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MicroRNA-486-5p improves
nonsmall-cell lung cancer
chemotherapy sensitivity
and inhibits epithelial–
mesenchymal transition
by targeting twinfilin
actin binding protein 1

Xiaoyan Jin , Wenyang Pang, Qiang Zhang
and Haitao Huang

Abstract

Objective: To investigate the role of microRNA-486-5p (miR-486-5p) in nonsmall-cell lung

cancer (NSCLC) resistance to cisplatin.

Methods: This retrospective study examined tumours and normal lung tissues from patients

with NSCLC. The levels of miR-486-5p in NSCLC and normal tissues were determined using

reverse transcription–polymerase chain reaction. The binding site of miR-486-5p on twinfilin

actin binding protein 1 (TWF1) mRNA was predicted using TargetScan and investigated using a

luciferase reporter gene assay. Cytotoxicity assays were used to measure the sensitivity of A549

cells to cisplatin. Western blotting was used to measure the levels of specific proteins. The role of

miR-486-5p in the resistance of A549 to cisplatin was verified in vivo using a nude mouse tumor-

igenicity assay.

Results: MiR-486-5p levels were downregulated in NSCLC tissues compared with normal lung

tissues. Lower levels of miR-486-5p were associated with reduced overall survival of patients

with NSCLC. The cisplatin-resistant NSCLC cell line, A549/DDP, had lower miR-486-5p levels

compared with A549 cells. Luciferase reporter gene assays confirmed that miR-486-5p bound to

the 30 untranslated region of TWF1 mRNA. In vivo experiments demonstrated the inhibitory

effect of miR-486-5p on chemotherapy resistance.

Conclusion: MiR-486-5p appears to play an important role in improving chemotherapy sensi-

tivity to cisplatin.
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Introduction

Lung cancer, especially nonsmall-cell lung
cancer (NSCLC), which accounts for
nearly 85% of all lung cancer cases, is the
leading cause of cancer-related mortality in
China.1 With the development of compre-
hensive treatment including surgery,
chemoradiotherapy and target therapy, the
survival rate of patients with NSCLC has
been increased.2,3 Platinum-based chemo-
therapy is the most common treatment for
patients with NSCLC and cisplatin (DDP)
is one of the most common constituents
of platinum-based regimens.4 However,
the development of DDP resistance is a
major barrier to the successful treatment
of NSCLC.5 The biological mechanisms
underlying DDP resistance remain unclear
and DDP resistance always leads to cross-
resistance with other chemotherapy regi-
mens.6 Consequently, it is necessary to
explore these mechanisms in order to be
able to overcome chemoresistance.7

MicroRNAs (miRNAs) are a class of small
non-coding RNA of 18–24 nucleotides in
length that play a vital role in post-
transcriptional regulation by binding to com-
plementary sequences of target mRNA.8,9

Recent research has found a significant
role for miRNAs in the development of che-
moresistance in different types of cancer,
including glioblastoma, gastric cancer and
breast cancer.10–12 MiRNA-486-5p is often
downregulated in malignancies and it is con-
sidered to be a tumour-suppressor miRNA.13

The aims of the present study were: (i) to
measure the levels of miR-486-5p in

patients with NSCLC in order to determine
if it is a prognostic biomarker for NSCLC;
(ii) to investigate the levels of miR-486-5p
in a DDP-resistant NSCLC cell line
(A549/DDP cells) in order to determine if
miR-486-5p plays a role in DDP resistance;
and (iii) to determine if the effects of miR-
486-5p involved the twinfilin actin binding
protein 1 (TWF1) gene.

Patients and methods

Clinical specimens

This retrospective study used archival tissue
samples collected from patients with
NSCLC who underwent surgical resection
in the Department of Surgical Oncology,
Zhejiang Taizhou Municipal Hospital,
Taizhou, Zhejiang Province, China between
1 January 2014 and 31 December 2017.
When the tissues were excised from
patients, tumour tissues and normal lung
tissue far from the edge of the tumour,
were separated and then the samples were
snap-frozen in liquid nitrogen and trans-
ferred to –80�C for storage. Sample collect-
ing was approved by the Institutional
Review Board of Zhejiang Taizhou
Municipal Hospital (no. ZTMH1700168)
and patients who provided clinical speci-
mens signed informed consent forms.

