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Down-regulation of miR-182 and miR-183 acts as  
potential predictor biomarkers in progression,  
metastasis, and poor prognosis of  
non-small cell lung cancer
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Abstract: microRNAs (miRNAs) play important roles in cancer development, progression, and metastasis. The aim of 
this study was to explore the expression of miR-182 and miR-183 and its potential relevance to clinicopathological 
features and patient survival. miRNAs expression in 73 pairs of NSCLC tissues and their adjacent non-tumor tis-
sues was measured by quantitative real-time PCR (qRT-PCR). Additionally, the correlation of miR-182 and miR-183 
expression with clinicopathological features and prognosis of NSCLC patients were analyzed. Our results suggested 
that miR-182 expression was significantly down-regulated in NSCLC tissues compared with adjacent non-tumor tis-
sues. On the other hand, miR-183 expression was also clearly down-regulated in NSCLC tissues. Furthermore, our 
findings indicated that decreased expression of miR-182 and miR-183 was strongly correlated with poor differen-
tiation, advanced tumor stage, and lymph nodes metastasis (P<0.05). Kaplan-Meier survival and log-rank analysis 
suggested that decreased expression of miR-182 and miR-183 was strongly correlated with shorter overall survival 
(log-rank test, P<0.05). Multivariate Cox proportional hazards model revealed that down-regulated expression of 
miR-182 and miR-183 were independent prognostic biomarkers of overall survival of NSCLC patients. These find-
ings suggested that down-regulation of miR-182 and miR-183 was associated with the progression and metastasis 
of NSCLC and would be applied as a therapeutic agent in the treatment of NSCLC.
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Introduction

Lung cancer is currently the most common 
malignant disease and the leading cause of 
mortality in the world, and non-small cell lung 
cancer (NSCLC) accounts for 75-80% of lung 
cancer cases [1, 2]. Despite the enormous 
improvements made in chemotherapy and 
radiotherapy over the past few decades, the 
5-year overall survival rate of NSCLC is still less 
than 15% [3]. The distant metastases are 
responsible for the failure of NSCLC therapy 
and the poor prognosis [4]. Therefore, discov-
ery of new specific therapeutic targets may pro-
vide effective management for this disease. 

MicroRNAs (miRNAs) are a class of small non-
coding RNAs that negatively regulate the ex- 
pression of their target genes by binding to the 
3’-untranslated regions (3’-UTRs) of target 

mRNAs that leads to mRNA degradation or 
translational suppression [5, 6]. MiRNAs are 
involved in the regulation of many key biological 
processes including cell proliferation, differen-
tiation and migration [7]. Mounting evidence 
revealed that tissue miRNA expression profiles 
could act as diagnostic or prognostic biomark-
ers in cancer progression [8, 9]. 

Dysregulation of different miRNAs have been 
suggested in term of NSCLC, For example, Guo 
et al showed that miR-204 was down-regulated 
in NSCLC tissues and associated with a poor 
prognosis in NSCLC patients [10]. Xu et al sug-
gested miR-9 was up-regulated in NSCLC tis-
sues and correlated with adverse clinical fea-
tures and unfavorable survival [11]. In addition, 
He et al reported that up-regulated expression 
of miR-452 could inhibit metastasis of NSCLC 
by regulating BMI1 expression [12]. However, 
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ence. The ΔΔCt (ΔΔCt = ΔCttumor samples - ΔCtcontrol 

sample) to qualify the expression rate of miR-182 
and miR-183. 

Statistical analysis

All computations were carried out using the 
software of SPSS version 18.0 for windows. 
Data were expressed as means ± standard 
deviation (SD). Differences between groups 
were evaluated using Student’s t-test or χ2 test.
Survival analysis was done by using the log-
rank test and Kaplan-Meier method. A Cox pro-
portional hazards model was performed to 
assess multivariate analyses of prognostic val-
ues. P<0.05 was statistically significant.

Results

We found that the expression of miR-182 was 
significantly decreased in NSCLC tissues com-
pared with adjacent non-tumor tissues (P<0.05; 
Figure 1), On the other hand, a lower expres-
sion of miR-183 was also found in NSCLC tis-
sues when compared with adjacent non-tumor 

the role of miRNAs in development and pro-
gression of NSCLC remains ambiguous and fur-
ther studies is needed.

