfected with Lipofectamine® 2000 (Gibco; Thermo Fisher
Scientific, Inc.) at 37°C. Cells in the control group were not
transfected. The transfection time was determined based on
pilot experiments. At 24 h following transfection, subsequent
experiments were performed.

For growth factor experiments, TE-1 cells were divided
into the control group, TGF-f group, miR-10b mimic + TGF-3
group and miR-10b inhibitor + TGF-f§ group. Cells were
transfected with miR-10b mimic and miR-10b inhibitor as
described above. At the same time, cells were incubated with
TGF-p (10 ng/ml; PeproTech EC, Ltd.) for 48-h.

For analyzing the effect of TGF-f on cell proliferation,
TE-1 cells were treated with different concentrations of TGF-f3
0,1.25,2.5,5 and 10 ng/ml) for 12, 24 and 48 h.

Flow cytometry. Following 48 h of transfection, cells were
collected by centrifugation at 800 x g and 4°C for 5 min.
Cell apoptosis was detected with an Annexin V-fluorescein
isothiocyanate (FITC)/propidium iodide (PI) apoptosis kit
(Sigma-Aldrich; Merck KGaA). In brief, cells were stained
with 5 ul Annexin V-FITC and 5 pl PI in the dark at 4°C
for 30 min. After adding the Binding Buffer Sigma-Aldrich
(Merck KGaA), cells were analyzed on a flow cytometer
(Beckman Coulter, Inc.). The apoptosis rate was calculated as
the sum of the early apoptosis rate and late apoptosis rate.

For cell cycle analysis, cells were incubated with 400 pl of
PI (50 pg/ml) (Sigma-Aldrich; Merck KGaA) for 30-60 min at
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4°C. Flow cytometry was used to measure the proportion of
cells in each cell cycle.

Transwell invasion and migration assays. The invasion assay was
performed using Transwell chamber with 8 ym pores (Corning
Inc.). Briefly, 50 p of diluted Matrigel (2 mg/ml, BD Biosciences)
was placed on the inner surface of the chamber and incubated at
37°C for 30 min. Cells were transfected for 24 h and seeded in
the top chamber. Culture medium supplemented with 10% fetal
bovine serum was then added to the bottom chamber. Following
24-h incubation, non-invading cells were removed from the
top of the Matrigel with a cotton-tipped swab. Invading cells at
the bottom of the Matrigel were fixed using 70% methanol at
37°C for 30 min and stained with 0.1% crystal violet at room
temperature for 10 min. The invasion efficiency was determined
by counting the penetrated cells under Olympus IX73 (Olympus
Corporation) at x200 magnification in 5 random fields per well.
Each experiment was performed in triplicate.

The protocol of Transwell migration assay was similar to
the invasion assays except that no Matrigel was used on the
inner surface of the chamber.

MTT assay. Following TGF-f treatment for 12, 24 and 48 h,
the culture supernatant was removed and 90 ul of fresh
medium was added. Following this, 10 pl of MTT solution
(Sigma-Aldrich; Merck KGaA) was added and incubated
at 37°C for 4 h. Next, 110 ul of DMSO was added and then
samples were shaken for 10 min at low speed to fully dissolve
the crystals. The absorbance was measured at 450 nm on a
microplate reader (Thermo Fisher Scientific, Inc.).

EdU assay. EdU assay was performed using an EdU assay kit
from Guangzhou RiboBio Co., Ltd. In brief, 24 h following
transfection, cells (4x10%) were seeded into 96-well plates.
Following incubation at 37°C for 24 h, 50 uM EdU solution
was added to each well, which was then incubated at 37°C for
2 h. Cells were then washed, fixed and stained with Apollo?
Fluorescent dye solution (Guangzhou RiboBio Co., Ltd).
Three fields were randomly selected and then imaged using
a fluorescence microscope (x400) (Olympus IX73; Olympus
Corporation). Cells with green fluorescence were considered
positive. ImagelJ software v1.8 (National Institutes of Health)
was used for cell counting. The relative EAU incorporation
rate was then calculated as number of cells with green fluores-
cence/total cell number (100%).