Cell culture and transfection

Human A549 and cisplatin-resistant A549/
DDP cell lines were purchased from the
Cancer Institute of the Chinese Academy

3746 Journal of International Medical Research 47(8)



of Medical Science, Beijing, China. All cell
lines were cultured in RPMI1640 medium
(Hyclone Laboratories, Logan, UT, USA)
supplemented with 10% fetal bovine serum
(GIBCOVR Cell Culture, Carlsbad, CA,
USA) and 1% penicillin-streptomycin
(Hyclone Laboratories) and incubated in
an atmosphere of 5% CO2. A miR-486-5p
mimic (486-5p), miR-486-5p inhibitor
(486-5p-in) or their negative controls (486-
5p-NC, 486-5p-NCi) (all synthesized by
RiboBio, Guangzhou, China) were trans-
fected at a concentration of 50 nM using
LipofectamineVR 3000 Reagent (Thermo
Fisher Scientific, Rockford, IL, USA).
Rescue studies were undertaken in which
TWF1 cDNA (RiboBio) with a deficient
30 untranslated region (UTR) and miR-
486-5p were co-transfected in A549/DDP
cells to further verify the binding of miR-
486-5p on the 30 UTR of TWF1 mRNA.
Small interfering RNA (siRNA) for down-
regulating the TWF1 level and its negative
control were synthesized by RiboBio.
SiRNA transfection was performed accord-
ing to the manufacturer’s instructions.

RNA extraction and RT–PCR

Total RNA from cells or tissues was isolated
using TRIzolVR reagent (Invitrogen,
Carlsbad, CA, USA) according to the man-
ufacturer’s instructions. After measuring the
concentration, 1lg of total RNA was
reverse transcribed into cDNA in a total
reaction volume of 20ll using a
SureScriptTM First-Strand cDNA Synthesis
Kit (GeneCopoeia, Rockville, MD, USA).
The synthesized cDNA was quantified by
reverse transcription–polymerase chain reac-
tion (RT–PCR) using a SYBR Green Assay
kit (QIAGEN, Hilden, Germany) on an ABI
7500 real-time PCR detection system
(Applied Biosystems, Foster City, CA,
USA). The levels of miRNA and mRNA
were normalized by U6 and glyceraldehyde
3-phosphate dehydrogenase (GAPDH),

respectively. The relative amount of

miRNA to U6 RNA was calculated using

the equation 2-DCT where DCT¼ (CT
miRNA–

CT
U6RNA). All primers were designed and

synthesized by Sangon (Shanghai, China)

and the sequences were as follows: miR-

486-5p, forward 50-GAATTTGGAGTTTA

GTTATAGTTTTTATT-30 and reverse 50-
CCCAACACCACACACACCATACTA-30;
U6, forward 50-CTCGCTTCGGCAG

CACA-30 and reverse 50-AACGCTTCAC

GAATTTGCGT-30; TWF1, forward 50-C
CAGGAATCTGAAGGCTGACTA-30 and

reverse 50-CGGCATCCAAGCAAGTGA

AG-30; GAPDH, forward 50-GTATTGGG

CGCCTGGTCACC-30 and reverse 50-CGC

TCCTGGAAGATGGTGATGG-30. The

cycling programme involved preliminary

denaturation at 95�C for 3 min, followed by

40 cycles of denaturation at 95�C for 10 s,

annealing at 60�C for 15 s, and elongation

at 72�C for 30 s, followed by a final elonga-

tion step at 72�C for 5 min.

