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MicroRNA-125b inhibits cell proliferation and
induces cell apoptosis in esophageal squamous
cell carcinoma by targeting BMF
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Abstract. MicroRNAs (miRNAs) have been reported to
regulate the expression of genes by suppressing translation
or facilitating mRNA decay. Their expression regulates a
wide variety of cellular processes, including the develop-
ment and progression of cancer. Esophageal squamous cell
carcinoma (ESCC) is a malignant cancer with high morbidity
and recurrence in Asia. In the present study, the biological
function of miR-125b and its underlying mechanism in
ESCC were explored. The results revealed that miR-125b
expression was significantly decreased in ESCC tissues and
cell lines. A decrease in miR-125b was markedly related to
lymphatic metastasis in patients. Functional analysis revealed
that the overexpression of miR-125b using miR-125b mimics
significantly inhibited cell growth and induced cell apoptosis,
and increased the G1 phase of the cell cycle in EC109 and
EC9706 cells. Notably, the miR-125b inhibitors revealed the
opposite effect. Additionally, overexpression of miR-125b
significantly inhibited tumor growth in vivo. Furthermore,
BCL-2-modifying factor (BMF) was considered to be a
potential candidate target of miR-125b based on miRNA
target databases. miR-125b negatively regulated BMF expres-
sion by directly binding to its 3'-untranslated region. BMF
was a functional target of miR-125b in the regulation of cell
proliferation, cell apoptosis and the cell cycle in EC109 and
EC9706 cells. In clinical ESCC specimens, BMF expression
was upregulated, and negatively correlated with that of miR-
125b. In conclusion, miR-125b had an antitumor role in ESCC
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cells mediated by targeting BMF, which can be potentially
useful for tumorigenesis in ESCC.

Introduction

Esophageal carcinoma (EC) is a common gastrointestinal
tumor with leading cancer-related mortality (1,2). Notably,
as a main subtype of esophageal carcinoma, the incidence
of ESCC is particularly high in China, with 1.5x10° cases of
mortality annually reported (3,4). The carcinogenesis of ESCC
is considered to be a multi-factor and multi-step process (5).
Although medical and surgical techniques have improved, the
prognosis for ESCC is unsatisfactory, and the 5-year survival
rate of ESCC patients is in the range of 26.2-49.4% (6,7).
Therefore, it is important to understand the underlying molec-
ular mechanisms and find novel molecular markers associated
with ESCC.

MicroRNAs (miRNAs) are non-coding RNAs, which
downregulate the gene expression of their targets by binding
to their 3'-untranslated regions (3'-UTRs) (8.,9). It has been
revealed that miRNAs play important roles in multiple
cellular physiological processes, including cell proliferation,
apoptosis and differentiation (10,11). Aberrantly expressed
miRNAs are known to be closely associated with tumor
development and progression via the regulation of cell
growth, drug resistance and metastasis (12). miR-183, as a
tumor-promoter, was reported to enhance human ESCC cell
proliferation and invasion (13), while miR-486-5p was found
to exert antitumor effects by regulating the between cell
proliferation and apoptosis in cancers, such as NSCLC (14),
breast cancer (15) and hepatocellular carcinoma (HCC) (16).
Collectively, miRNAs have been recognized as diagnostic
biomarkers for cancers.

miR-125b, a tumor-suppressor miRNA, suppressed cell
proliferation and differentiation by affecting Hedgehog
signaling in cerebellar neuronal progenitor and tumor
cells (17). Overexpression of miR-125b also suppressed the
level of Bakl and induced prostate cancer cell prolifera-
tion (18). Additionally, miR-125b exhibited its antitumor effects
in colorectal (19) and breast cancer (20). Recent studies have
revealed that miR-125b expression was decreased in ESCC
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tissues (21). However, the correlation between miR-125b and
pathogenesis of ESCC still remains unknown. Herein, we
analyzed the underlying mechanisms of action of miR-125b,
resulting in tumor suppression in ESCC.

