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Abstract: Background: MiRNAs might function as oncogenes or tumor suppressor genes in the tumorigenesis pro-
cess. Dysregulation of miR-345 is a frequent event in many types of human cancers. However, the tissue miR-345
expression level in non-small cell lung cancer (NSCLC) and its potential clinical significance remains unknown.
Materials and methods: Real-time PCR was conducted to evaluate the expression level of miR-345 in NSCLC tis-
sues as well as cell lines. Then the association between tissue miR-345 expression level and clinical outcome was
investigated. Results: The expression level of miR-345 was significantly decreased in NSCLC tissues and cell lines
compared with the controls (P<0.05; P<0.01). Tissue miR-345 expression level was associated with various clinico-
pathological parameters including LN metastasis (P=0.012), distant metastasis (P=0.007), TNM stage (P=0.008)
and grade (P=0.030). In addition, the NSCLC patients in thelow tissue miR-345 expression group had significantly
shorter 5-year overall survival time than those in the high tissue miR-345expression group (P=0.016). Multivariate
analysis showed that tissue miR-345 was an independent risk factor for NSCLC (HR=3.921, 95% CI: 2.285-10.540;
P=0.008). Conclusions: The expression level of miR-345 was reduced in NSCLC tissues and cell lines. Low tissue
miR-345 expression was associated with progression and poor prognosis of NSCLC, indicating that tissue miR-345

may serve as a novel prognostic marker in NSCLC.
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Introduction

Non-small cell lung cancer (NSCLC), accounting
for approximately 80% of all lung cancer, is the
leading cause of cancer-related mortality world-
wide [1]. Despite progress in surgical tech-
niques, chemoradio therapy as well as target
therapy has significantly improved the clinical
outcome of patients with lung cancer; the five-
year survival rate of NSCLC patients remains
poor [2]. Therefore, it is important to screen
biomarkers with high specificity and sensitivity
for early detecting NSCLC and predicting the
prognosis of this malignant disease.

MicroRNAs (miRNAs) are a class of small non-
coding RNAs and considered asmaster regula-
tors of gene expression [3]. Altered expression
of miRNAs contributes to the initiation and
development of many human diseases includ-
ing cancer; and some miRNAs have shown
great promising for lung cancer detection, diag-

nosis and treatment [4, 5]. Nadal et al. com-
pared the serum mMiRNAs expression profile
between patients with NSCLC and healthy vol-
unteers. A large number of differently expressed
serum miRNAs was identified and combination
of four selected miRNAs (miR-193b, miR-301,
miR-141 and miR-200b) could discriminate
NSCLC patients from healthy controls with high
accuracy [6]. Recently Mavridiset al. reported
that the expression level of miR-197 was upreg-
ulated in NSCLC tissues and it was associated
with tumor size as well as histotype. In addition,
miR-197 overexpression was an independent
predictor of unfavorable prognosis for NSCLC;
indicating miR-197 might function as an onco-
gene in NSCLC [7].

Dysregulation of miR-345 is a common feature
in many types of cancers such as prostate can-
cer, colorectal cancer andacute lymphocytic
leukemia [8-10]. However, the expression pro-
file of tissue miR-345 in patients with NSCLC is
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Table 1. Tissue miR-345 expression and clinicopathological

characteristics in NSCLC

firmed and diagnosed. NSCLC was
staged according to the sixth edition

Parameters Group Total Tissue miR-345 P of the American Joint Committee on
I_ow—High Cancer (AJCC) TNM staging system
Age <60 45 2 53 0441 for .Iung cancer.'Ove.raII survival was
60 42 o 18 defined a_s the tllme interval from the
date of diagnosis at our department
Gender Female 38 21 17 0.694 to the date of death or the last fol-
Male 4925 24 low-up. The clinical data of the NS-
LN metastasis No 56 24 32 0012 CLC patients were summarized in
Yes 31 22 9 Table 1.
Distant metastasis No 70 32 38 0.007
Yes 17 14 3 Cell culture
Surgery margins free 68 33 35 0425 1pee NSCLC cell lines (A549, H157,
Not free 19 13 6 and H460) and one normal control
TNM stage -l 53 22 31 0.008 lung cell line (MRC-9) wereobtained
H-v 34 24 10 from AmericanType Culture Collecti-
Grade Well/Moderate 51 22 29 0.030 on (ATCC). The basic culture medium
Poor 36 24 12 for NSCLC cell lines was RPMI 1640
Family history No 81 44 37 0.320 (Invitrogen, Carlsbad, CA) and MRC-9
Yes 6 2 4 was grown in o-MEM. The two basic
culture media were supplemented
with 10% fetal bovine serum, 100 U/
2.0- mL penicillin, and 100 pg/mL streptomycin. All
S cell lines were stored in incubators at 37°C with
£ 15 5% CO,.
g o
o 47
g - “.-.....l.. Real-time PCR
2 - Total RNA was extracted from tissues and
E 0.5 cell lines using Trizol reagent (Invitrogen, Ca-
§ risbad, CA, USA) according to the manufactur-
(= 0.0 ' ..- er’s protocol. Briefly, 20 yL of total RNA sample-
Adjacent nomaltissues ~ NSCLC tissues was transcribed to cDNA using miScript-1I-RT-

Figure 1. The expression level of miR-345 in NSCLC
tissues.

unknown. Thus the aim of the present study
was to elucidate the miR-345 expression level
in NSCLC and its potential clinical significance.