Cytotoxicity assay

Cell viability was measured using a cell-

counting kit-8 colorimetric assay (CCK-8;

Dojindo Laboratories, Kumamoto, Japan)

according to the manufacturer’s instruc-

tions. The transfected or wild-type cells

were seeded into 96-well plates (3000 cells/

well) and incubated at 37�C. After 24h, 10ll
of CCK-8 reagent was added per well and

the cells were maintained in the incubator

for 2 h. The optical density values were

detected at 450 nm using a Multiskan Sky

Microplate Spectrophotometer (Thermo

Fisher Scientific). IC50 values were deter-

mined using GraphPad Prism software ver-

sion 5.0 (GraphPad Software, San Diego,

CA, USA).

Luciferase reporter gene assay

TWF1 cDNAs (constructed by RiboBio)

with wide-type or deficient 30 UTR were
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co-transfected with two different concentra-
tions (100 nM and 200 nM) of the miR-486-
5p mimic into HEK293T cells using
LipofectamineVR 3000 Reagent (Thermo
Fisher Scientific). After 48-h incubation,
the cells were lysed and the luciferase signal
was measured using a Dual-LuciferaseVR

Reporter Assay System (Promega,
Madison, WI, USA).

Western blot analysis

Western blot analysis was used to measure
the levels of epithelial–mesenchymal transi-
tion (EMT) markers after transient trans-
fection of A549 cells with a miR-486-5p
mimic (486-5p) or a negative control
(486-5p-NC). The cells were harvested at
72 h after transfection. Total protein was
extracted from the cells using Cell Lysis
Buffer (Cell Signaling TechnologyVR ,
Danvers, MA, USA) with 1% phenylme-
thylsulphonyl fluoride. Proteins (20 lg)
were separated using sodium dodecyl sul-
phate–polyacrylamide gel electrophoresis
and then transferred onto polyvinylidene
fluoride (PVDF) membranes (Pall Biotech,
Westborough, MA, USA). After blocking
the membranes with 5% nonfat dried milk
for 1 h at room temperature, the PVDF
membranes were then sequentially incubat-
ed with primary antibodies to EMT
markers overnight at 4�C: rabbit antihu-
man E-cadherin, rabbit antihuman TWF1,
rabbit antihuman vimentin, rabbit antihu-
man ZEB1 and rabbit antihuman GAPDH
primary antibodies (Cell Signaling
TechnologyVR ; all primary antibodies were
diluted at 1:1000). Then, the membranes
were washed three times using Tris-
buffered saline Tween 20 (TBST, pH 7.5)
with 0.1% Tween 20. After incubation
with horseradish peroxidase-conjugated
antirabbit secondary antibody (Cell
Signaling TechnologyVR ; diluted at 1:5000)
for 1 h at room temperature, the mem-
branes were washed three times in TBST

(pH 7.5) with 0.1% Tween 20 and then

developed using an enhanced chemilumines-

cence assay (ECL Western Blotting

Detection System; Thermo Fisher Scientific).

Nude mouse tumorigenicity assay

The A549/DDP cells were collected and

injected (0.5 x 106 cells/mouse) subcutane-

ously into the backs of 4-week-old female

nude mice (weight, 18–20 g; Vital River,

Beijing, China). All mice were housed

under standard specific-pathogen-free con-

ditions with a 12-h light/12-h dark cycle. All

mice had free access to food and water.

After 3 weeks of tumour growth, the mice

were randomly separated into two groups

and were administrated 10mg/kg DDP via

a tail vein intravenous injection. At the

same time, one group of mice was injected

with miR-486-5p intratumorally every

2 days; and the other group of mice was

injected with miR-486-5p-NC intratumor-

ally every 2 days. After 2 weeks of

treatment, the tumours from the two

groups were removed and weighed. This

animal experiment was approved by the

Institutional Review Board of Zhejiang

Taizhou Municipal Hospital (no.

ZTMH1700168).

Immunohistochemistry

The tumour tissues were excised from mice,

fixed in 4% paraformaldehyde and then

embedded in paraffin for routine slide pro-

duction. The tissue sections (5 mm) were

deparaffinized and gradually rehydrated in

a descending series of alcohol dilutions.