Materials and methods

ESCC tissue collection. Human esophageal tumor tissues
and control normal tissues were simultaneously isolated from
66 patients between January 2015 and December 2016. All
patients underwent esophagectomy without chemotherapy or
radiotherapy at the Department of Gastroenterology at Jiangsu
Cancer Hospital. All 66 patients provided written informed
consent, and all experimental protocols were approved by the
Ethics Committee of Jiangsu Cancer Hospital. Fresh tissues
were stored at -80°C until future use.

Cell culture and transfection. In the present study, the
human ESCC cell lines (EC109 and EC9706) and human
esophageal epithelial cells (HET-1A) were obtained from
Riken BioResource Center (Tsukuba, Japan). Cell lines were
cultured in Roswell Park Memorial Institute-1640 medium
(RPMI-1640; Invitrogen; Thermo Fisher Scientific, Inc.,
Waltham, MA, USA) supplemented with 10% fetal bovine
serum (FBS; Invitrogen; Thermo Fisher Scientific, Inc.),
100 U/ml streptomycin and 100 U/ml penicillin (Invitrogen;
Thermo Fisher Scientific, Inc.).

miR-125b negative control (NC), mimics, inhibitors and
BCL-2-modifying factor (BMF) small interfering RNAs
(siRNAs) were purchased from GenePharma Company
(Shanghai, China). The aforementioned plasmids were trans-
fected into ESCC cell lines (EC109 and EC9706) and HET-1A
using Lipofectamine 2000 (Thermo Fisher Scientific, Inc.).

RNA isolation and quantitative real-time PCR (qRT-PCR).
Total RNA was extracted from tissue or cells using TRIzol
reagent (Invitrogen; Thermo Fisher Scientific, Inc.) according
to the manufacturer's instructions. RNA was reversed-tran-
scribed into cDNA using PrimeScript Reverse Transcription
kit (Takara Bio, Inc., Otsu, Japan). The qRT-PCR reactions
were performed using SYBR Premix Ex Taq (Takara Bio, Inc.)
on a 7500 ABI system (Applied Biosystems; Thermo Fisher
Scientific, Inc). U6-siRNA was used for normalization.
Specific PCR primers were synthesized at Invitrogen; Thermo
Fisher Scientific, Inc. The primer sequences used were as
follows: miR-125b, 5-TCCCTGAGACCTAACTTGTG-3'
(forward); U6, 5'-ACGCAAATTCGTGAAGCGTT-3'
(forward), a universal primer (reverse); BMF, 5'-CCCAT
AAGCCAGGAAGACAA-3' (forward), and 5'-CTGAAGCT
TTCTGGCGATTCT-3' (reverse).

Cell proliferation assay. The cell proliferation rate was
evaluated using Cell Counting Kit-8 (CCK-8; Dojindo
Molecular Technologies, Inc., Kumamoto, Japan), following
the manufacturer's instructions. Twenty-four hours after
transfection, the cells were seeded into 96-well plates at a
density of ~2x10° cells/well. The absorbance of each sample
was assessed using a microplate reader (Bio-Rad Laboratories,
Inc., Hercules, CA, USA) at three different time-points. Each
experiment was conducted in triplicate.

Table I. The association between the expression level of
miR-125b with the clinical characteristics of ESCC patients.

Clinical No. of Relative
characteristics patients expression P-value
Age (years) 0.681
<60 35 0.364
>60 31 0.523
Sex 0.753
Male 45 0.462
Female 21 0.534
Smoking 0.712
Yes 15 0.496
No 51 0.552
Drinking 0.806
Yes 18 0.409
No 48 0.598
pT stage 0.668
T1+T2 30 0.460
T3+T4 36 0.517
Lymphatic metastasis 0.035
Positive 23 0.226
Negative 43 0.654
pTNM stage 0.951
<II 26 0.554
>II 40 0.512

Cell apoptosis. A flow cytometer (BD FACSCalibur; BD
Biosciences) was used for quantifying the cell apoptosis
rates. After transfection for 48 h, the cells were collected by
centrifugation and were incubated in 500 pl binding buffer
supplemented with 5 yl FITC-Annexin V and 5 pl propidium
iodide (PI). Fluorescence of the stained cells was then analyzed
using flow cytometry.

