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Prognostic significance of serum miR-17-5p in lung cancer
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Abstract miR-17-5p is abnormally expressed in various
tumor types. The aim of this study was to investigate the
expression level of miR-17-5p in serum of patients with
lung cancer and to determine whether serum miR-17-5p
expression is related to the prognosis of patients with lung
cancer. RT-qPCR was used to examine expression of
miRNA-17-5p in 20 pairs of lung cancer and adjacent
normal tissues, and sera from 221 patients with lung cancer
and 54 matched controls. The correlation of serum miR-17-
Sp with clinicopathological factors or prognosis of patients
with lung cancer was analyzed. The expression level of
miR-17-5p obviously increased in lung cancer tissues
(P = 0.004). Furthermore, serum miR-17-5p expression
also significantly increased in patients with lung cancer
compared with healthy individuals (P = 0.03). The sur-
vival analysis showed that serum miR-17-5p expression
was closely related to the survival of patients with lung
cancer. Patients with high miR-17-5p expression had
shorter survival times [hazard ratio (HR) = 1.767, 95 %CI
1.039-3.005, P = 0.035]. A lower expression level of
serum miR-17-5p helps extend the survival of patients with
lung cancer. Thus, miR-17-5p may be potential biomarker
for prediction the prognosis in patients with lung cancer.
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Introduction

Lung cancer remains one of the major cancer diseases
worldwide. Approximately 1.3 million patients with lung
cancer die each year, making it the cancer with the highest
death toll [1]. Most patients with lung cancer will progress
and ultimately die of metastasis cancer. Recent study has
shown that the average five-year survival rate of patients
with lung cancer is only 17.1 % [2]. A variety of screening
methods have been used to predict the prognosis of patients
with lung cancer, but these methods, including imaging and
cytology studies, failed to effectively improve patient
survival [3, 4].

MicroRNAs are endogenous non-coding small RNA
molecules that are extensively being studied at present.
Their lengths range from 19 to 29 nucleotides. MicroRNAs
are involved in regulating the various pathways in
eukaryotes. Abnormal expression of microRNAs has been
found in a variety of malignant cells, which is closely
related to activation of oncogenes and inactivation of anti-
oncogenes [5—7]. Rothschild et al. [8] found that increased
miR-381 expression in lung cancer cells inhibited the
expression of ID1 gene and significantly decreased cell
migration and invasion. Low expression of miR-381 was
associated with poor prognosis of lung cancer. Gaku et al.
[9] reported that miR-542-5p can inhibit the expression of
EGFR gene in lung cancer cell line H325, thereby inhib-
iting cancer cell growth. Therefore, microRNAs are closely
related to cancer development, which can be used as
potential molecular markers for cancers [10-12] and may
be used as new forms of cancer treatment [13].

The miR-17-5p originates from the mature microRNA
gene product of the miR-17 gene precursor 5p. Aberrant
expression of the miR-17-5p is observed in a variety of
cancers, including lung cancer [14-16], pancreatic cancer

@ Springer



Page 2 of 6

Med Oncol (2013) 30:353

[17], liver cancer [18, 19], breast cancer [20, 21], leukemia
[22], gastric cancer [23] and cervical cancer [24]. The miR-
17-5p is markedly overexpressed in lung cancers [14].
Reduced expression of the miR-17-5p inhibited the growth
and promoted the apoptosis in A549 cells [15]. Further-
more, the expression levels of the miR-17-5p gene were
significantly increased in hepatocellular carcinoma (HCC)
tissues and in serum of patients with gastric cancer,
and miR-17-5p overexpression was correlated with poor
prognosis [19, 23]. These previous findings suggest that
miR-17-5p has important roles in the occurrence and
development of many types of cancer. Therefore, in the
present study, we investigated the expression of the miR-
17-5p in lung cancer tissues and in serum from 221 patients
with lung cancer and 54 healthy controls, and determined
whether serum miR-17-5p expression was related to the
prognosis of lung cancer.