The tissue sections were incubated in 3%

H2O2 for 15 min at room temperature and

then heated to 95�C in 10 mM sodium cit-

rate buffer (pH 9.0) for 20 min for antigen

retrieval. Then the slides were blocked with

10% goat serum (Abcam, Cambridge, UK)

at room temperature for 1 h and subse-

quently incubated with rabbit antihuman
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TWF1 primary antibody (Cell Signaling

TechnologyVR ; diluted at 1:200) at 4�C over-

night. The slides were washed in 0.01M

phosphate-buffered saline (PBS, pH 7.2–

7.4; Solarbio Life SciencesVR , Beijing,

China) three times. The slides were incubat-

ed with horseradish peroxidase-conjugated

antirabbit secondary antibody (Cell

Signaling TechnologyVR ; diluted at 1:500)

at room temperature for 1 h. The slides

were washed three times in 0.01 M PBS

(pH 7.2–7.4; Solarbio Life SciencesVR ). The

slides were then incubated with 0.05% dia-

minobenzidine regent (Jiyin TechnologyVR ,

Shanghai, China) to perform the chromo-

genic reaction. The slides were observed

and photographed using a light microscopy

(BX63 upright microscope; Olympus

Optical Company, Tokyo, Japan).

MiRNA target prediction tool

The online miRNA target prediction tool

TargetScan was used to predict the binding

sites of miR-486-5p on TWF1 mRNA

according to the instructions.14

Statistical analyses

All statistical analyses were performed

using the SPSSVR statistical package, version

17.0 (SPSS Inc., Chicago, IL, USA) for

WindowsVR . Data are presented as mean

�SD. Student’s t-test was used to analyse

the significant differences in all experiments

and the association between the levels of

miR-486-5p and clinical features of

patients with NSCLC. v2-test was used to

compare categorical data. The Kaplan–

Meier method and the log-rank test were

used to assess the correlation between

levels of miR-486-5p and overall survival

rate. The graphs were generated using

GraphPad Prism software version 5.0

(GraphPad Software, San Diego, CA,

USA). A P-value < 0.05 was considered sta-

tistically significant.

Results

This study used RT–PCR to measure the

levels of miR-486-5p in tumour samples

and paired adjacent normal lung tissues

from 46 patients with NSCLC who under-

went surgical resection. The results showed

the significant downregulation of miR-486-

5p in NSCLC tissues compared with

normal lung tissues (P< 0.01) (Figure 1a).

To determine the clinicopathological signif-

icance of aberrant levels of miR-486-5p in

NSCLC, the patients with NSCLC were

stratified into two groups according to the

median level of miR-486-5p of 0.087 in their

tumour tissues. The relationship between

the levels of miR-486-5p and several clini-

copathological characteristics, including

age, sex, tumour size, histology, lymph

node metastasis and Tumour-Node-

Metastasis (TNM) stage, was determined.

Low levels of miR-486-5p significantly cor-

related with a higher TNM stage

(P¼ 0.0078) and lymph node metastasis

(P¼ 0.003) (Table 1). Kaplan–Meier sur-

vival analysis showed that patients with

lower levels of miR-486-5p had a signifi-

cantly poorer prognosis compared with

patients with higher levels of miR-486-5p

(P¼ 0.006) (Figure 1b).
The levels of miR-486-5p in A549 and

A549/DDP cells were measured using RT–

PCR. A549/DDP cells had significantly

lower levels of miR-486-5p than A549

cells (P< 0.001) (Figure 2a). When A549/

DDP cells were transfected with a miR-

486-5p mimic (486-5p), miR-486-5p inhibi-

tor (486-5p-in) or their negative controls

(486-5p-NC, 486-5p-NCi), the results

showed that the IC50 of the A549/DDP

cells was significantly decreased after

transfection with the miR-486-5p mimic

compared with the negative control

486-5p-NC (P< 0.001) (Figure 2b). The

IC50 of the A549/DDP cells was significant-

ly increased after transfection with the
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Figure 1. Levels of microRNA-486-5p (miR-486-5p) in samples of nonsmall-cell lung cancer (NSCLC) and
paired normal lung tissue (NT). (a) Levels of miR-486-5p in 46 pairs of NSCLC tissues and matched NT.
Relative levels of miR-486-5p were measured using reverse transcription–polymerase chain reaction com-
pared with U6 and calculated using the equation 2-DCT where DCT¼ (CT

miRNA–CT
U6RNA). (b) Overall

survival rate of patients with NSCLC was analysed using the Kaplan–Meier method according to the levels of
miR-486-5p. *P< 0.01; Log-rank test was used in the Kaplan–Meier method.