Reverse transcription-quantitative PCR (RT-gPCR). Total RNA
was extracted from cells by TRIzol (Invitrogen; Thermo Fisher
Scientific, Inc.) and subjected to reverse transcription with a
PrimeScript™ RT reagent kit (Takara Bio, Inc.) at42°C for 50 min.
The prepared cDNA was subjected to PCR amplification with
SYBR Green PCR kit (KAPA Biosystems; Roche Diagnostics).
Primer sequences were as follows: miR-10b forward, 5-GGG
TACCCTGTAGAACCG-3' and reverse, 5-AACTGGTGTCGT
GGAGTCGGC-3' and U6 forward, 5'-CTCGCTTCGGCAGCA
CATATACT-3' and reverse, 5S'-ACGCTTCACGAATTTGCG
TGT-3". Thermocycling conditions were as follows: 95°C for
3 min, 95°C for 5 sec, 56°C for 10 sec, 72°C for 25 sec, 39 cycles
of 65°C for 5 sec and 95°C for 50 sec. The 2244 method was
used to calculate the relative expression (17).
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Figure 1. miR-10b mimic upregulates and miR-10b inhibitor downregulates miR-10b expression. (A) TE-1 and (B) EC9706 cells were divided into control
group, miR-10b mimic group and miR-10b inhibitor group then the expression levels of miR-10b were detected by reverse transcription-quantitative PCR.

“P<0.05 as indicated. miR, microRNA.

Western blot analysis. Protein extraction followed standard
methods using radioimmunoprecipitation assay Lysis and
Extraction Buffer (Thermo Fisher Scientific). The protein
was quantified using bicinchoninic acid kit (Thermo Fisher
Scientific, Inc.). Proteins (20 ug per lane) were electrophoresis on
12% SDS-PAGE and then transferred onto polyvinylidene diflu-
oride membrane. After blocking with 5% non-fat milk at room
temperature for 1 h,membranes were incubated with primary anti-
bodies against TGF-f§ (Abcam; cat. no. ab31013; 1:1,000), PTEN
(Abcam; cat. no. ab32199; 1:1,000), and B-actin (Cell Signaling
Technology, Inc.; cat. no. 4970L; 1:1,000) overnight at room
temperature or overnight at 4°C. Following washing, membranes
were incubated with horseradish peroxidase-labeled secondary
antibody (Thermo Fisher Scientific, Inc.; cat. no. 31430; 1:5,000)
for 1 h at room temperature. The protein bands were visualized
with enhanced chemiluminescence (Bio-Rad Laboratories, Inc.).
The ratio of each band was analyzed with a fully automated
chemiluminescence analyzer (Chemiluminescence Imaging
System; Clinx Science Instruments Co. Ltd.).

Statistical analysis. Data were analyzed using statistical
software SPSS 19.0 (IBM Corp). Data were expressed as
mean + standard deviation. One-way analysis of variance was
used to compare the differences amongst multiple groups,
followed by Student-Newman-Keuls test. P<0.05 was consid-
ered to indicate statistical significance.

Results

miR-10b mimic upregulates and miR-10b inhibitor down-
regulates miR-10b expression, respectively. RT-qPCR was
used to detect the relative expression of miR-10b. Results
demonstrated that, compared with the control group, miR-10b
inhibitor effectively silenced the expression of miR-10b in
TE-1 cells (Fig. 1A) and EC9706 cells (Fig. 1B). Compared
with the control group, miR-10b mimic significantly increased
the relative expression of miR-10b in both TE-1 cells (Fig. 1A)
and EC9706 cells (Fig. 1B). These experiments demonstrated
successful transfection efficiency.

miR-10b increases proliferation of esophageal cancer cells.
To determine the effect of miR-10b on cell viability of

esophageal cancer cells, the MTT assay was performed. Cell
viability of TE-1 cells in the miR-10b mimic group at 72 h
was significantly higher than the NC group and control group
(Fig. 2A). There was no significant difference between the
NC and control groups. Similar results were also observed
in EC9706 cells (Fig. 2A). To further confirm proliferation
results, the EAU assay was conducted. The relative EdU incor-
poration rate in the miR-10b inhibitor group was significantly
lower than in the control group for both TE-1 and EC9706
cells (Fig. 2B). These results indicated that miR-10b promoted
the proliferation of esophageal cancer cells.

