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Overexpression of miR-518b in non-small cell lung
cancer serves as a biomarker and facilitates tumor
cell proliferation, migration and invasion
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Abstract. Several microRNAs (miRNA/miR) have been
reported to serve critical roles in tumorigenesis. The present
study aimed to investigate miR-518b expression in non-small
cell lung cancer (NSCLC), and determine its clinical signifi-
cance and biological function in this malignancy. Reverse
transcription-quantitative PCR was performed to assess
miR-518b expression in NSCLC. The diagnostic value of
miR-518b was determined via a receiver operating charac-
teristic curve, while its prognostic value was assessed using
the Kaplan-Meier method. Gain- and loss-of-function experi-
ments were performed to determine the functional role of
miR-518b in NSCLC progression. The results demonstrated
that miR-518b expression was upregulated in NSCLC serum,
tissues and cell lines compared with the corresponding
normal controls. Furthermore, high miR-518b expression was
significantly associated with larger tumor size, lymph node
metastasis and advanced TNM stage, as well as poor overall
survival in patients with NSCLC. Serum miR-518b expres-
sion was identified as a candidate diagnostic biomarker for
NSCLC, with sensitivity of 88.1% and specificity of 81.7%.
Furthermore, the cell experiments indicated that NSCLC
cell proliferation, migration and invasion were enhanced
following overexpression of miR-518b; however, these
effects were reversed following miR-518b knockdown. Taken
together, the results of the present study suggest that elevated
miR-518b expression in NSCLC serves a potential oncogenic
role by facilitating tumor cell proliferation, migration and
invasion, and thus may serve as a candidate diagnostic and
prognostic biomarker.
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Introduction

Lung cancer remains the most prevalent malignancy and
a leading cause of global cancer-associated mortalities (1).
According to the statistics from 2012, there were 1.8 million
new lung cancer cases and 1.59 million deaths worldwide (2).
Non-small cell lung cancer (NSCLC) is the most common
subtype of lung cancer, accounting for ~80% of all cases (3).
Metastasis and invasion are considered two major biological
characteristics of NSCLC, which pose treatment challenges
and continue to increase mortality in patients with NSCLC (4).
A lack of typical clinical manifestations in patients with lung
cancer further contributes to NSCLC mortality, as it is difficult
to effectively diagnose NSCLC at the early stages (5). Despite
major advancements in therapeutic strategies, such as surgery,
chemotherapy and radiotherapy, the 5-year overall survival
rate of patients with NSCLC remains <15% (6). Thus, it is
critical to identify and develop novel biomarkers involved in
tumor progression for effective NSCLC diagnosis, prognosis
and treatment.

Currently, a number of tumor-associated molecules have
been confirmed to be involved in NSCLC progression, such
as coiled-coil domain containing 106, long non-coding RNA
XIST and microRNA-16 (7,8). microRNAs (miRNAs/miR) are
a group of non-coding small RNA molecules that function in
regulating tumor initiation and progression (9). miRNAs regu-
late gene expression by directly binding to the 3'- untranslated
region of target mRNAs (10), and influence several cellular
processes, including cell proliferation, migration and inva-
sion (11). Previous studies have reported the pivotal roles of
miRNAs in different types of human cancer, such as glioma,
breast cancer and NSCLC (12-15). Furthermore, the clinical
significance of miRNAs has been highlighted through their
effective diagnostic and prognostic values in different types
of cancer (16,17). For example, serum elevated miR-191 and
miR-425 levels are biomarkers for gastric cancer diagnosis
and prognosis (18). The increased expression of miR-665 in
patients with lung cancer has been reported to predict poor
prognosis (19).

miR-518bis amember of the functional miRNAs (20), which
has been investigated in hepatocellular carcinoma (21,22),
chondrosarcoma (23) and esophageal squamous cell carcinoma
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(24). Regarding hepatocellular carcinoma, Zheng et al (21)
and Wang et al (22) demonstrated that miR-518b expression is
elevated in tumor samples compared with the normal controls,
while miR-518b expression is downregulated in chondrosar-
coma (23) and esophageal squamous cell carcinoma (24).
These results suggest that miR-518b expression varies in
different types of human cancer. In NSCLC, an in silico study
reported that miR-518b expression was higher in tumor samples
compared with the normal controls (25). However, the precise
expression patterns of miR-518b in NSCLC clinical samples,
as well as its role in tumor progression remain unclear.