Table 1. Relationship between the levels of microRNA-486-5p (miR-486-5p) and the clinical and demo-
graphic characteristics of patients with nonsmall-cell lung cancer (NSCLC).

Clinical

characteristics

Low miR-486-5p level

n¼ 23

High miR-486-5p level

n¼ 23

Statistical

significancea

Sex

Female 8 (17.39) 11 (23.91) NS

Male 15 (32.61) 12 (26.09)

Age, years

<69 9 (19.57) 12 (26.09) NS

�69 14 (34.43) 11 (23.91)

Tumour size, cm

<3 13 (28.26) 9 (19.57) NS

�3 10 (21.74) 14 (34.43)

NSCLC histology

Adenocarcinoma 9 (19.57) 11 (23.91) NS

Squamous cell carcinoma 14 (34.43) 12 (26.09)

Lymph node metastasis

Yes 16 (34.78) 5 (10.87) P¼ 0.003

No 7 (15.22) 18 (39.13)

TNM stage

T1þT2 6 (13.04) 15 (32.61) P¼ 0.0078

T3þT4 17 (36.96) 8 (17.39)

Data presented as n of patients (%).
av2-test; NS, no significant between-group difference (P� 0.05).

TNM, Tumour-Node-Metastasis.
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Figure 2. Studies of the effects of microRNA-486-5p (miR-486-5p) on cisplatin sensitivity of A549 cells and
the role of the twinfilin actin binding protein 1 (TWF1) gene. (a) The levels of miR-486-5p were down-
regulated in cisplatin-resistant A549 (A549/DDP) cells compared with A549 cells. Relative levels of miR-486-
5p were measured using reverse transcription–polymerase chain reaction (RT–PCR) compared with U6 and
calculated using the equation 2-DCT where DCT¼ (CT

miRNA–CT
U6RNA). Data presented as mean� SD.

(b) Cisplatin IC50 values for A549/DDP cells transfected with a miR-486-5p mimic (486-5p), a miR-486-5p
inhibitor (486-5p-in) or their negative controls (486-5p-NC, 486-5p-NCi). Data presented as mean� SD.
(c) Binding site of miR-486-5p on the 30 UTR of the TWF1 mRNA as predicted by TargetScan. (d) MiR-
486-5p inhibited the levels of TWF1 mRNA in A549 cells as determined by RT–PCR. (e) Effect of
miR-486-5p on the protein levels of TWF1 and epithelial–mesenchymal transition (EMT) markers in A549
cells as determined by Western blot analysis. Glyceraldehyde 3-phosphate dehydrogenase (GAPDH), loading
control. (f) Luciferase reporter gene assay demonstrated the binding of miR-486-5p on the 30 UTR of the
TWF1 mRNA. (g) Levels of miR-486-5p and TWF1 mRNA had an inverse correlation in tissue samples of
nonsmall-cell lung cancer. *P< 0.05, **P< 0.01, ***P< 0.001; Student’s t-test. UTR, untranslated region;
E-cad, E-cadherin; NC, negative control.; wt, wild type; mu, mutation.
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miR-486-5p inhibitor compared with the
negative control 486-5p-NCi (P< 0.01).

