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MicroRNA-148b inhibits proliferation and the
epithelial-mesenchymal transition and increases radiosensitivity
in non-small cell lung carcinomas by regulating ROCK1
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Abstract. Non-small cell lung cancer (NSCLC) accounts for
~80% of all types of lung cancer, which has the highest morbidity
and mortality of all types of cancer worldwide. It is important
to identify novel biomarkers and the molecular mechanism of
NSCLC to improve current treatments of NSCLC. The present
study aimed to investigate the effect of miR-148b expression
on the proliferation, epithelial-mesenchymal transition (EMT)
and radiosensitivity of NSCLC cells. It was demonstrated that
miR-148b expression was significantly decreased in NSCLC
tissues and cell lines. A549 cells were then transfected with a
miR-148b mimic and a miR-148b inhibitor. Transfection with
the miR-148b mimic decreased proliferation whereas trans-
fection with the miR-148b inhibitor increased the proliferation
of A549 cells. Additionally, the miR-148b mimic increased
E-cadherin expression and decreased N-cadherin and vimentin
expression. By contrast, transfection with the miR-148b inhib-
itor decreased E-cadherin expression and increased N-cadherin
and vimentin expression. Irradiation-induced cell death was
significantly promoted by the miR-148b mimic but inhibited
by the miR-148b inhibitor. The miR-148b mimic significantly
decreased the expression of Rho-associated protein kinase 1
(ROCKI1) and it was demonstrated that overexpression of
ROCKI1 significantly inhibited the effects of miR-148b on
cell proliferation, the EMT and irradiation-induced cell death.
Therefore, the current study revealed that miR-148b inhibited
NSCLC cell proliferation and the EMT, and increased the
radiosensitivity of NSCLC cells by inhibiting ROCK1 expres-
sion. Therefore, miR-148b/ROCKI1 signaling may be a novel
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therapeutic target to inhibit the growth of NSCLC cells and
enhance the effects of radiotherapy to treat patients with
NSCLC.

Introduction

Lung cancer is one of the most common causes of cancer-asso-
ciated mortality worldwide (1). Non-small cell lung cancer
(NSCLC) accounts for ~80% of all lung cancer cases (2).
In 2014, there were 160,000 mortalities resulting from lung
cancer, accounting for 20% of all cancer-associated mortali-
ties in the United States (3). Out of all lung cancer-associated
mortalities, ~80% occurred in patients with NSCLC (3-5)
and the main types of NSCLC include adenocarcinoma and
squamous cell carcinoma (6). Recently, the therapeutic strate-
gies available to treat NSCLC have advanced greatly; however,
patients with advanced NSCLC have a poor prognosis and
the 5-year survival rate of patients with NSCLC is still only
<5% (7.8). By contrast, the 5-year survival rate for early-stage
NSCLC following curative resection is 30-60% (9). Therefore,
it is important to identify novel biomarkers and determine the
molecular mechanisms of NSCLC to improve the early diag-
nosis and treatment of patients with NSCLC, thus improving
their prognosis (10).

microRNAs (miRNAs or miRs) are a class of small,
regulatory, non-coding RNAs that are 20-24 nucleotides long.
They are involved in various biological events, including cell
growth, differentiation, apoptosis and migration, as well as
pathological processes, including the development of tumors,
and metabolic and neurodegenerative illnesses (11-14). It is
estimated that one-third of all mammalian genes are directly
or indirectly regulated by miRNAs. These directly bind to
the 3'-untranslated region of target mRNA, causing mRNA
destabilization and degradation, and consequently altering
the expression of target proteins (14,15). miRNA deregula-
tion serves an important role in the pathogenesis of different
tumors (16,17). Furthermore, it has been hypothesized that
miRNA levels change prior to the phenotypic changes that
occur during cancer progression (18). The detection and
quantification of miRNAs is easily performed using stan-
dard diagnostic biological material, including formalin-fixed
paraffin-embedded samples, blood, serum and sputum (19).
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It is important to identify novel miRNAs and determine
their roles in tumor development to elucidate the mecha-
nism of cancer progression and aid in the development of
novel methods to diagnose and treat cancer (20). It has been
demonstrated that a variety of miRNAs are deregulated during
NSCLC progression (21,22). It has been demonstrated that
miR-148b levels are reduced in plasma samples taken from
patients with NSCLC (23). Furthermore, it has been proposed
that miR-148b may be a novel biomarker in NSCLC (9,24).
However, the molecular mechanism underlying the role of
miR-148b in NSCLC remains unclear.