The present study aimed to determine the biological role
and clinical significance of miR-518b in patients with NSCLC,
and investigate the regulatory effects of miR-518b on NSCLC
cell proliferation, migration and invasion. Taken together, the
results of the present study suggest that miR-518b may serve
as a novel potential diagnostic and prognostic biomarker, and a
candidate therapeutic target for NSCLC treatment.

Materials and methods

Patients and serum and tissue sample collection. The present
study was approved by the Ethics Committee of Qilu Hospital
Huantai Branch (Zibo, China), and written informed consent
was provided by all participants prior to the study start. A total
of 118 patients, including 48 females and 70 males with a mean
age of 58.37+12.37 years (age range, 34-85 years), who were
pathologically diagnosed with NSCLC at the Qilu Hospital
Huantai Branch, were enrolled in the present study between
January 2011 and December 2013. The inclusion criteria were
as follows: i) All cases received their first surgical resection
at the Qilu Hospital Huantai Branch and were pathologically
diagnosed with NSCLC; ii) Patients who had not received any
previous preoperative antitumor therapy; iii) Patients who had
no history of exposure to asbestos; and iv) Patients with complete
clinicopathological data and follow-up information. A total of
60 healthy volunteers, including 25 females and 35 males with
a mean age of 57.62+12.06 years (age range, 35-83 years), who
had no history of malignancy, were also enrolled in the present
study as the controls. Blood samples were collected from the
patients and healthy individuals, and immediately centrifuged
at 1500 x g at 4°C for 10 min for serum extraction. Tumor
tissues and adjacent normal tissues (controls; at least 3 cm
from the edge of tumor) were collected from patients during
surgical resection. The Tumor-Node-Metastasis (TNM) stage
of the tumor tissues was determined using the criteria from
the American Joint Committee on Cancer classification (26).
All serum and tissue samples were stored at -80°C until
subsequent experimentation. The demographic and clinical
characteristics of the patients and the survival information
obtained from a 5-year follow-up survey were recorded for
subsequent analyses. During the 5-year follow-up, the patients
were followed up every 3 months in the first 2 years, then after
every 6 months for the subsequent 2 years and annually for the
last year.

Cell culture and transfection. A normal human lung epithelial
cell line (BEAS-2B) and four NSCLC cell lines (A549, H1299,
H1975 and PC9) were purchased from the Shanghai Institutes
for Biological Sciences of the Chinese Academy of Sciences.
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Cells were cultured in DMEM supplemented with 10% FBS
(Invitrogen; Thermo Fisher Scientific, Inc.), 100 U/ml peni-
cillin and 100 pg/ml streptomycin at 37 °C in 5% CO,.

A549 and PC9 cells were seeded into 6-well plates at
a density of 5x10* cells/well and transfected with 50 nM
of miR-518b mimic, miR-518b inhibitor or non-targeting
miRNA negative control (miR-NC) using Lipofectamine®
3000 reagent (Invitrogen; Thermo Fisher Scientific, Inc.),
according to the manufacturer's protocol. Following were
the sequences of the vectors: miR-518b mimic, 5'-CAAAGC
GCUCCCCUUUAGAGGU-3'; miR-518b inhibitor, 5'-ACC
UCUAAAGGGGAGCGCUUUG-3"; miR-NC, 5'-UUCUCC
GAACGUGUCACGU-3'". All vectors were synthesized by
Shanghai GenePharma Co., Ltd., and all the experiments
were performed in triplicate. Subsequent experiments were
performed 48 h post-transfection.

Reverse transcription-quantitative (RT-q)PCR. Total
RNA was extracted from serum of patients and healthy
controls, tissues of patients and NSCLC cell lines using
TRIzol® reagent (Invitrogen; Thermo Fisher Scientific,
Inc.). Total RNA was reverse transcribed into cDNA using
the PrimeScript™ RT reagent kit (Takara Bio, Inc.). All
the experiments were performed following manufacturer's
protocols. qPCR was subsequently performed using the
SYBR Green I Master mix kit (Invitrogen; Thermo Fisher
Scientific, Inc.) and a 7500 Real-Time PCR System (Applied
Biosystems; Thermo Fisher Scientific, Inc.). The thermocy-
cling conditions were as follows: Initial denaturation at 95°C
for 10 min; 40 cycles of denaturation at 95°C for 30 sec,
annealing at 60°C for 20 sec and elongation at 72°C for
30 sec; and final extension at 72°C for 10 min. The following
primer sequences were used for gPCR: miR-518b forward,
5'-GCCGAGCAAAGCGCTCCCCT-3, and reverse, 5'-CTC
AACTGGTGTCGTGGA-3'; and U6 forward, 5'-CTCGCT
TCGGCAGCACA-3' and reverse, 5'-AACGCTTCACGA
ATTTGCGT-3'. Relative miR-518b expression levels were
measured using the 2°24% method (27) and normalized to
the internal reference gene U6.