Materials and methods
Subjects

Tissue and serum samples used in this study were col-
lected from Fuzhou Pulmonary Hospital. A total of 20
paired of lung cancer and adjacent normal tissues were
collected from patients who received surgery in Fuzhou
Pulmonary Hospital from March 2011 to November
2011. In addition, the serum of 221 patients with lung
cancer and the serum of 54 healthy volunteers who have
the same age and gender distributions were collected. All
patients were diagnosed with lung cancer for the first
time and have never received chemotherapy, radiother-
apy or other tumor-specific treatment. All patients with
lung cancer were pathologically diagnosed with lung
cancer. Patients known to have a family history of
cancer or metastasized cancer from other or unknown
origins were excluded. All controls had no family history
of cancer and no past history of cancer. All controls
were non-smokers. The study was approved by the ethics
committee of Fuzhou Pulmonary Hospital. Collection of
samples was performed after obtaining consent from the
patients and control subjects.

RNA purification

The total RNA was extracted from tissue using the Trizol
reagent (Invitrogen, Carlsbad, CA, USA) according to the
manufacturer’s instructions. The mirVana™ miRNA Iso-
lation Kit (Ambion, Austin, TX, USA) was used to purify
RNA from serum samples according to the manufacture’s
instructions. RNA was quantified spectrophotometrically

@ Springer

with the NanoDrop ND-1000 (NanoDrop, Wilmington,
DE) and stored at —80 °C.

RT-PCR and quantitative RT-PCR (qRT-PCR)

The reverse transcription was performed using the One
Step PrimeScript® microRNA c¢DNA Synthesis Kit
(Takara, Dalian, China) according to the manufacturer’s
instructions. The reverse transcription reaction system
contained 2 x microRNA Reaction Buffer Mix (10 pl),
0.1 % bovine serum albumin (BSA, 2 pl), 1U microRNA
PrimeScript® RT Enzyme Mix (2 pl), total RNA extract
(1 pl) and RNase-free ddH,O (5 pl). The reverse tran-
scription reaction mixture was incubated at 37 °C for
60 min, followed by denaturation at 85 °C for 5 s.

The qRT-PCR was performed following the instruc-
tions on the SYBR® Premix Ex TaqTM II Kit (Takara,
Dalian, China). Each qRT-PCR reaction mixture con-
tained the following: 12.5 pl SYBR® Premix Ex Taq™
I, 1 pl PCR forward primer, 1 pl uni-miR qPCR primer,
2 ul cDNA from the RT-PCR and 8.5 pl ddH,O. The
following reaction conditions were used for qRT-PCR:
initial denaturation at 95 °C for 30 s, followed by 40
cycles of denaturation at 95 °C for 5 s and 60 °C for 30 s.
The qPCR reactions were performed on an ABI7500 Fast
Real-time PCR system (Applied Biosystems, CA, USA),
with three parallel replicates for each sample. U6 snRNA
was used as the gene reference to normalize microRNA
gRT-PCR data.

Statistical analysis

The relative miR-17-5p expression level for each subject
was calculated using the formula 2~AACU25]. The paired
t test was used to compare the differential expression in
lung cancer and normal counterpart tissues, as well as in
the serum of patients with lung cancer and normal healthy
individuals. The unilateral ANOVA test was used to
analyze the relationship between miR-17-5p expression
and the clinical pathological features of the patients. The
Kaplan—-Meier method was used to estimate the cumula-
tive probability of survival, and statistical significance
was assessed using the log-rank test. Univariate and
multivariate statistical analyses were carried out using
Cox proportional hazards regression model to investigate
the effects of patients’ characteristics (miR-17-5p
expression, smoking status, gender, age, TNM, histology)
on overall survival (OS). A value of P < 0.05 was
regarded as statistically significant. Statistical analysis
was performed using SPSS 17.0 (SPSS Inc, Chicago,
USA).
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Results