As recent research has demonstrated that
TWF1 plays a significant role in chemore-
sistance and tumour metastasis,15 this study
investigated whether the TWF1 gene is reg-
ulated by miR-486-5p. The online miRNA
target prediction tool TargetScan was
used to perform a preliminary prediction.
As shown in Figure 2c, the tool demonstrat-
ed that the 30 UTR of TWF1 mRNA con-
tained the binding sequences of miR-486-
5p. To investigate the effect of miR-486-
5p on TWF1 mRNA, A549/DDP cells
were transfected with a miR-486-5p mimic
(486-5p) or the negative control (486-5p-
NC). The levels of TWF1 mRNA and pro-
tein were measured using RT–PCR and
Western blot analysis, respectively
(Figures 2d and 2e). The levels of TWF1
mRNA and protein were significantly
reduced compared with the negative
control (P< 0.01 for mRNA). In light of
the involvement of miR-486-5p in NSCLC
metastasis, the protein levels of EMT
markers after transient transfection with a
miR-486-5p mimic (486-5p) or the negative
control (486-5p-NC) in A549/DDP cells
were measured. The results showed that
elevated levels of miR-486-5p inhibited the
levels of EMT markers vimentin and ZEB1
(Figure 2e). In order to determine whether
TWF1 was the direct target of miR-486-5p,
luciferase reporter gene assays were under-
taken in HEK293T cells. The results
showed that elevated levels of miR-486-5p
inhibited the luciferase activities of pGL3-
TWF1-wt compared with pGL3-TWF1-mu
dose-dependently, which suggested that
the TWF1 gene was a direct target for
miR-486-5p (Figure 2f). There was a signif-
icant inverse correlation between the levels
of TWF1 mRNA and miR-486-5p in tissue
samples of NSCLC (r¼ –0.8617, P< 0.001)
(Figure 2g).

In order to investigate the significance of
TWF1 in miR-486-5p-regulated cisplatin

resistance, rescue assays were undertaken
by co-transfecting 30 UTR-deficient TWF1
cDNA and miR-486-5p in A549/DDP cells.
Expression of the recombinant TWF1 gene
reversed miR-486-5p-mediated sensitivity
of the A549/DDP cells to cisplatin
(Figure 3a) and promoted EMT according
to the increased levels of vimentin and
ZEB1 proteins as determined by Western
blot analysis (Figure 3b). As TWF1 protein
was upregulated in A549/DDP compared
with A549 cells (Figure 3c), siRNA was
used to downregulate TWF1 in A549/
DDP cells, which significantly improved
the sensitivity of A549/DDP cells to cisplat-
in (P< 0.001) (Figure 3d) and inhibited
EMT according to the decreased levels of
vimentin and ZEB1 proteins as determined
by Western blot analysis (Figure 3e).

To further demonstrate the role of miR-
486-5p in regulating cisplatin-resistance
in vivo, nude mice bearing A549/DDP
tumours were injected intratumorally with
miR-486-5p or its negative control miR-
486-5p-NC every 2 days. After 2 weeks of
treatment, the tumours were removed and
weighed. The tumours treated with miR-
486-5p were significantly smaller than
those treated with miR-486-5p-NC
(P< 0.001) (Figures 4a and 4b).
Immunohistochemistry and Western blot
analysis demonstrated the downregulation
of TWF1 in tumours treated with miR-
486-5p compared with those treated with
miR-486-5p-NC (Figures 4c and 4d).

Discussion

Cisplatin is the major component of
platinum-based chemotherapy regimens
that are used to treat patients with
NSCLC. Patients with advanced or meta-
static disease receive a cisplatin-based com-
bination therapy if they don’t carry
mutations in the epithelial growth factor
receptor or anaplastic lymphoma kinase
genes.16 However, cisplatin treatment

3752 Journal of International Medical Research 47(8)



often results in chemoresistance in patients

with NSCLC, leading to chemotherapy fail-

ure, which a serious clinical issue that

remains to be resolved.17,18

Recently, miRNAs have been shown

to be related to chemoresistance in

various cancers.19,20 This present study

demonstrated the downregulation of miR-

486-5p in NSCLC tissues compared with
normal lung tissues and the prognostic

role of miR-486-5 for survival in patients
with NSCLC. In order to explore the

role of miR-486-5 in cisplatin resistance,
this current study measured the levels of