Cell Counting Kit-8 (CCK-8) assay. The CCK-8 assay was
performed to assess NSCLC cell proliferation. A549 and PC9
were seeded into 96-well plates at density of 5x10° cells/well
(100 pl/well) and cultured at 37°C for 72 h. A volume of 10 pl
CCK-8 reagent (Sigma-Aldrich; Merck KGaA) was added to
the plates at 0, 24,48 and 72 h, and incubated at 37°C for 2 h at
each time point according to the manufacturer's instructions.
Cell proliferation was subsequently analyzed at a wavelength
of 450 nm, using a microplate reader (BioTek).

Migration and invasion assays. A549 and PC9 cells were
plated in the upper chambers (cell density of 3x10° cells/well)
of Transwell plates in serum-free DMEM medium (Invitrogen;
Thermo Fisher Scientific, Inc.) and incubated at 37°C for 24 h.
Transwell membranes were pre-coated with Matrigel (Corning,
Inc.) at 37°C for 1 h for the invasion assay. The DMEM
medium supplemented with 10% FBS was plated in the lower
chambers. After 24 h of incubation at 37°C, the migratory and
invasive cells in the lower chambers were stained with 0.1%
crystal violet at room temperature for 10 min and counted in
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Figure 1. miR-518b expression in NSCLC. (A) miR-518b serum expression levels significantly increased in patients with NSCLC compared with healthy
volunteers (“P<0.01 compared to healthy controls). (B) miR-518b tissue expression levels were significantly higher in NSCLC tissues compared with adjacent
normal tissues (“P<0.01 compared to normal controls). (C) miR-518b expression was significantly upregulated in all four NSCLC cell lines (A549, H1299,
H1975 and PC9) compared with normal BEAS-2B cells (“P<0.01, ““P<0.001 compared to BEAS-2B). miR, microRNA; NSCLC, non-small cell lung cancer.

five randomly-selected fields using a light microscope (magni-
fication, x200).

Statistical analysis. Statistical analysis was performed
using SPSS (version 21.0; IBM Corp.) and GraphPad Prism
(version 7.0; GraphPad Software, Inc.) software. Data are
presented as the mean + standard deviation and all experi-
ments were performed in triplicate. Paired Student's t-test
was used to compare differences of miR-518b expression
between tumor tissues and non-tumor tissues, and unpaired
Student's t-test was used to compared the serum expression of
miR-518b between patients with NSCLC and healthy controls,
while one-way ANOVA, followed by Tukey's post-hoc test
was used to compare differences between multiple groups.
The expression of miR-518b was divided into low and high
expression group based on the mean expression value (1.20 for
serum miR-518b expression; 3.45 for tissue miR-518b expres-
sion), then the association between miR-518b expression and
clinicopathological characteristics of patients with NSCLC
was determined using the ¥’ test. A receiver operating charac-
teristic (ROC) curve was plotted to determine the diagnostic
value of miR-518b, while a Kaplan-Meier survival curve was
generated to assess the prognostic value of miR-518b in patients
with NSCLC and the log-rank test was used to compare the
differences between the survival curves. A multivariate Cox
regression analysis was performed to verify miR-518b as a
prognostic indicator. P<0.05 was considered to indicate a
statistically significant difference.

Results

miR-518b expression is upregulated in NSCLC serum, tissues
and cell lines. The results demonstrated that miR-518b expres-
sion levels in the serum and tissue samples significantly
increased in patients with NSCLC compared with the healthy
controls and adjacent normal tissues, respectively (both
P<0.01; Fig. 1A and B). Similarly, miR-518b expression signifi-
cantly increased in all four NSCLC cell lines compared with
BEAS-2B cells (all P<0.01; Fig. 1C), and a greater significance
was observed for the upregulation of miR-518b in A549 and
PC9 cell lines (both P<0.001).