miR-17-5p overexpression in lung cancer tissues
and serum

The qRT-PCR was performed to analyze the expression of
the miR-17-5p in 20 pairs of lung cancer and their adjacent
tissues. The expression level of miR-17-5p in adjacent
normal tissues was standardized to a value of 1. The
expression levels of miR-17-5p in lung cancer tissues were
analyzed through a homogenized analysis compared with
their adjacent tissues. The expression of miR-17-5p in lung
cancer tissue was significantly higher than that in the
adjacent normal tissue (P = 0.004) (Fig. la). In addition,
serum miR-17-5p expression was also analyzed in the
serum of 221 cancer patients and 54 healthy volunteers.
The expression levels of serum miR-17-5p were signifi-
cantly elevated in patients with lung cancer (P = 0.03)
(Figure 1b).

The correlation between serum miR-17-5p expression
and pathological features

The relationship between serum miR-17-5p expression and
clinical pathological features was evaluated in order to
better understand the potential role of miR-17-5p in the
development and progression of lung cancer. Unilateral
ANOVA analysis was used to determine the relationship
between the miR-17-5p expression and the clinical char-
acteristics, including age, sex, histology, TNM and smok-
ing status. Serum miR-17-5p expression was significantly
related to the smoking status and TNM (P = 0.005 and
P = 0.031, respectively) (Table 1).

The correlation between serum miR-17-5p expression
and survival in lung cancer

Serum miR-17-5p expression was significantly related to
the survival of patients with lung cancer. Patients with high
miR-17-5p expression had a median survival time (MST)
of 33 months, whereas patients with low miR-17-5p
expression had an MST of 40 months (log-rank test

o
)

Table 1 Characteristic of patients with lung cancer serum

Characteristic miR7-5p P value
High Low
expression expression
Median (range)
221 cancer serum 2.37 £ 1.97
54 control serum 1.08 £+ 1.98
No. 101 120
Age (years) 0.134
<60 53 75
>60 48 45
Gender 0.920
Male 73 86
Female 28 34
Smoking status 0.005
Never 29 61
Current 4 0
Former 44 56
Unknown 24 2
TNM 0.031
I 35 26
I 30 44
I 34 39
v 2 11
Histology 0.060
Squamous cell 46 38
carcinoma
Adenocarcinoma 32 55
Adenosquamous 14 23
Others 9 4

P = 0.0296) (Fig. 2a). In the Cox proportional hazard
model, we found that patients with high miR-17-5p
expression had shorter OS than those with lower miR-17-
S5p expression after adjusted for age, sex, TNM, smoking
status and histology [hazard ratio (HR) = 1.767, 95 %CI
1.039-3.005, P = 0.035] (Table 2). The survival was poor
especially for patients with high miR-17-5p expression and
TNM stages of III-IV or a past history of cigarette smoking

Fig. 1 miR-17-5p expression in
lung tissues and serum.

a Expression difference of
miR-17-5p in lung cancer and
adjacent tissue. b Serum
miR-17-5p expression.
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(TNM III-1V: HR = 2.403, 95 % CI 0.57-7.322; former
smoker: HR = 6.818, 95 % CI 2.131-21.811) (Fig. 2b, ¢).

Discussion

Increasing numbers of studies have shown that microRNA
can act either as tumor proto-oncogenes or tumor sup-
pressor gene [5, 7]. Deregulated microRNA expression is
closely related to the occurrence, development and
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Fig. 2 Kaplan—-Meier survival curves for patients with lung cancer

plotted on serum miR-17-5p expression. a All patients with lung
cancer. b Patients with stage III-IV. ¢ Ever-smoking patients
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Table 2 Univariate Cox proportional hazard analysis of cancer
characteristic for survival rate