Cellcycle analysis.Cells were collected as previously described
and fixed in cold 70% ethanol overnight at 4°C. After staining
with PI and treatment with 100 1 RNase A, the cells were
kept in the dark at room temperature for 30 min. The signals
were analyzed using flow cytometry (BD FACSCalibur;
BD Biosciences).

Tumor growth assay. All animal research was conducted using
a protocol approved by the Animal Care and Use Committee
of Nanjing Medical University (Nanjing, China). The animals
were maintained at 25°C on a 12-h light/dark cycle, and
housed in a controlled environment and received food and
water ad libitum. The animals were acclimated in rooms for
7 days before the initiation of the experiment.

A total of 1x10° cells (EC109 cells with stable expression of
miR-125b, control cells or NC) were injected the left forelimb
in nude mice. The nude mice (255 g) purchased from the
Laboratory Animal Centre of Nanjing Medical University and
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Figure 1. The expression of miR-125b in ESCC tissues and cells. (A) The expression of miR-125b in ESCC and paired normal tissues was examined by
gRT-PCR. (B) The expression of miR-125b in ESCC cell lines and a human esophageal epithelial cell line was examined by qRT-PCR. "P<0.05 vs. the control.

ESCC, esophageal squamous cell carcinoma.

used in the experiment were both male and female, at a ratio
of 1:1. Six mice were assigned per group. Tumor volumes were
assessed every 7 days. The mean tumor volume was calculated
using the formula: [0.5 x (length x width?)]. After 28 days, the
mice were sacrificed, and then tumors were dissected.

Mice were sacrificed using cervical dislocation eutha-
nasia, when the following humane endpoints were present:
i) tumor volumes reached =10% of the body weight of the
mouse; ii) tumor length =20 mm; iii) continuous body weight
loss; iv) a rapid growth of the tumor to ulceration, causing
infection or necrosis; and v) tumors of any size interfering
with eating, drinking, urinating, defecating, or walking. No
mice exhibited any signs of illness due tumor formation. No
animals presented multiple tumors. Animal health observa-
tions were performed twice daily at 10 and 3 pm by our
husbandry staff.

Histological and immunohistochemical analyses. Tumor
tissues were dissected and stained with hematoxylin and
eosin (H&E). For immunohistochemistry, tumor tissues were
stained with Ki-67. The tissue apoptosis rate was assessed
using the TdT-mediated dUTP nick and labeling (TUNEL)
detection kit (Biotool, Houston, TX, USA), according to the
manufacturer's instructions. Images were obtained using an
Olympus microscope (Olympus, Tokyo, Japan).

Luciferase reporter assay. The mutant or wild-type 3'-UTR of
BMF was amplified and cloned into the vector psiCHECK-2 to
construct luciferase reporter plasmids. Cells (1x10*/well) were
co-transfected with vectors and miR-125b mimics in each
well. They were incubated in RPMI-1640 medium supple-
mented with 10% FBS. The luciferase activity was detected
using the Dual-Luciferase Reporter Assay System (Promega
Corp., Madison, WI, USA) after incubation for 48 h. All the
assays were performed in triplicate.