Materialsand methods
Study population and clinical samples

Clinical tissue samples were obtained fromDe-
partment of Oncology, The First Affiliated Ho-
spital of Shantou University Medical College.
Written informed consent was obtained from all
participants and the study was approved by the
Ethics Committee of The First Affiliated Hospital
of Shantou University Medical College. All the
patients with NSCLC werepathological con-
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Kit (Qiagen, Germany). Then real-time PCR was
performed with the Applied Biosystems prism
7500 Real-Time PCR System (Applied Bios-
ystems, Foster City, CA, USA). Reactions were
performed in triplicateand the miRNA relative
expression was calculated using a 222t meth-
od. RNU6 was used as an endogenous control.

Statistical analysis

Mann-Whitney U-test was performed to com-
pare the expression level of miR-345 between
NSCLC tissues and adjacent normal tissues.
The expression level of miR-345 among differ-
ent cell lines was evaluated using one-way
ANOVA. The association between tissue miR-
345 expression level and clinicopathological
parameters of NSCLC was evaluated by Chi-
square test. The overall survival was analyzed
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Relative quantification
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Figure 2. Theexpression level of miR-345 in NSCLC cell lines.
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and P values of <0.05 were
considered significant.

Results

The expression level of miR-
345 in NSCLC tissues and cell
lines

Real-time PCR was perform-
ed to compare the miR-345
expression level in NSCLC tis-
sues and cell lines. The results
showed that the expression
level of miR-345 was signifi-

—— High miR-345 expression
——— Low miR-345 expression

cantly reduced in NSCLC tis-
A549 sues compared with the adja-
cent normal tissues (P<0.01)
(Figure 1). In addition, miR-
345 was downregulated in all
three NSCLC cell lines relative
to normal human fibroblast
cells (P<0.05; P<0.01) (Figure
2).

The association between
tissue miR-345 and clinical
parameters of NSCLC

The median expression level
of tissue miR-345 (0.58 fold)
was used as the cutoff value
to divide the 87 NSCLC pa-
tients into high tissue miR-
345 expression group and low
tissue miR-345 expression gr-
oup. Our results showed that-
tissue miR-345 expression le-
vel was associated with vari-
ous clinicopathological param-

0.0 T | | |
0 10 20 30 40
Months after surgery

Figure 3. The association between overall survival and tissue miR-345 ex-

pression.

by log-rank test, and survival curve was plotted
based on Kaplan-Meier method. Univariate
and multivariate analyses were conducted to
explore the independent risk factors for NSCLC
using the Cox proportional hazard model. All
statistical analyses were performed using SP-
SS 21.0 software (SPSS Inc., Chicago, IL, USA),
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I , eters including LN metastasis
60 70 (P=0.012), distant metastas-
is (P=0.007), TNM stage (P=
0.008) and grade (P=0.030).
However, it was not correlat-
ed with age (P=0.441), gend-
er (P=0.694), surgery margins
(P=0.125) and family history (P=0.320) (Table
1).

Overall survival analysis
The mean overall survival time of NSCLC

patients in thehigh tissue miR-345 expression
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Table 2. Univariate and multivariate analyses for overall survival by Cox regression model

Parameters Univariate analysis Multivariate analysis
HR 95% Cl P HR 95% Cl P

Age 1.014 0.281-1.635 0.810

Gender 1.473 0.544-2.162 0.502

LN metastasis 2.823 1.393-5.709 0.026 3.027 1.721-7.039 0.034
Distant metastasis 3.562 1.830-7.814 0.009 3.653 2.350-8.931 0.013
Surgery margins 1.215 0.687-1.891 0.628

TNM stage 4.067 2.535-9.952 0.005 4.815 2.960-12.851 0.002
Grade 2.058 0.975-3.857 0.054

Family history 1.793 0.611-2.925 0.124

Tissue miR-345 3.398 1.763-7.260 0.011 3.921 2.285-10.540 0.008

group was 45.78+3.20 months, which was sig-
nificantly longer than that of the patients in the
lowtissue miR-345 expression group (37.87+
3.09 months) (P=0.016) (Figure 3).

Tissue miR-345 was an independent risk fac-
tor for NSCLC

Univariate analysis showed that LN metastasis
(HR=2.823, 95% Cl: 1.393-5.709; P=0.026),
distant metastasis (HR=3.562, 95% Cl: 1.830-
7.814; P=0.009), TNM stage (HR=4.067, 95%
Cl: 2.535-9.952; P=0.005) and tissue miR-345
expression level (HR=3.398, 95% Cl: 1.763-
7.260; P=0.011) was significantly correlated
with worse overall survival (Table 2).