The present study aimed to investigate the effect of
miR-148b on cell proliferation, the epithelial-mesenchymal
transition (EMT) and radiosensitivity in NSCLC cells. It was
revealed that miR-148b expression was reduced in NSCLC
tissues and cell lines, inhibited NSCLC cell proliferation and
the EMT and increased radiosensitivity in NSCLC cells by
regulating the expression Rho-associated protein kinase 1
(ROCKI).

Materials and methods

Clinical specimens. A total of 16 cases (mean age, 53; 9 males
and 7 females) of NSCLC were retrieved from the Departments
of Oncology 2 Division and Respiratory Medicine, Foshan
Nanhai District People's Hospital (Foshan, China) between
January and March 2016. Patients did not receive any chemo-
or radiotherapy prior to surgery to resect clinical specimens.
Tumor tissues and adjacent non-tumor tissues were resected
from patients. The present study was approved by the Ethical
Review Committee of People's Hospital of Nanhai District
Guangdong Province (Foshan, China) and complied with the
Declaration of Helsinki. Informed consent was obtained from
all patients.

Cell culture. The human bronchial cell line (HBEI) and
NSCLC cell lines, including H1299, H1650, H460 and A549,
were obtained from the American Type Culture Collection
(Manassas, VA, USA). Cells were cultured in RPMI-1640
medium (Gibco; Thermo Fisher Scientific, Inc., Waltham,
MA, USA) supplemented with 10% fetal bovine serum (FBS)
(Gibco; Thermo Fisher Scientific, Inc.), 100 pg/ml strepto-
mycin and 100 U/ml penicillin in an incubator with 5% CO,
at 37°C. The culture medium was replenished every 2-3 days
and the cells were passaged at 1:6 every 4 days following tryp-
sinization with 0.05% trypsin-EDTA. Cells were cultured with
plasmids for 3 days.

Cell transfection. The miR-148b mimic (5'-UACUAGACA
UCGCAUACACUA-3";, 5'-GCAUAUACUAUGUCAUGA
CUU-3"), NC-mimic (5'-UUCUCCGAACGUGUCACG
UTT-3"; 5~ACGUGACACGUUCGGAGAATT-3"); miR-148b
inhibitor (5'-ACAAAGUUCUGUGAUGCACUGA-3") and
anti-NC (5'-CAGUACUUUUGUGUAGUACAA-3") were
synthesized commercially using pPCMV-miR by Guangzhou
RiboBio Co., Ltd., Guangzhou, China). The ROCK1 sequence
was cloned into the pCMV vector. The expression vector
pCMYV (Invitrogen; Thermo Fisher Scientific, Inc.) was used to
construct the ROCK1 expression vector. The genomic sequence
of ROCK1 (NC_000018.10) was cloned from 293 cell cDNA