Western blotting. To assess the protein expression in tumor
tissues and cells, total proteins were extracted using RIPA
lysis buffer. The supernatant was collected by centrifuga-
tion at 13,282 x g for 15 min. Next, the extracted proteins
were incubated with the loading buffer at 100°C for 5 min.
Protein concentration was assessed using the Pierce BCA
Protein Assay kit (Thermo Fisher Scientific, Inc.). Proteins
were subjected to separation on 10% SDS-PAGE gels and
transferred onto polyvinylidene fluoride (PVDF) membranes

(Milipore, Billerica, MA, USA), which were blocked using
5% (w/v) non-fat dry milk. The membranes were probed
using the following antibodies: rabbit anti-Bax antibody
(1:2,000; cat. no. 2744), rabbit anti-Bcl-2 antibody (1:2,000;
cat. no. 4223; both from Cell Signaling Technology, Inc.,
Danvers, MA, USA), rabbit anti-caspase-3 antibody (1:2,000;
cat. no. ab13847; Abcam, Cambridge, UK) and rabbit anti-p27
antibody (1:2,000; cat. no. 3688; Cell Signaling Technology).
The membranes were visualized using an ECL kit (Beyotime
Institute of Biotechnology, Beijing, China). The amount of
protein was normalized with respect to GAPDH and analyzed
using the ImagelJ software (NIH, Bethesda, MD, USA). All
experiments were performed independently in triplicate.

Statistical analysis. GraphPad Prism 6 software was used to
carry out all statistical analyses (GraphPad Software, Inc.,
La Jolla, CA, USA). When only two groups were compared, a
Student's t-test was conducted. In addition, one-way ANOVA
using Dunnett's multiple comparison test was applied to
compare differences between multiple groups. A P-value of
<0.05 was considered to indicate a statistically significant
difference. In addition, the relationship between the expres-
sion of miR-125b and BMF was analyzed using Pearson's
correlation analysis. All quantitative data are expressed as the
mean + SD.

Results

miR-125b is downregulated in ESCC tissues and cells. The
level of miR-125b in clinical ESCC and normal tissues was
assessed using real-time PCR. The results indicated that miR-
125b expression was downregulated in the ESCC tumor tissues
compared with paired normal tissues (Fig. 1A). Furthermore,
compared to HET-1A, a normal esophageal epithelial cell
line, the expression of miR-125b was lower in ESCC cell lines
(EC109 and EC9706) (Fig. 1B). In addition, a decrease in the
level of miR-125b was markedly associated with lymphatic
metastasis in patients; Table I reveals the detailed clinical
characteristics of patients. These results revealed that miR-
125b may play a crucial role in ESCC carcinogenesis.

miR-125b suppresses proliferation in ESCC cells. To explore
the roles of miR-125b in ESCC, human EC109 and EC9706
cells were transfected with miR-125b mimics or inhibitors.
Compared with the control, transfection with miR-125b
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Figure 2. miR-125b inhibits ESCC cell proliferation. (A) EC109 and EC9706 cells transfected with miR-125b mimics or miR-125b inhibitors significantly
increased or decreased, respectively, the expression of miR-125b compared with the control. (B) EC109 and EC9706 cells transfected with miR-125b mimics or
miR-125b inhibitors both exhibited a significant decrease or increase, respectively, in the proliferation rate compared with the control. "P<0.05 vs. the control.
ESCC, esophageal squamous cell carcinoma.
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Figure 3. miR-125b inhibits the ESCC cell cycle. EC109 and EC9706 cells transfected with miR-125b mimics significantly increased the G1 phase of the cell
cycle compared with the control. “P<0.05 vs. the control. ESCC, esophageal squamous cell carcinoma.

mimics significantly upregulated miR-125b expression, while ~ mimics or miR-125b inhibitors for 24, 48 and 72 h. Compared
transfection with miR-125b inhibitors significantly down-  with the control, overexpressed miR-125b decreased cell
regulated miR-125b expression (Fig. 2A). proliferation in EC109 and EC9706 cells, whereas the growth