miR-10b mimic decreases esophageal cancer cell apoptosis
and promotes cell cycle progression whilst miR-10b inhibitor
has the reverse effect. Flow cytometry was used to detect the
changes of apoptosis in the three groups following transfec-
tion. Results demonstrated that, compared with control group,
miR-10b inhibitor promoted cell apoptosis (Fig. 3A and B) and
arrested the cell cycle at the S phase and G,/M phase (Fig. 4A
and B), indicating that miR-10b downregulation inhibited
esophageal cancer cell cycle progression and promoted apop-
tosis. By contrast, miR-10b mimic inhibited apoptosis (Fig. 3A
and B) and promoted cell cycle progression compared with
miR-10b inhibitor (Fig. 4A and B).

miR-10b inhibitor decreases migration and invasion of
esophageal cancer cells whilst miR10b mimic has the reverse
effect. In order to investigate the effect of miR-10b mimic or
miR-10b inhibitor on the migration and invasion ability of
esophageal cancer cells, the Transwell assay was performed.
Compared with the control group, esophageal cancer cells
transfected with miR-10b mimic significantly promoted the
migration and invasion of esophageal cancer cells (Fig. SA
and B). Esophageal cancer cells transfected with miR-10b
inhibitor significantly inhibited esophageal cancer cell migra-
tion and invasion compared with the miR-10b mimic group
and the control group (Fig. 5A and B).

TGF-p treatment increases the proliferation of the human
esophageal cancer cell line TE-1. The proliferation of esopha-
geal cancer cells under different concentrations of TGF-f§ was
detected with MTT assay. As demonstrated in Table I, within
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Figure 2. miR-10b increases proliferation of esophageal cancer cells. (A) MTT was used to detect the cell viability of TE-1 and EC9706 cells in control group,
NC group, miR-10b mimic group or miR-10b inhibitor. (B) EdU assay was performed to analyze cell proliferation and the relative EQU incorporation rate was
calculated (magnification, x400). "P<0.05 vs. control or NC. miR, microRNA; NC, negative control.

12-h, the proliferation of esophageal cancer cells increased in
a TGF-p dose dependent manner. The proliferation of esopha-
geal cancer cells increased significantly with the increase of
TGF-p concentration. Within 48-h of culture, the proliferation
of esophageal cancer cells was significantly increased with the
increase in TGF-f3 concentration. Thus, for subsequent experi-
ments, 10 ng/ml concentration of TGF-f3 was selected.

TGF-f increases miR-10b expression. TE-1 and EC9706
cells were treated with 10 ng/ml TGF-f3 for 48 h and miR-10b
expression was detected with RT-qPCR. miR-10b expression
was significantly increased in the TGF-f3 group compared with
the control group (Fig. 6), indicating that TGF-f3 induced the
expression of miR-10b.

TGF-p promotes migration and invasion of esophageal
cancer cells. Results demonstrated that TGF-f3 alone could
promote the migration and invasion of esophageal cancer
cells compared with the control group (Fig. 7A and B). The
miR-10b mimic + TGF-f3 group exhibited increased esopha-
geal cancer cell migration and invasion ability compared with
the miR-10b inhibitor + TGF-f3 group. Results indicated that
upregulation of miR-10b expression worked synergistically
with TGF-f to enhance the migration and invasion ability of
esophageal cancer cells.