LUO and LIANG: miR-148b-REGULATES ROCK1 TO INHIBIT NSCLC

and the PCR products were digested by EcoRI and BamHI.
PCR amplication was performed using a High Yield PCR
EcoDry™ Premix (Takara Biotechnology Co., Ltd., Dalian,
China). Thermocycling conditions were as follows: Initial dena-
turation at 95°C for 10 min followed by 40 cycles at 95°C for
1 min, annealing at 53°C for 1 min, extension at 72°C for 1 min
and final extension at 72°C for 5 min. The primer sequences for
ROCKI1 were as follows: Forward 5“"TGGATCCATGATGGC
TCTGGGCGCAGCGGGAG-3' and reverse, 5'-CGAATT
CTTAGTGTCTCTGACAAGTGTGAAGCCTAGAAG-3".
The amplified product was then subcloned into the pCMV
vector. A549 cells were transfected with plasmids. Transient
transfection of 100 nM miR-148b mimic, 100 nM NC-mimic,
100 nM miR-148b inhibitor, 100 nM anti-NC, and 100 nM
pCMV-ROCKI1 was performed using Lipofectamine 2000
(Invitrogen; Thermo Fisher Scientific, Inc., Waltham, MA,
USA) following the manufacturer's protocols. A total of 6 h
following transfection, the cell growth medium was removed
and cells were incubated in RPMI-1640 medium (Gibco;
Thermo Fisher Scientific, Inc.) containing 5% FBS for another
24-72 h. A total of 48 h following transfection, RT-qPCR
was performed to measure the level of miR-148b, 24-72 h
following transfection, cell proliferation was determined and
72 h following transfection, the expression of EMT markers,
apoptosis and radiosensitivity were evaluated.

Cell proliferation. Cell proliferation was determined using
the Cell Counting Kit-8 assay kit (Beyotime Institute of
Biotechnology, Haimen, China) following the manufacturer's
protocols. A total of 4x10* cells were seeded in the plates
and transfected with miR-148b mimic, NC-mimic, miR-148b
inhibitor, anti-NC, with or without pPCM V-ROCK1 for 24-72 h.
Absorbance at 450 nm was measured using a microplate reader
(Bio-Rad Laboratories, Inc., Hercules, CA, USA).

RNA isolation and reverse transcription-quantitative poly-
merase chain reaction (RT-gPCR). Total RNA was extracted
from cells of all transfection groups using the PARIS™
kit (Applied Biosystems; Thermo Fisher Scientific, Inc.)
according to the manufacturer's protocol. cDNA templates
were synthesized by MultiScribe Reverse Transcriptase (42°C
for 15 min, 75°C for 3 min; Applied Biosystems; Thermo
Fisher Scientific, Inc.) and qPCR was conducted using the
Maxima SYBR Green/ROX qPCR Master Mix Assays
(Fermentas; Thermo Fisher Scientific, Inc.) in an Applied
Biosystems 7500 detection system (Applied Biosystems;
Thermo Fisher Scientific, Inc.). gPCR was performed as
follows: Initial denaturation at 95°C for 10 min followed by
40 cycles at 95°C for 1 min, annealing at 53°C for 1 min,
extension at 72°C for 1 min and final extension at 72°C for
5 min. U6 and B-actin were used as loading controls. Relative
expression levels were normalized to the expression of [3-actin
mRNA using the 27244 method (25). Primer sequences used
in the current study were as follows: E-cadherin, forward,
5'-CTGCTGCAGGTCTCCTCTTG-3' and reverse, 5'-TGT
CGACCGGTGCAATCTTC-3"; Vimentin, forward, 5'-AAG
GCGAGGAGAGCAGGATT-3' and reverse 5'-GGTCATCGT
GATGCTGAGAAG-3"; N-cadherin, forward, 5'-ACAGTG
GCCACCTACAAAGG-3' and reverse, 5-TGATCCCTC
AGGAACTGTCC-3"; ROCKI1, forward, 5'-ATGAGTTTA



EXPERIMENTAL AND THERAPEUTIC MEDICINE 15: 3609-3616, 2018

>

c
S 8 #
o
a

£ .2 6 ¢
x m
o

17 L ]
gE | T :
© O 2- = n L
2 o
T LT
@ 0 T T
o Non-tumor Tumor

3611

c

S 15 #

»

7]

g

o0

g X 1.0+

a

z o4 T T T

E Eos 1
o ©

2

®

o 0.0~ T T T T
14 HBE H1299 H1650 H460 A549

Figure 1. Relative miR-148b expression in NSCLC tissues and cell lines. (A) The expression of miR-148b in NSCLC tumor tissues and adjacent normal lung
tissues. (B) The expression of miR-148b in the normal HBE and NSCLC cell lines (H460, H1299, H1650 and A549). “P<0.05. HBE, human bronchial epithelial;

NSCLC, non-small cell lung cancer; miR-148b, microRNA-148b.