A CCK-8 assay was performed to assess the proliferation of EC109 and EC9706 cells significantly increased post-
rate of EC109 and EC9706 cells transfected with miR-125b  transfection with miR-125b inhibitors (Fig. 2B).
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Figure 4. miR-125b induces ESCC cell apoptosis. (A) EC109 and EC9706 cells transfected with miR-125b mimics significantly increased cell apoptosis
compared with the control. (B) The expression of caspase-3, Bcl-2, Bax and p27 were analyzed in ESCC cell lines. "P<0.05 vs. the control. ESCC, esophageal

squamous cell carcinoma.

miR-125b induces cell cycle arrest in the GI phase in ESCC.
Flow cytometric analysis was performed to detect the effect of
miR-125b on the cell cycle in EC109 and EC9706 cells. The
results revealed that upregulation of miR-125b significantly
increased the G1 phase of the cell cycle, while this phase was
significantly decreased when the EC109 and EC9706 cells
were transfected with miR-125b inhibitors compared with
the control. Collectively, it was observed that miR-125b could
arrest the cell cycle in the G1 phase in ESCC (Fig. 3).

miR-125b promotes apoptosis in ESCC cells. To determine
whether the decrease in cell proliferation post-transfection
with miR-125b mimic transfection was the result of apoptosis
in EC109 and EC9706 cells, flow cytometric analysis was
conducted to detect the apoptotic cells. For EC109 cells, the
the proportion of apoptotic cells (Q2 + Q3) in the control
group was 8.88+2.95%, while the proportion of apoptotic cells
(Q2 +Q3) was 51.50+9.47% in the miR-125b mimic group. This
revealed that the number of apoptotic cells markedly increased
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Figure 5. miR-125b suppresses EC109 cell growth in vivo. (A) EC109 cells (1x10°mouse) transfected with miR-125b mimics or NC were subcutaneously
injected into the left forelimb of nude mice. (B) The tumor volumes were measured on the indicated days. (C) Excised tumor weight from the three separate
groups was recorded. (D) H&E staining, TUNEL and immunohistochemistry of Ki-67 from the tumor sections were assessed. "P<0.05 vs. the control.

NC, negative control. H&E, hematoxylin and eosin.

after the EC109 cells were transfected with miR-125b mimics.
Similarly, the EC9706 cells after transfection with miR-125b
mimics exhibited increased cell apoptosis compared with the
control, while inhibition of miR-125b significantly decreased
cell apoptosis (Fig. 4A).

Furthermore, the expression of apoptosis-related proteins,
including Bax, Bcl-2, caspase-3 and p27, was analyzed. Of
these proteins, 3 of the pro-apoptotic proteins, namely Bax,
caspase-3 and p27, were observed to be upregulated in the
EC109 and EC9706 cells transfected with miR-125b mimics
in comparison with the cells of the control group. However, the

anti-apoptotic protein Bcl-2 was significantly downregulated
in cells transfected with miR-125b mimics. Additionally, the
opposite results were obtained when the cells were transfected
with miR-125b inhibitors. Thus, the levels of pro-apoptotic
proteins were downregulated, while that of an anti-apoptotic
protein was upregulated (Fig. 4B).

miR-125b inhibits tumor growth in vivo. We verified the role
of miR-125b in ESCC using miR-125b mimics and miR-125b
inhibitors, in vitro. The results revealed that overexpression
of miR-125b inhibited cell proliferation and induced cell
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apoptosis. Conversely, downregulation of miR-125b promoted
cell proliferation and suppressed cell apoptosis. Thus, we next
studied the inhibitory role of miR-125b in ESCC in vivo.

To investigate the potential effect of miR-125b on tumor
growth in vivo, EC109 cells were transfected with miR-125b
mimics or NC and injected into nude mice. In this experiment,
one mouse reached a humane endpoint, and the percentage of
the total number of animals used in the study was 4.17%. After
the end of the experiment, the maximum tumor burden in mice
was 9.84% (the tumor weight was 3.12 g and the animal body
weight was 31.7 g), the longest diameter exhibited by a single
subcutaneous tumor was 1.90 cm, and none of the animals
presented >1 tumor.