TGF-f3 promotes cell proliferation and reduces apoptosis
of esophageal cancer cells. MTT results demonstrated that
TGF-f alone promoted the proliferation of esophageal cancer
cells compared with the control group (Fig. 8A). However,
miR-10b inhibitor decreased the proliferation ability of esoph-
ageal cancer cells compared with the control group. There was
no significant difference in proliferation between the miR-10b
inhibitor + TGF-3 and control group. These findings indi-
cated that knocking down miR-10b expression in TE-1 cells
decreased the ability of TGF-f to promote cell proliferation.
Flow cytometry determined that the apoptosis (early apop-
tosis + late apoptosis) rate in the miR-10b inhibitor group and
miR-10b inhibitor + TGF-f group was significantly increased,
whereas the TGF-p group was significantly decreased
compared with the control group (Fig. 8B and C). The apoptosis
rate in each group in descending order was as follows: miR-10b
inhibitor group > miR-10b inhibitor + TGF-3 group > control
group > TGF-f group. Therefore, TGF-f3 treatment attenuated
the inhibitory effect of miR-10b inhibitor on cell apoptosis.

miR-10b regulates the expression of TGF- and PTEN. To
detect the expression of TGF-f3 and PTEN following miR-10b
transfection, western blot analysis was performed. miR-10b
inhibitor downregulated the expression of TGF-§ whereas
miR-10b mimic upregulated its expression in esophageal
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results of control group, miR-10b mimic group and miR-10b inhibitor group. (B) Comparison of apoptosis rate amongst the three groups. ‘P<0.05 as indicated.
miR, microRNA; PI, propidium iodide.
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Figure 4. miR-10b mimic promotes cell cycle progression whilst miR-10b inhibitor has the reverse effect. (A) Representative flow cytometry results of control
group, miR-10b mimic group and miR-10b inhibitor group. (B) Comparison of cell cycle distribution amongst three groups. ‘P<0.05 as indicated. miR,, microRNA.

cancer cells, indicating that miR-10b regulates the expression  is the target gene of miR-10b (19). Western blot analysis
of TGF-f in esophageal cancer cells (Fig. 9A). demonstrated that miR-10b mimic inhibited PTEN expression

PTEN is a tumor suppressor gene that has an important  in tumor cells and miR-10b inhibitor promoted PTEN expres-
regulatory role in cell proliferation and apoptosis (18). PTEN  sion (Fig. 9A).
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were incubated with 10 ng/ml TGF-f for 48 h then, miR-10b expression was
detected with reverse transcription-quantitative PCR. “P<0.05 vs. control.
TGF-f, transforming growth factor-f3; miR, microRNA.

The relationship between miR-10b, TGF-f3 and PTEN
was further investigated. In vitro experiments identified
that, compared with the control group, TGF-f-treated
esophageal cancer cells inhibited the expression of PTEN.
miR-10b mimic + TGF-f group exhibited a greater decrease
in the expression of PTEN. Furthermore, the miR-10b inhib-
itor + TGF-B group exhibited increased PTEN expression
compared with miR-10b mimic + TGF-f group (Fig. 9B).

Discussion

miR-10b has varying roles in different cellular backgrounds
or tumor microenvironments (20,21). For example, miR-10b
promotes tumor invasion and metastasis in breast and
esophageal cancers and is therefore known as a pro-metastatic
factor (22). By contrast, miR-10b has a tumor-suppressive role
in clear-cell renal cell carcinoma (23). Therefore, miR-10b may
be involved in the process of tumorigenesis and development.

Further study on the role of miR-10b in tumorigenesis and
its mechanism may provide experimental evidence for the
clinical diagnosis and treatment of tumors. The present study
demonstrated that miR-10b promoted cell proliferation.
Inhibition of miR1-10b arrested the cell cycle at S and G,/M
phase, suggesting that miR-10b promoted cell cycle progres-
sion. Furthermore, miR-10b inhibited apoptosis and promoted
tumor cell migration and invasion, which is consistent with
the role of miR-10b in breast cancer and hepatocellular carci-
noma (24,25).