TTCCTACACTCTACCACTTTC-3' and reverse, 5-TAACAT
GGCATCTTCGACACTCTAG-3"; -actin, forward, 5'-CCT
GGGCATGGAGTCCTGTG-3' and reverse, 5S-TCTTCATTG
TGCTGGGTGCC-3'; miR-148b, forward, 5-TCAGTGCAT
CACAGAACTTTGTAA-3' and reverse, 5'-GCTGTCAAC
GATACGCTACGT-3" and U6, forward, 5'-CGCTTCGGC
AGCACATATAC-3' and reverse, 5S-TTCACGAATTTGCGT
GTCAT-3" Individual experiments were performed in tripli-
cate and results were presented as a proportion of the control.

Western blot analysis. Cells were lysed using radioim-
munoprecipitation assay lysis buffer (Thermo Fisher
Scientific, Inc.) supplemented with protease inhibitor cock-
tails (Sigma-Aldrich; Merck KGaA, Darmstadt, Germany).
Following protein extraction, protein concentration was
determined using a bicinchoninic acid assay (Thermo
Fisher Scientific, Inc.). Total protein samples (2 ug/lane)
were separated by 10% SDS-PAGE and transferred onto
PVDF membranes (EMD Millipore, Billerica, MA,
USA). Membranes were blocked with 8% skimmed milk
in Tris-buffered saline Tween-20 (TBST) buffer at 37°C
for 1 h and subsequently incubated overnight at 4°C with
primary antibodies (f3-actin; cat no. 4970, 1:1,000; ROCKI1,
cat no. 4035, 1:1,000; both Cell Signaling Technology, Inc.
Danvers, MA, USA). Following four washes (10 min/wash)
in TBST, membranes were incubated with a horseradish
peroxidase-conjugated secondary antibody (1:1,000; cat
no. 31460; Thermo Fisher Scientific, Inc.) at 37°C for 30 min.
Bands were visualized with an enhanced chemiluminescence
kit (cat no. 32106; Thermo Fisher Scientific, Inc.) and images
were captured using ChemiDoc™ (Bio-Rad Laboratories,
Inc., Hercules, CA, USA) and analysed using the Quantity
One 4.6 (Bio-Rad Laboratories, Inc.).

Radiosensitivity. Cells were exposed to 0, 2, 4, 6, 8 and 10 Gy
irradiation using the Primus K linear accelerator (Siemens
AG, Munich, Germany) and a clonogenic assay was then
conducted. Following 12 days incubation, the colonies formed
were fixed with 100% methanol at room temperature for
5 min and stained with 1% crystal violet at room temperature
for 2 h. Colonies of >50 cells were scored as survivors. The
cells were then harvested and assessed using a multifunctional
microplate reader at 546 nm. The clonogenic fractions of

irradiated cells were normalized to the plating efficiencies of
the non-irradiated controls.

Apoptosis. Following treatment, cells were fixed with 10%
paraformaldehyde for 10 min at room temperature and
apoptosis was measured using a terminal deoxynucleotidyl
transferase-mediated dUTP nick-end labeling assay kit (Roche
Diagnostics, Basel, Switzerland) following the manufacturer's
protocol. Detection and analysis of apoptosis were performed
using a FACScalibur Flow Cytometer (BD Biosciences,
Franklin Lakes, NJ, USA). Antifade Mounting Medium
(Beyotime Institute of Biotechnology) was used and six
random fields of view was observed. Triplicate individual
experiments were performed and results were provided as a
proportion of the control.

Statistical analysis. All data are presented as the
mean + standard error of the mean and data analysis was
performed using SPSS 16.0 software (SPSS, Inc., Chicago,
IL, USA). The significance among =2 groups was analyzed
using one-way analysis of variance followed by a Tukey test.
Differences between two groups were analyzed using Student's
t-test. P<0.05 was considered to indicate a statistically signifi-
cant difference.