Association between miR-518b expression and clinico-
pathological characteristics of patients with NSCLC. The
clinicopathological characteristics of patients with NSCLC are
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Figure 2. Receiver operating characteristic curve according to
microRNA-518b serum expression in patients with non-small cell lung
cancer and healthy individuals. The AUC value was 0.910, with 88.1% sensi-
tivity and 81.7% specificity. AUC, area under the curve.

presented in Table I. Patients were divided into low (n=58) and
high (n=60) miR-518b expression groups based on serum mean
expression value of miR-518b. Meanwhile, according to the
mean value of miR-518b in tumor tissues, patients were grouped
into low miR-518b group (n=54) and high miR-518b group
(n=64). The results demonstrated that serum miR-518b expres-
sion was significantly associated with tumor size (P=0.042),
TNM stage (P=0.006) and lymph node metastasis (P=0.039).
Similarly, tissue miR-518b expression was significantly asso-
ciated with tumor size (P=0.014), TNM stage (P=0.006) and
lymph node metastasis (P=0.031) in patients with NSCLC.
However, no significant associations were observed between
miR-518b expression and age, sex, smoking status, histological
type and degree of differentiation (all P>0.05).

Diagnostic value of miR-518b in patients with NSCLC.
Molecules aberrantly expressed in the serum of patients with
cancer are considered effective diagnostic tools (28). In the
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Table 1. Association between miR-518b expression and clinicopathological characteristics of patients with non-small cell lung

cancer (n=118).

Serum miR-518b expression

Tissue miR-518b expression

Characteristic Patients,n  Low (n=58) High (n=60) P-value Low (n=54) High (n=64) P-value
Age, years 0.969 0.569
<60 47 23 24 20 27
>60 71 35 36 34 37
Sex 0.879 0.265
Female 48 24 24 19 29
Male 70 34 36 35 35
Smoking status 0.732 0.554
Never 49 25 24 24 25
Previous/Current 69 33 36 30 39
Histological type 0.791 0.946
Adenocarcinoma 70 34 36 32 38
Squamous cell carcinoma 36 19 17 16 20
Others?® 12 5 7 6 6
Tumor size, cm 0.042 0014
<3 62 36 26 35 27
>3 56 22 34 19 37
Differentiation 0.127 0.097
Well/Moderate 69 38 31 36 33
Poor 49 20 29 18 31
TNM stage 0.006 0.006
I-11 58 36 22 34 24
II-1v 60 22 38 20 40
Lymph node metastasis 0.039 0.031
Negative 66 38 28 36 30
Positive 52 20 32 18 34

“large cell carcinoma and adenosquamous carcinoma. miR, microRNA; TNM, tumor-node-metastasis.

present study, the diagnostic value of serum miR-518b was
determined by analyzing its deregulated expression in patients
with NSCLC. The ROC curve based on serum miR-518b
expression exhibited an area under the curve value of 0.910,
with 88.1% sensitivity and 81.7% specificity, under the cut-off
value of 0.745 (Fig. 2), which indicated the diagnostic accuracy
of serum miR-518b in patients with NSCLC.

Prognostic value of miR-518b in patients with NSCLC. The
present study further investigated the prognostic value of
miR-518b in patients with NSCLC. The results demonstrated
that patients with high miR-518b expression levels experienced
a shorter survival time than those with low miR-518b expression
levels (P=0.009; Fig. 3). Furthermore, Cox regression analysis
indicated that miR-518b expression may serve as an independent
prognostic indicator in patients with NSCLC (P=0.012; hazard
ratio=2.270; 95% confidence interval=1.197-4.305; Table II).

Overexpression of miR-518b facilitates NSCLC cell
proliferation, migration and invasion. The biological function

of miR-518b in NSCLC progression was further investigated
in A549 and PC9 cells as the expression of miR-518b was
significantly elevated compared with normal cells. miR-518b
expression was successfully regulated in vitro via cell
transfection, evidenced by increased miR-518b expression
induced by miR-518 mimic, and decreased miR-518b
expression induced by miR-518b inhibitor (all P<0.001;
Fig. 4A). Results from the CCK-8 assay, and cell migration and
invasion assays demonstrated that overexpression of miR-518b
in NSCLC cells enhanced cell proliferation, migration and
invasion, while miR-518b knockdown inhibited NSCLC cell
proliferation, migration and invasion, respectively (all P<0.05;
Fig. 4B-D).