Multivariate analysis revealed thatLN metasta-
sis (HR=3.027, 95% Cl: 1.721-7.039; P=0.034),
distant metastasis (HR=3.653, 95% CI: 2.350-
8.931; P=0.013), TNM stage (HR=4.815, 95%
Cl: 2.960-12.851; P=0.002) and tissue miR-
345 expression level (HR=3.921, 95% CI:
2.285-10.540; P=0.008) were independent ri-
sk prognostic factors for NSCLC (Table 2).

Discussion

MicroRNAs have increasinglybeen recognized
as major players in the development of cancer
[11, 12]. Mutation or aberrantexpression of
microRNAs is a common feature in patients
with lung cancer, thus miRNA-based therapy
has great potential to improve the clinical out-
come of this malignant disease [13, 14]. Al-
terations of miR-345 might be associated with
cancer, systemic lupus erythematosus and sta-
tus epilepticus [15, 16]. Our study showed that
the expression level of miR-345 was decreased
in NSCLC tissues and cell lines. In addition, tis-
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sue miR-345 expression was correlated with
various important NSCLC clinical parameters
including LN metastasis, distant metastasis,
TNM stage and grade. Moreover, the NSCLC
patients with lower tissue miR-345 expression
had shorter OS. Downregulation of tissue miR-
345 was an independent predictor for poor sur-
vival in NSCLC. The findings from the current
study suggested that miR-345 might play a
tumor suppressive role in the development of
NSCLC. As tissue miR-345 expression was
closely associated with the clinical outcome of
NSCLC, it may therefore be a promising diag-
nostic and prognostic biomarker for this malig-
nance. Similar to our observations, Chen et al.
showed that ectopic expression of miR-345
could suppress the proliferation, migration and
invasion capacity of prostate cancer cells both
in vivo and in vitro. In addition, Smadl was
identified as a direct target of miR-345; indicat-
ing miR-345 might act as a tumor suppressor
gene in prostate cancer [17]. Srivastava et al.
reported that the expression level of miR-345
was significantly reduced in pancreatic cancer
(PC) tissues and cell lines in comparison with
the controls. Forced expression of miR-345 in
vitro suppressed the proliferation of PC cells
byinducing apoptosis and BCL-2 was validated
as a target of miR-345, suggesting restoration
of miR-345 might be a practical and effective
method for treating PC [18]. Similarly, miR-345
was demonstrated to be a methylation-sensi-
tive miRNA and it was downregulated in colorec-
tal cancer (CRC) tissues. In addition, reduced
expression of miR-345 was correlated with
associated with lymph node metastasis and
worse histological type. Overexpression of miR-
345 could inhibit the proliferation and invasion
capacity of CRC cell lines by targeting BCL2-
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associated athanogene 3. Thus miR-345 may
be a negative regulator of CRC tumorigenesis
[19].

However, miR-345 might also function as an
oncogene in the carcinogenesis process. Schou
et al. showed that high miR-345 expression in
whole blood wasa prognostic biomarker for
poor overall survival and progression-free sur-
vival of patients with CRC. Moreover, upregu-
lated expression of miR-345 was associated
with lack of response to treatment with cetux-
imab and irinotecan [20]. MiR-345 may be an
oncogene in CRC, which was inconsistent with
the results reported by Tang and his colleagu-
es [19]. Higher expression of miR-345 was
observed in oral leukoplakia tissues with an
increased number and size of nucleoli or
increased nuclear/cytoplasmic ratio compared
with the normal oral mucosa, suggesting that
miR-345 might play an important role in pro-
moting the oral precancerous lesions progres-
sion into oral squamous cell carcinoma [21].
Guled et al. compared the differentially ex-
pressed miRNAs between malignant mesothe-
lioma tissues and normal samples. The expres-
sion level of tissue miR-345 was found to be
significantly upregulated in malignant mesothe-
lioma, indicating miR-345 might promote the
progression of this malignance [22]. Two major
reasons might be accounting for the contradic-
tory role of miR-345 in different types of can-
cers or even in the same type of cancer.
Firstlyone miRNA may regulate many genes as
its targets and the concrete function of miRNA
depends on its target genes, thus a specific
miRNA might inhibit tumor progression in one
type of cancer, while promote tumorigenesis in
another. In addition, the biological function of
miR-345 might be associated with tumor micro-
environment and each type of cancer has its
own specific microenvironment.

There are some limitations in our study. Firstly,
the sample size is relatively small, large clinical
trials are needed to conduct. Secondly, we fail
to evaluate the expression profile of miR-345 in
the serum/plasma samples in patients with
NSCLC. Examining the biomarkers in the se-
rum/plasma samples might help monitor the
therapy response in real-time. Thirdly, the role
of miR-345 in the regulation of NSCLC tumori-
genesis at the cellular and molecular level is
poorly known.
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Conclusion

The expression level of tissue miR-345 was sig-
nificantly decreased in patients with NSCLC.
Reduced tissue miR-345 expression was cor-
related with development and poor prognosis
of NSCLC, indicating miR-345 acted as a tumor
suppressor in this deadly disease and might be
a promising biomarker for predicting NSCLC
progression.
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