Results

miR-148b levels are decreased in NSCLC tissues and cell lines.
The expression of miR-148b in NSCLC tissues and cell lines
was examined. It was demonstrated that miR-148b expression
was significantly decreased in NSCLC tissues compared with
corresponding adjacent normal lung tissues (P<0.05; Fig. 1A).
In addition, miR-148b expression was significantly decreased
in all NSCLC cell lines compared with the HBE cell line (all
P<0.05; Fig. 1B). The results indicate that miR-148b expres-
sion is increased in NSCLC tissue.

miR-148b inhibits the proliferation of A549 cells. To deter-
mine the role of miR-148b in NSCLC, the effect of deregulated
expression of miR-148b on cell proliferation in A549 cells was
evaluated, as A549 cells are one of the most common cell
models used for the study of tumor biology in NSCLC (26).
A549 cells were transfected with a miR-148b mimic or
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Figure 2. Effect of miR-148b on the proliferation of A549 cells. (A and B) A549 cells were transfected with miR-148b mimic. (A) Relative expression of
miR-148b and (B) proliferation of A549 cells detected by the CCK-8 assay. (C and D) A549 cells were transfected with miR-148b inhibitor. (C) Relative expres-
sion of miR-148b and (D) proliferation of A549 cells detected by the CCK-8 assay. “P<0.05 vs. control. CCK-8, Cell Counting Kit-8; miR-148b, microRNA 148b.
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Figure 3. Effect of miR-148b on epithelial-mesenchymal transition markers in A549 cells. (A-C) A549 cells were transfected with the miR-148b mimic.
The relative mRNA expression of (A) E-cadherin, (B) N-cadherin and (C) vimentin was determined. (D-F) A549 cells were transfected with the miR-148b
inhibitor. Relative mRNA expression of (D) E-cadherin, (E) N-cadherin and (F) vimentin was identified. “P<0.05 vs. control. miR-148b, microRNA 148b.

inhibitor. The results demonstrated that transfection of the
miR-148b mimic significantly increased miR-148b expres-
sion (P<0.05; Fig. 2A). Furthermore, following transfection
with miR-148b mimic, the proliferation of A549 cells was
significantly inhibited (P<0.05; Fig. 2B). By contrast, transfec-
tion of miR-148b inhibitor significantly decreased miR-148b
expression (P<0.05; Fig. 2C) and significantly increased the

proliferation of A549 cells (P<0.05; Fig. 2D). These results
demonstrate that miR-148b increases the proliferation of
NSCLC cells.

miR-148b inhibits the EMT in A549 cells. The effect of
miR-148b on the expression EMT biomarkers in A549 cells
was evaluated. The mRNA expression of E-cadherin was
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Figure 4. Effect of miR-148b expression on radiosensitivity in A549 cells. A549 cells were transfected with miR-148b mimic or miR-148b inhibitor and then
subjected to 0, 2,4, 6,8 or 10 Gy of 60 Co-v ionizing radiation. (A and B) A total of 1x10° cells/well were seeded in 6-well plates and cultured for 10-14 weeks,
and cells were stained with crystal violet (0.5 in 20% ethanol). Subsequently, cells were harvested and absorbance was determined using a multifunctional
microplate reader at 546 nm. Relative cell survival number was then determined. (C) Cellular apoptosis was determined by terminal deoxynucleotidyl trans-
ferase dUTP nick-end labeling staining and analyzed by flow cytometry. “P<0.05 vs. control. miR-148b, microRNA 148-b.

significantly increased (P<0.05; Fig. 3A) whereas the mRNA
expression of N-cadherin (Fig. 3B) and vimentin (Fig. 3C)
were significantly decreased (P<0.05) following transfec-
tion with miR-148b mimic. By contrast, transfection with
the miR-148b inhibitor significantly decreased the mRNA
expression of E-cadherin (P<0.05; Fig. 3D) and significantly
increased the mRNA expression of N-cadherin (P<0.05;
Fig. 3E) and vimentin (P<0.05; Fig. 3F). These results demon-
strate that miR-148b inhibits the EMT and the invasiveness
of A549 cells.