Compared with the control, miR-125b mimics markedly
inhibited tumor growth. Furthermore, compared to the control
group, the tumor weight of the miR-125b mimic group was
remarkably lesser than the NC group. Additionally, compared
to the control group, a lower expression of Ki-67 and a higher
percentage of apoptotic cells were observed in the miR-125b
mimic group using immunohistochemical staining (Fig. 5).

BMF is a direct target gene of miR-125b. TargetScan was
employed to search for the potential target genes of miR-125b.

It identified BMF as a candidate target gene (Fig. 6A). The
Dual-Luciferase reporter assay was performed to confirm
this hypothesis (Fig. 6B). Furthermore, we examined whether
the expression of BMF was affected by miR-125b in ESCC
cells. In our study, we observed that the level of BMF was
significantly reduced in the EC109 and EC9706 cells trans-
fected with miR-125b mimics (Fig. 6C). In the in vivo tumor
growth experiment, immunohistochemical analysis of the
tumor sections revealed decreased expression of BMF in the
miR-125b mimic group (Fig. 6D).

Silencing of BMF suppresses cell proliferation and induces
apoptosis in ESCC. To clarify whether BMF was involved in
regulating ESCC cell proliferation and apoptosis, we knocked
down its expression by transfecting the EC109 and EC9706
cells with si-BMF. qRT-PCR and western blotting were
performed to assess the transfection efficiency. Compared to
the control, the expression of BMF was markedly downregu-
lated in the EC109 and EC9706 cells transfected with si-BMF
(Fig. 7A and B).

Cell proliferation was evaluated using the CCK-8 assay.
EC109 and EC9706 cells transfected with si-BMF exhibited



68

Z1s EC109
-
b
£ 0] /L T
]
E
=
Sos
£ *
Zooll ; [ 1
" Contr  NC  si-BMF
B
EC109

BMF ‘_ — -——‘

GAPDH ‘—_ -‘

FAN et al: REGULATION OF miR-125b EXPRESSION BY BMF

£1s EC9706

(-]

=

E0 —_

8

£

=

305

z *

2 00l .
" Control NC si-BMF

EC9706

BMF|— _-—‘

GAPDH |'— _—‘

Control NC  si-BMF Control NC  si-BMF
18 EC109 EC9706
1.8
e
3 £15
2 g
Z £ 12
& £
= =
] % 0.9
|- s
2 pr 0.6
= w
“ 03
0.0 0.0
24 48 72 24 48 72
Time (h) Time (h)
Control NC si-BMF
17 | 184 80 EC109
&
B . ?; 60 *
S
=
EC109 | § ] E 0l E w g 40
2
“ " ' 3 20
i 0
258 £ e 10 o meoomnooe Control NC si-BMF
198 l 1 153 80 EC9706 * (mle]
g =S
m 112 115 'g 60 mG?
k-
¥ H ¥
y g™ g7 3 ™ = 40
EC9706 | < v 2
£
» ¥ - 3 20
]
o o o4 0
L o4 o™ g ™ Control NC si-BMF
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slower growth than the control cells (Fig. 7C). Moreover,
compared to the control, the si-BMF group exhibited an
increase in the G1 phase of the cell cycle in EC109. Similar
results were obtained for the EC9706 cells (Fig. 7D). BMF
silencing notably promoted cell apoptosis in EC109 and
EC9706 cells. For EC109 cells, the proportion of apoptotic
cells (Q2 + Q3) was 8.09+1.96% in the control group, while
the proportion of apoptotic cells (Q2 + Q3) was 30.30+5.61%