Therefore, our aim is to evaluate the expression 
pattern of miR-182 and miR-183 in human 
NSCLC and their association with clinicopatho-
logical features.

Materials and methods

Patients and tissue samples

This study was approved by the Research Ethics 
Committee of Xinxiang Central Hospital. Written 
informed consent was obtained from all of the 
patients. All specimens were handled and 
made anonymous according to the ethical and 
legal standards.

A total of 73 paired tissue samples of NSCLC 
and non-tumor tissues were collected from 
Xinxiang Central Hospital between 2009 and 
2010. Patients were underwent surgery with-
out chemotherapy or radiotherapy before the 

surgery. In term of the tissue 
samples, the diagnosis was 
approved by pathologist. All 
the specimens stored in liquid 
nitrogen after surgical opera-
tion until use. The clinicopath-
ological features are catego-
rized in Table 1.

Quantitative real-time PCR

The total RNA isolated from 
tissues using TRIzol reagent 
based on the constructor’s 
instructions. Gene specific 
primers were used to synthe-
size cDNA from the TaqMan 
miRNA Assays and reagents 
from the TaqMan miRNA Re- 
verse Transcription kit (App- 
lied Biosystems). Real-time 
PCR was carried out to detect 
the expression level of miR-
NAs using an invitrogen kit by 
system of Rotor-gene 6000 
(Qiagen). The primers were 
used from the TaqMan miRNA 
Assays. The relative amount 
of miRNAs was normalized 
with U6 gene as internal refer-

Table 1. The relationship of miRNAs expression with clinicopatho-
logical features of patients with NSCLC

Clinicopathological 
features Number

miR-182 
expression

miR-183 
expression

P value 
(miR-
182)

P value 
(miR-
183)Low High Low High

Age (years) 0.417 0.892
    <60 31 14 17 16 15
    ≥60 42 23 19 21 21
Gender 0.168 0.565
    Male 47 21 26 25 22
    Female 26 16 10 12 14
Tumor size (cm) 0.415 0.127
    <3 38 21 17 16 22
    ≥3 35 16 19 21 14
Histologic type 0.897 0.285
    Squamous 33 16 17 19 14
    Adenoma 40 20 20 18 22
Differentiation 0.033 0.002
    Mod-well 48 20 28 18 30
    Poor 25 17 8 19 6
Tumor stage 0.001 0.022
    I-II 42 14 28 18 26
    III 31 23 8 21 10
Lymph nodes metastasis 0.024 0.001
    No 52 22 30 20 32
    Yes 21 15 6 17 4
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tissues (P<0.05; Figure 2). According to the 
median expression level of miR-182 and miR-
183, we divided the patients into low and high 
expression groups. The correlation between 
clinicopathological features and miR-182 and 
miR-183 expression in high and low expression 
groups were summarized in Table 1. 

In term of miR-182, our results revealed that 
down-regulated expression of miR-182 was 
clearly correlated with poor differentiation, 
advanced tumor stage, and lymph nodes 
metastasis (P<0.05). No significant difference 
was found between miR-182 and age, gender, 
tumor size, and histologic type (P>0.05) (Table 
1). In term of miR-183, our data showed that 
decreased expression of miR-183 was associ-
ated with poor differentiation, advanced tu- 
mor stage, and lymph nodes metastasis (P< 
0.05). There was no significant correlation of 
miR-183 with other clinicopathological fea-
tures (Table 1).

Kaplan-Meier survival and log-rank analysis 
were performed to evaluate the association of 

miR-182 and miR-183 expression with overall 
survival of NSCLC patients. As shown in Fig- 
ures 3 and 4, the decreased expression of miR-
182 and miR-183 was strongly correlated with 
poor overall survival of NSCLC patients (log-
rank test; P<0.05). Multivariate Cox proportion-
al hazards model showed that low expression 
of miR-182 and miR-183, differentiation, tu- 
mor stage, and lymph nodes metastasis were 
independently associated with poor overall sur-
vival of NSCLC patients as prognostic factors 
(Tables 2 and 3). 