miR-148b enhances radiosensitivity and promotes apoptosis
in A549 cells. The effect of the deregulated expression of
miR-148b on irradiation-induced cell death was deter-
mined. Transfection with the miR-148b mimic significantly
promoted irradiation-induced cell death (P<0.05; Fig. 4A).
By contrast, irradiation-induced cell death was significantly
inhibited following transfection with the miR-148b inhibitor
(P<0.05; Fig. 4B). Furthermore, irradiation of A549 cells
transfected with the miR-148b mimic significantly increased

the percentage of apoptotic cells, compared with negative
controls (Fig. 4C). The miR-148b mimic promoted irradia-
tion-induced apoptosis, indicating that miR-148b expression
enhances radiosensitivity.

Downregulation of ROCKI is involved in the
miR-148b-induced inhibition of cell proliferation and
EMT, and the increase in radiosensitivity in A549 cells. To
determine the mechanism by which miR-148b decreases
the proliferation of NSCLC cells, inhibits the EMT and
increases radiosensitivity, the expression of ROCK1 was
determined following transfection with miR-148b mimic.
The expression of ROCK1 mRNA and protein was signifi-
cantly decreased following transfection with miR-148b
mimic (P<0.05; Fig. 5SA and B). To test whether the down-
regulation of ROCKI is involved in the negative role of
miR-148b in NSCLC, A549 cells were co-transfected with
miR-148b and pCMV-ROCKI1. The results demonstrate
that overexpression of ROCKI significantly reversed the
miR-148b-induced decrease in cell proliferation (P<0.05;
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Figure 5. Role of ROCK1 in the miR-148b on the proliferation, epithelial-mesenchymal transition and radiosensitivity of A549 cells. (A and B) A549 cells were
transfected with miR-148b mimic. Relative (A) mRNA and (B) protein expression of ROCKI. (C-H) A549 cells were co-transfected with miR-148b mimic and
plasmid-expressing ROCKI1. (C) Cell proliferation detected by Cell Counting Kit-8 assay. The relative mRNA expression of (D) E-cadherin, (E) vimentin and
(F) N-cadherin were measured. (G and H) Cells were treated with 0,2, 4, 6, 8 or 10 Gy 60 Co-y ionizing radiation. (G) Radiosensitivity was evaluated by crystal
violet staining and flow cytometry. “P<0.05 vs. control; “/P<0.05 vs. miR-148b mimic. (H) Cellular apoptosis was determined by terminal deoxynucleotidyl
transferase dUTP nick-end labeling staining and analyzed by flow cytometry. ROCK1, Rho-associated protein kinase 1; miR-148b, microRNA-148b.

Fig. 5C). Furthermore, overexpression of ROCKI1 per se
significantly reduced cell proliferation compared with the
control (P<0.05; Fig. 5C). The miR-148b-induced increase in
E-cadherin expression (Fig. 5D) and decreases in vimentin
(Fig. 5E), and N-cadherin (Fig. 5F) expression were signifi-
cantly inhibited following overexpression of ROCKI (all
P<0.05). Additionally, overexpression of ROCKI1 signifi-
cantly decreased the expression of E-cadherin and increased

the expression of vimentin and N-cadherin, compared with
the control (P<0.05). Overexpression of ROCKI1 inhibited
the irradiation-induced decrease in A549 cell survival
(P<0.05) and significantly reversed the miR-148b-induced
decrease in cell survival following irradiation (P<0.05;
Fig. 5G). ROCKI1 overexpression significantly reversed the
increase in apoptosis that occurred following transfection
with miR-148b mimic (P<0.05; Fig. SH) and significantly
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reversed the miR-148b-induced increase in apoptosis that
occurred following irradiation (P<0.05; Fig. SH). These data
demonstrate that the downregulation of ROCKI is involved
in the miR-148b-induced inhibition of cell proliferation and
the EMT, and increases the radiosensitivity of A549 cells.