in the si-BMF group thus, revealing a significant increase in
apoptotic cells. Similar results were obtained for the EC9706
cells (Fig. 8A). Western blot analysis indicated that BMF
silencing markedly increased the expression of Bax, caspase-3
and p27, and decreased that of Bcl-2 in ESCC cells (Fig. 8B).
Collectively, these results revealed that BMF participated in
the miR-125b-mediated regulation of ESCC cell proliferation,
the cell cycle and apoptosis.
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The expression level of miR-125b is negatively correlated
with that of BMF in ESCC. The relationship between BMF
and miR-125b was further confirmed. We assessed the expres-
sion of BMF in tissues of ESCC patients and ESCC cell lines.
The results indicated that BMF was increasingly upregulated
in tumor tissues than in the adjacent non-cancerous tissues
(Fig. 9A and C). We further observed that the levels of BMF
in EC109 and EC9706 were in accordance with the tissues
(Fig. 9B and D). In addition, we also explored the relationship
between BMF and miR-125b. The result revealed a negative
correlation between miR-125b and BMF levels (Fig. 9E).

Discussion

Accumulating evidence has revealed that miRNAs are closely
associated with the initiation and progression of ESCC by acti-
vating or suppressing multiple malignant processes (22,23).
However, the mechanisms underlying ESCC pathogenesis
have not been fully elucidated. In the present study, miR-125b
expression was observed to be considerably low in ESCC
tissues and cells. Furthermore, low miR-125b expression in
tumors was significantly correlated with lymphatic metastasis
in patients, thus revealing that miR-125b may be a useful
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prognostic biomarker. It was also observed that the level of
miR-125b was closely associated with ESCC tumorigen-
esis. We demonstrated that the overexpression of miR-125b
suppressed cell proliferation, and induced cell cycle arrest, and
promoted apoptosis in ESCC lines EC109 and EC9706, which
have been widely used in research of esophageal squamous
cell cancer (24,25). Additionally, overexpression of miR-125b
markedly inhibited tumor cell growth in vivo. Furthermore, we
observed that miR-125b directly targeted BMF in ESCC cells.
Notably, by decreasing the level of BMF similar outcomes as
with the overexpression of miR-125b were obtained.
Aberrant expression of miRNAs has been revealed in
several types of cancer (26,27). Therefore, a better under-
standing of the mechanisms underlying miRNA-mediated
regulation networks is vital for developing diagnostic and
therapeutic strategies (28,29). Herein, miR-125b expression

was observed to be markedly decreased in ESCC. Previous
studies have reported the functions of miR-125b in other
types of cancers, including gallbladder and colorectal cancer,
and melanoma (30-32). miR-125b had the ability to regulate
cell proliferation, differentiation and invasion (33,34), and
potentially act as an tumor suppressor in some cancer types,
suppressing tumorigenesis and development (35,36). We found
that miR-125b was significantly reduced in thyroid cancer and
oral squamous cell carcinoma (37,38), indicating that it may
act as a tumor suppressor. miR-125b was found to be markedly
upregulated in the prostate, and it inhibited cancer cell prolif-
eration by suppressing the expression of BAK1. However, the
molecular mechanism of miR-125b in ESCC pathogenesis
remains largely unknown.

In the present study, BMF was validated as a direct target
of miR-125b. It was observed to be frequently overexpressed
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in a variety of tumors (39). As an oncogene, BMF participates
in the pathogenesis of several tumors. In human E-cadherin-
negative breast cancer, BMF promoted tumor growth and
metastasis, and was activated by the transcription factor
FOXO3 (40). In colon cancer, BMF promoted cell proliferation
and inhibited apoptosis, and was activated by the transcrip-
tion factor Eomes (39). Consequently, BMF is a member of
the pro-apoptotic Bcl-2 family, which is mainly associated
with cell proliferation and apoptosis. In the present study, the
results revealed that silencing BMF could markedly inhibit cell
growth and promote cell apoptosis in EC109 and EC9706 cells.

In summary, the results indicated that knockdown of
miR-125b expression may prevent ESCC tumor initiation and
progression by controlling BMF levels. This may be used as
a potential therapeutic strategy to inhibit ESCC progression.
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