Figure 3. Studies of the effects of twinfilin actin binding protein 1 (TWF1) on in microRNA-486-5p (miR-
486-5p)-regulated cisplatin resistance and epithelial–mesenchymal transition (EMT) in A549 cells. (a)
Recombinant TWF1 gene expression reversed miR-486-5p-mediated sensitivity of the cisplatin-resistant
A549 (A549/DDP) cells to cisplatin. Data presented as mean� SD. (b) TWF1 counteracted the inhibition of
EMT by miR-486-5p in A549/DDP cells according to the increased levels of vimentin and ZEB1 proteins as
determined by Western blot analysis. Glyceraldehyde 3-phosphate dehydrogenase (GAPDH), loading con-
trol. (c) Levels of TWF1 protein in A549/DDP and A549 cells as determined by Western blot analysis.
GAPDH, loading control. (d) Downregulation of TWF1 by small interfering RNAs (siTWF1a and siTWF1b)
improved the sensitivity of A549/DDP to cisplatin. Data presented as mean� SD. (e) Downregulation of
TWF1 inhibited EMT in A549/DDP according to the decreased levels of vimentin and ZEB1 proteins as
determined by Western blot analysis. GAPDH, loading control. *P< 0.001; Student’s t-test. NC, negative
control; E-cad, E-cadherin.
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miR-486-5 in A549 and cisplatin-resistant

A549/DDP cells. The levels of miR-486-5

were lower in A549/DDP cells compared

with A549 cells. Using TargetScan, this

current study confirmed a binding site for

miR-486-5 on the 30 UTR of TWF1

mRNA, which suggested a possible mecha-

nism by which miR-486-5 could regulate

cisplatin resistance. The function of TWF1

as a regulator of drug sensitivity was

first demonstrated by RNAi screening in a

lymphoma model.21 TWF1 is a conserved

actin-binding protein belonging to the

actin depolymerizing factor homology

family.22 It regulates diverse morphological

and motile processes by both sequestering

adenosine diphosphate-actin monomers

and capping filament barbed ends.23,24

This current study demonstrated that

miR-486-5p regulated cisplatin resistance

and EMT by targeting TWF1 in A549

cells. However, the underlying mechanism

of TWF1 in regulating cisplatin resistance

and EMT remains unknown. A previous

study identified interleukin (IL)-11 as a rel-

evant downstream target of TWF1 in breast

cancer.15 IL-11 is a member of the IL-6

family and it has been shown to be associ-

ated with drug sensitivity in various cancer

and epithelial tissues.25,26This current study

has provided preliminarily evidence of the

role of TWF1 in promoting cisplatin resis-

tance in NSCLC, which appears to be reg-

ulated by miR-486-5p, but more research

is required. The in vivo experiments in the

current study presented evidence that miR-

486-5p inhibited the growth of A549/

DDP cells.27

In conclusion, this present study showed

the downregulation of miR-486-5p in

NSCLC tissues compared with normal

lung tissues and lower levels of miR-486-

5p indicated a poorer prognosis for patients

with NSCLC in terms of overall survival.

Furthermore, this current study demon-

strated that miR-486-5p increased the

Figure 4. Studies of the effects of microRNA-486-5p (miR-486-5p) on cisplatin sensitivity of cisplatin-
resistant A549 (A549/DDP) cells and twinfilin actin binding protein 1 (TWF1) levels in vivo. (a) MiR-486-5p
inhibited the growth of A549/DDP tumours in nude mice. (b) MiR-486-5p reduced the weight A549/DDP
tumours in nude mice. Data presented as mean� SD. (c) Immunohistochemistry demonstrated the
downregulation of TWF1 by miR-486-5p. Scale bar 50 mm. (d) Western blot analysis demonstrated the
downregulation of TWF1 by miR-486-5p. Glyceraldehyde 3-phosphate dehydrogenase (GAPDH), loading
control. *P< 0.001; Student’s t-test. NC, negative control.
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sensitivity of A549 cells to cisplatin and

inhibited EMT by directly targeting

TWF1. Thus, miR-486-5p may be a poten-

tial therapeutic agent in the treatment of

cisplatin-resistant NSCLC.
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