Discussion

The present study investigated the role of miR-148b in the
proliferation of NSCLC cells, the EMT and radiosensitivity in
order to elucidate its potential molecular mechanisms of action.
It has been previously reported that miR-148b serves a role
in regulating several types of tumors (27-29). Furthermore, it
has been demonstrated that miR-148b expression is reduced in
the plasma samples of patients with NSCLC (23). In addition,
miR-148b is a potential prognostic biomarker and predictor of
the response to radiotherapy in patients with NSCLC (9,24,29).
However, the mechanism by which miR-148b regulates the
proliferation and radiosensitivity of NSCLC cells remains
unclear.

The present study demonstrated that miR-148b expres-
sion is reduced in NSCLC tumor tissue and cell lines.
Furthermore, the overexpression of miR-148b decreased
the proliferation of A549 cells, whereas downregulation
of miR-148b increased cell proliferation, confirming that
miR-148b decreases the proliferation of NSCLC cells.
Subsequently, the effect of miR-148b expression on the
EMT in NSCLC cells was determined. The EMT is a
process that is critical for inducing the metastatic progres-
sion of cancer by regulating the migration and invasion of
cells (30,31). During the EMT, epithelial cells lose their
characteristics and switch to a mesenchymal phenotype,
consequently exhibiting increased migratory and invasive
capabilities and promoting tumor progression (32,33). The
molecular mechanism of the EMT involves the alteration
of various crucial regulators, including the downregula-
tion of E-cadherin and upregulation of the mesenchymal
markers N-cadherin and vimentin (34). The present study
demonstrated that miR-148b overexpression inhibited the
EMT, as indicated by the upregulation of E-cadherin, and
downregulation of N-cadherin and vimentin expression
that occurred. Furthermore, downregulation of miR-148b
expression decreased E-cadherin expression but increased
N-cadherin and vimentin expression. The results indicate
that miR-148b inhibits the EMT in NSCLC cells.

The development of radioresistance in NSCLC cells
limits the effectiveness of radiotherapy to treat patients with
NSCLC (35). Therefore, the present study examined the effect
of miR-148b expression on irradiation-induced cell death. It was
confirmed that miR-148b overexpression increased the sensi-
tivity of NSCLC cells to irradiation. Furthermore, miR-148b
overexpression significantly increased irradiation-induced
apoptosis. Overall, the results indicated that miR-148b induces
radiosensitivity in NSCLC cells.

The present study aimed to identify the protein that
mediated the effect of miR-148b on NSCLC cells. The
results demonstrated that miR-148b overexpression markedly
decreased the expression of ROCK1. Furthermore, overexpres-
sion of ROCKI1 significantly inhibited the effects of miR-148b
on A549 cell proliferation, EMT and irradiation-induced cell
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apoptosis. ROCK1 is a Rho-GTPase effector that regulates
key aspects of the actin cytoskeleton and is essential for cell
cycle progression, senescence and tumorigenesis (36). ROCK1
is required for NSCLC anchorage-independent growth and
invasion (37). A previous study has revealed that miR-148a
suppresses the EMT by targeting ROCK1 in NSCLC cells (38).
Additionally, it has been demonstrated that miR-148b targets
ROCKI1 expression in breast cancer and hepatocellular
carcinoma cells (39). Based on these results and the results
of the present study, it was indicated that the downregulation
of ROCKI1 mediates the inhibitory effect of miR-148b on
NSCLC cells. Therefore, ROCK1 may be a target of miR-148b
in different types of cancer.

In conclusion, the results of the present study determined
that miR-148b inhibits the proliferation of NSCLC cells and
the EMT, and increases radiosensitivity by inhibiting ROCK1.
Furthermore, miR-148b/ROCK1 signaling was identified as a
novel therapeutic target for the inhibition of NSCLC and the
enhancement of radiotherapy to treat patients with NSCLC.
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