TGF-f has an important role in cell proliferation, differ-
entiation, survival and apoptosis (26,27). It also induces
epithelial-mesenchymal transition by activating other
signaling pathways (28). In tumors, TGF-f3, once activated,
promotes cell growth, migration and invasion (29,30), there-
fore, the level of TGF-f3 expression in tumors is also related
to the degree of malignancy of the tumor. A previous study
demonstrated that TGF-f promotes the migration of human
glioma cells by promoting the expression of miR-10b (31). In
the present study, it was demonstrated that the proliferation
of esophageal cancer cells increased along with an increase
of TGF-p concentration. TGF-f§ induced the high expres-
sion of miR-10b in esophageal cancer cells. miR-10b also
promotes the expression of TGF-f and invasion of pancre-
atic cancer cells (32). These results indicated that TGF-f3
is related to miR-10b. miRNA not only mediates the role
of the TGF-B/Smad signaling pathway in tumors, but also
has a role in promoting or suppressing tumor progression by
regulating important members of the TGF-f/Smad signaling
pathway (33). The present study determined that upregula-
tion of miR-10b expression by miR-10b mimic enhanced the
migration and invasion ability of esophageal cancer cells and
further upregulated the expression of TGF-f in esophageal
cancer cells. These results indicated that miR-10b promoted
the expression of TGF-f3 in tumor cells and serves a crucial
role in the occurrence and development of esophageal cancer.
These findings may be an important basis for the use of
miR-10b as a new target for cancer therapy.
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Table 1. Effects of different doses of TGF-f3 on the proliferation of TE-1 cells at 450 nm.

TGF-f (ng/ml)

Group 0 1.25 25 5 10

12-h 0.362+0.003 0.398+0.002° 0.409+0.002* 0.435+0.007*° 0.451+0.003*¢
24-h 0.435+0.006¢ 0.546+0.007*¢ 0.614+0.006*"* 0.755+0.007%<*¢ 0.816+0.006*¢
48-h 0.513+0.006°¢ 0.670+0.005<f 0.788+0.002:0<f 0.925+0.007+cf 1.010£0.029*4¢

“P<0.05 vs. 0 ng/ml; °P<0.05 vs. 1.25 ng/ml; °P<0.05 vs. 2.5 ng/ml; ‘P<0.05 vs. 5 ng/ml; °P<0.05 vs. 12-h; 'P<0.05 vs. 24-h.
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Figure 8. TGF- promotes cell proliferation and reduces apoptosis of esophageal cancer cells. (A) MTT was used to detect the proliferation of esophageal
cancer cells. “P<0.05 vs. control. (B) Cell apoptosis was analyzed by flow cytometry with the sum of the early and late apoptosis calculated as the apoptosis
rate. 'P<0.05 and ““P<0.001 with comparisons indicated by lines. (C) Representative flow cytometry results of apoptosis with the percentage of cells in each
quadrant presented. TGF-f, transforming growth factor-f; miR, microRNA.
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Figure 9. miR-10b regulates the expression of TGF-f3 and PTEN. (A) Cells were divided into the control group, miR-10b mimic group and miR-10b inhibitor
group and western blot analysis was used to detect protein expression. (B) Cells were divided into control group, TGF-f3, miR-10b mimic + TGF-f group
and miR-10b inhibitor + TGF-B group and PTEN levels were detected. "P<0.05 with comparisons indicated by lines. miR, microRNA; TGF-f, transforming
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The tumor suppressor protein PTEN can be regulated by
a variety of miRNAs. For example, miR-121 promotes tumor
cell proliferation, migration and invasion by targeting PTEN
protein (34). miR-10b can also target PTEN to promote human
glioma cell migration and invasion (5,35). This present study
demonstrated that upregulation of miR-10b expression inhib-
ited the expression of PTEN in tumor cells, whilst TGF-3
also inhibited the expression of PTEN. miR-10b overexpres-
sion together with TGF-f treatment further inhibited PTEN
expression, which may have further enhanced the promotion
effect of miR-10b on the migration and invasion ability of
esophageal cancer cells.

The present study has some limitations. For example,
due to limited time and materials, all experiments were not
performed with both cell lines, which warrants further study.

In summary, the present study demonstrated that miR-10b
promoted the invasion and metastasis of esophageal cancer
cells and has an important role in the occurrence and devel-
opment of esophageal cancer. TGF-f treatment induced high
expression of miR-10b with miR-10b overexpression also
promoting high TGF-f protein expression. miR-10b + TGF-f3
treatment synergistically enhanced the invasion and metastasis
ability of esophageal cancer cells. The underlying mechanism
might be via the inhibition of PTEN expression. In the future,
miR-10b may be used as a potential target for the treatment of
human esophageal cancer.
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