Discussion

Several aberrantly expressed miRNAs have been reported to
serve crucial roles in tumor pathology of different types of human
cancer, such as gastric (29), breast (30) and lung cancer (31). The
present study aimed to determine the clinical significance and



ONCOLOGY LETTERS 20: 1213-1220, 2020

Table II. Multivariate Cox regression analysis for miR-518b in
patients with non-small cell lung cancer.

Cox regression analysis

Characteristic HR 95% CI P-value
miR-518b 2.270 1.197-4.305 0.012
Age 1.064 0.601-1.884 0.832
Sex 1.060 0.583-1.927 0.850
Smoking status 1.425 0.802-2.531 0.227
Histological type 2.408 0.562-10.326 0.495
Tumor size 1.123 0.610-2.068 0.710
Differentiation 1.198 0.652-2.198 0.560
TNM 5.359 1.177-24.389 0.030
Lymph node 5.957 1.374-25.829 0.017
metastasis

miR, microRNA; TNM, tumor-node-metastasis; HR, hazard ratio;
CI, confidence interval.
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Figure 3. Kaplan-Meier survival curve for patients with non-small cell lung
cancer, according to miR-518b expression levels. Low and high miR-518b
expression was defined based on the mean expression value of miR-518b in
tumor tissues and high miR-518b expression was associated with a shorter
survival time. miR, microRNA.

biological function of miR-518b in NSCLC. The results of the
present study demonstrated significantly increased miR-518b
expression in NSCLC serum, tissues and cell lines compared
with the corresponding normal controls. Furthermore, elevated
miR-518b expression levels in serum and tissues were associ-
ated with tumor size, lymph node metastasis and TNM stage of
patients with NSCLC. Serum miR-518b expression had poten-
tial diagnostic value to distinguish patients with NSCLC from
healthy individuals, and miR-518b expression in tumor tissues
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was identified as an independent prognostic indicator in patients
with NSCLC. The gain- and loss-of-function experiments
demonstrated that the cell proliferation, migration and invasion
abilities of NSCLC cells were enhanced following overexpres-
sion of miR-518b, while miR-518b knockdown reversed these
effects. Taken together, the results of the present study suggest
that miR-518b may represent a novel molecule that can be
used improve NSCLC diagnosis and prognosis. Furthermore,
determining the biological function of miR-518b may help to
better understand its underlying molecular mechanisms in the
pathogenesis of NSCLC.

The significant roles of miRNAs have been highlighted
in human malignancies in recent decades. For example,
aberrantly expressed miRNAs are associated with tumori-
genesis and have attracted considerable attention in their
role as diagnostic and prognostic biomarkers in several
types of cancer, such as bladder cancer and hepatocellular
carcinoma (32,33). Thus, the expression profiles of miRNAs
remain an important focus in the research field regarding the
treatment of human malignancies. In patients with NSCLC,
several aberrantly expressed miRNAs have been identified.
For example, Du et al (34) demonstrated that miR-335-3p
expression is downregulated in NSCLC tissues compared
with normal tissues. Furthermore, downregulated miR-7-5p
expression has been reported in NSCLC tissues and cell
lines, which exerts regulatory effects on tumor cell biological
processes (35). Overexpression of miR-100 in NSCLC tissues
has been demonstrated to predict the poor prognosis of this
malignancy (36). miR-518b expression has been demonstrated
to be downregulated in chondrosarcoma (23) and esophageal
squamous cell carcinoma (24), and upregulated in hepatocel-
lular carcinoma (21,22). RT-qPCR analysis in the present
study indicated that miR-518b expression levels were elevated
in NSCLC serum and tissue samples compared with healthy
control and normal tissues, respectively, which was consis-
tent with a previous in silico study that reported increased
miR-518b expression in NSCLC (25). Furthermore, miR-518b
expression was demonstrated to be significantly associated
with tumor size, lymph node metastasis and TNM stage in
patients with NSCLC. Taken together, the results of the present
study suggest that miR-518b may influence the progression of
NSCLC.