Features Subset Hazard ratio P value
95 % CI)
Age <60/>60 1.073 (0.654-1.763) 0.780
(years)
Gender Male/female 0.846 (0.496-1.442) 0.539
Smoking Never/current/former  1.160 (0.644-2.089) 0.621
status
TNM /v 0.636 (0.410-0.987  0.044
Histology =~ Adenocarcinoma/ 1.155 (0.890-1.500)  0.278
adenosquamous/
SCClother
miR-17-5p  High expression/ 1.767 (1.039-3.005) 0.035

low expression

prognosis of a variety of malignant tumors [5, 10, 26-31].
The miR-17-92 gene cluster is a highly conserved gene
cluster that encodes miR-17-5p, miR-17-3p, miR-18a,
miR-19a, miR-20a, miR-19b-1 and miR-92-1 [32]. In most
of previous studies, the expression of the miR-17-92 gene
cluster is increased in multiple tumor types, such as colo-
rectal cancer [33], lung cancer [14], pancreatic cancer [17]
and HCC [19]. The miR-17-92 cluster plays important
roles in coordinating many cellular processes, particularly
those involved in the occurrence and development of
cancer [33, 34].

In the present study, miR-17-5p was identified to be
upregulated in lung cancer tissues compared with in adja-
cent normal tissues. This result is consistent with that of
previous study [14, 16]. By constructing a network model,
Cloonan et al. [35] found that miR-17-5P could be regarded
as both an oncogene and a tumor suppressor gene in dif-
ferent cell environments, depending on the expression of
other transcriptional regulators. The high expression of
miR-17-5p can promote lung cancer cell growth and inhibit
the apoptosis of lung cancer cells [15]. Wang et al. [23]
reported that the miR-17-5p expression is increased in
gastric cancer, and its serum expression level is negatively
correlated with survival time. Chen et al. [19] reported that
miR-17-5p expression is increased in HCC tissues, and
patients with high miR-17-5p expression have poor prog-
nosis [19]. Li et al. [20] found that miR-17-5p could pro-
mote the invasion and metastasis of breast cancer cells by
inhibiting the HMG box-containing protein 1 (HBPI)
expression. However, Hossain et al. [21] found that miR17-
S5p expression was decreased in breast cancer cell lines,
and miR17-5p could inhibit cancer cell proliferation
by inhibiting the translation of AIB1 and E2F1. These
studies suggest that the functional mechanism of the miR-
17-5p in cancer is highly complex, and further research is
needed.
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The microRNAs in tumor cells can enter the blood
circulation, and the expression level of serum microRNA
can reflect its expression level in tissues to some extent.
Therefore, circulation microRNAs can be used as bio-
markers for tumor detection [7, 12]. In the represent study,
the expression levels of the miR-17-5p in lung cancer
serum were significantly increased compared with those in
normal control serum. Heegaard er al. [36] reported that
serum miR-17-5p was decreased in patients with early
stage non-small cell lung cancer. However, this phenom-
enon was not observed in the present study. Previous
studies have shown that the miR-17-5p acts as both an
oncogene and a tumor suppressor in breast cancer cell lines
[20, 21]. Furthermore, miR-17-5p overexpression was
found in high-invasive MDA-MB-231 breast cancer cells
but not in low-invasive MCF-7 breast cancer cells. In this
study, we found that patients with miR-17-5p overexpres-
sion had worse survival. This effect was more pronounced
in patients with stage III/IV than those with stage I/II
(P = 0.002). This result is in accordance with oncogenic
properties of the miR-17-5p. Therefore, the miR-17-5p
may play different roles at different stages of lung cancer,
which might explain, to some extent, the discrepant results.
Further studies are required to elucidate the underlying
mechanisms of the miR-17-5p in tumorigenesis.

In conclusion, the findings of this study indicated that
miR-17-5p overexpression in serum was correlated with
worse survival. Serum miR-17-5p expression may be an
independent prognostic factor for patients with lung cancer.
However, due to the small sample size in this study, these
results have yet to be verified by large-scale studies.
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