Discussion

MiRNAs are either tumor suppressors or onco-
genes in human carcinogenesis [13]. Dysre- 
gulation of miRNAs has been previously report-
ed in many kinds of tumor. For example, Sun et 
al showed that miR-646 could act as a tumor 
suppressor and inhibited osteosarcoma cell 
metastasis by down-regulating FGF2 expres-
sion [14]. Dou et al reported that miR-212 could 
suppress the tumor growth of human hepato-
cellular carcinoma by targeting FOXA1 [15]. 
Fujii et al revealed that miR-145 could act as a 
tumor oncogene and promoted differentiation 
in human urothelial carcinoma through down-
regulation of syndecan-1 expression [16]. More- 
over, dysregulation of different miRNAs has 
been recently suggested in terms of NSCLC. In 
current study, we evaluated the expression pat-
tern of miR-182 and miR-183 in term of NSCLC.

In the present study, we found that the expres-
sion level of miR-182 were significantly dec- 
reased in NSCLC tissues compared with adja-
cent non-tumor tissues, suggesting that miR-
182 may function as tumor suppressor in 
NSCLC progression. Aberrant regulation of miR-
182 has been reported in many kinds of malig-
nancies. For example, Sun et al showed that 
miR-182 was down-regulated in cervical tumor 
and induced cervical cancer cell apoptosis 
through inhibiting the expression of DNMT3a 
[17]. Tang et al reported that miR-182 was 
down-regulated in human gastric cancer and 
inhibited gastric cancer cell proliferation 
through targeting oncogenic ANUBL1 [18]. On 
the other hand, Zhang et al found that miR-182 
was up-regulated in colorectal cancer and pro-
moted cell growth and invasion by targeting 
forkhead box F2 transcription factor [19]. These 
studies suggested that miR-182 could be tumor 
specific and probably dependent on its targets 
in many kinds of cancer.

Figure 1. The relative expression level of miR-182 ex-
pression between NSCLC tissues and adjacent non-
tumor tissues. *P<0.05 

Figure 2. The relative expression level of miR-182 ex-
pression between NSCLC tissues and adjacent non-
tumor tissues. *P<0.05.
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miR-182 and miR-183 may be biomarkers for 
prognosis in patients that suffered NSCLC.

In conclusion, our result indicated that down-
regulated expression of miR-182 and miR-183 

On the other hand, miR-183 expression was 
down-regulated in NSCLC tissues in compari-
son with adjacent non-tumor tissues in the cur-
rent study. It has been reported that miR-183 
was down-regulated in many other cancer 

types. For example, Zhou et al 
showed that miR-183 was 
down-regulated in pancrea- 
tic ductal adenocarcinoma 
(PDAC) and associated with 
advanced clinical features 
and poor overall survival of 
PDAC patients. Furthermore, 
they demonstrated that a low 
level of miR-183 expression 
could suppress the growth of 
PDAC cells via regulation of 
Bmi-1 expression [20]. Cao et 
al showed that miR-183 inhib-
ited the invasion of gastric 
cancer by targeting Ezrin ex- 
pression [21]. Nevertheless, 
further investigations were 
needed to identify the role of 
miR-183 in the pathogenesis 
of NSCLC. 

Our data showed that low 
expression of miR-182 and 
miR-183 was correlated with 
tumor progression in NSCLC. 
In term of miR-182, the res- 
ults indicated that decreased 
expression of miR-182 was 
correlated with poor differen-
tiation, advanced tumor sta- 
ge, and lymph nodes metasta-
sis. In term of miR-183, we 
found that down-regulated 
expression of miR-183 was 
associated poor differentia-
tion, advanced tumor stage, 
and lymph nodes metastasis. 
Kaplan-Meier survival and 
log-rank analysis demonstrat-
ed that decreased expression 
of miR-182 and miR-183 was 
strongly correlated with short-
er overall survival that might 
be involved in prognosis of 
NSCLC. Multivariate Cox pro-
portional hazards model sh- 
owed that low expression of 

Figure 3. Correlation of miR-182 expression with survival time in patients 
with NSCLC.

Figure 4. Correlation of miR-183 expression with survival time in patients 
with NSCLC.
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