A lack of typical clinical symptoms and the complexity
of tumor pathogenesis means that diagnosis and prediction
of prognosis are problematic, both of which are important for
effective cancer management and treatment (37). miRNAs
are a group of well-established biomarkers for cancer
diagnosis and prognosis (38). Increased serum miR-484
expression has been identified as a potential diagnostic
and prognostic biomarker for patients with NSCLC (39).
Furthermore, upregulated miR-25 expression has been asso-
ciated with poor overall survival of patients with NSCLC,
and is considered to serve as an independent prognostic indi-
cator (40). Li et al (41) reported that patients with NSCLC,
with high miR-421 expression had a shorter overall survival
time compared with low miR-421 expression levels. These
previous findings indicate the significant clinical significance
of miRNAs in the diagnosis and prognosis of NSCLC. In the
present study, a ROC curve was plotted according to serum
miR-518b expression, which demonstrated the diagnostic
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Figure 4. Effects of miR-518b on NSCLC cell proliferation, migration and invasion in A549 and PC9 cell lines. (A) miR-518b expression in A549 and PC9 cells
was upregulated following transfection with miR-518b mimic and downregulated following transfection with miR-518b inhibitor. (B) NSCLC cell proliferation
in A549 and PC9 cells was facilitated by overexpression of miR-518b and inhibited following knockdown of miR-518b. Overexpression of miR-518b enhanced
(C) cell migration and (D) invasion in A549 and PC9 cells, while miR-518b knockdown reversed these effects. Magnification, x200; “P<0.05, “P<0.01,

sk

accuracy of miR-518b in differentiating between patients with
NSCLC and healthy individuals. Furthermore, the sensitivity
and specificity of serum miR-518b were 88.1 and 81.7%,
respectively, indicating the potential of miR-518b as a novel
candidate diagnostic biomarker of NSCLC. The survival
analysis implied that miR-518b was associated with overall
survival time, thus may function as an independent prog-
nostic biomarker in patients with NSCLC. However, the
present study is not without limitations. A small sample
size was implemented, thus prospective studies will aim to
use larger cohorts to validate the clinical significance of
miR-518b, in order to determine whether it can be used as an
early biomarker in NSCLC.

It has been reported that miRNAs serve critical regu-
latory functions in several biological processes, such as
cell proliferation, migration and invasion (42). Previous
studies have investigated the functional roles of miRNAs
in tumorigenesis in different types of human cancer,
including NSCLC (43-45). For example, miR-650 has been
reported to be highly expressed in NSCLC tissues and cells,
which promotes tumor cell proliferation and invasion (46).
Furthermore, Tian et al (47) reported that overexpression of
miR-16 in NSCLC cells suppresses cell proliferation, migra-
tion and invasion abilities, indicating the potential of miR-16
as a therapeutic target of NSCLC. In the present study, cell
experiments were also performed, which provided evidence
supporting the role of miR-518b as an oncogenic miRNA.

P<0.001, compared to mock. miR, microRNA; NSCLC, non-small cell lung cancer; NC, negative control.

The results demonstrated that overexpression miR-518b
enhanced NSCLC cell proliferation, migration and invasion,
while miR-518b knockdown resulted in the opposite effects.
Although the present study provided novel insight into
the functional role of miR-518b, the underlying molecular
mechanisms remain unclear.

Raplb has been identified as a target gene for miR-518b
during its inhibiting effects on the cell proliferation and
invasion of esophageal squamous cell carcinoma (24).
Furthermore, Kushwaha e al (48) reported that miR-518b
regulates epithelial lineage development by targeting fork-
head box N1 (FOXN1). Notably, FOXNI has been identified
as a tumor suppressor in NSCLC cells and exerts its effects
via inhibiting tumor cell proliferation and invasion (49).
Thus, it is speculated that miR-518b may regulate tumor
progression in NSCLC cells by targeting FOXN1. However,
further studies are required to determine whether FOXN1
has the ability to mediate the biological function of miR-518b
in NSCLC progression.

In conclusion, the results of the present study demon-
strated that miR-518b expression was upregulated in serum,
tissues and cell lines in NSCLC, thus miR-518b may serve
as a candidate non-invasive biomarker for the diagnosis
and prognosis of NSCLC. Furthermore, miR-518b may
function as a potential oncogene in NSCLC tumorigenesis
as its knockdown resulted in the inhibition of tumor cell
proliferation, migration and invasion abilities, indicating that
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downregulated miR-518b expression may improve the treat-
ment of NSCLC.
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