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Original Article 
MicroRNA-140-3p expression level is an independent 
prognostic factor in NSCLC
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Abstract: Objective: The aim of the present study was to explore the clinical significance of microRNA-140-3p ex-
pression in NSCLC. Methods: The expression patterns of miR-140-3p in 224 pairs of human lung cancer tissues 
and normal tissues were analyzed using qRT-PCR. The relationship between clinicopathologic characteristics and 
miR-140-3p was analyzed by chi-square test. Survival curves were assessed by the Kaplan-Meier method and log-
rank tests was used to examine the differences. The Cox proportional hazard regression model was used to analyze 
the risk factors for NSCLC. Results: The expression of miR-140-3p in NSCLC tissues was lower than that in the ad-
jacent non-tumor tissues. The down-regulation of miR-140-3p was significantly associated with lymphatic invasion 
(P = 0.001), distant metastasis (P < 0.001), TNM stage (P = 0.002), and tumor grade (P = 0.025). Kaplan-Meier 
analy sis with the log-rank test showed that low miR-140-3p expression had a significant impact on OS (P < 0.001). 
Furthermore, Multivariate Cox analysis indicated that miR-140-3p expression was an independent prognostic fac-
tor for OS in patients with NSCLC. Conclusion: The miR-140-3p may be a potential prognostic bio marker of NSCLC.
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Introduction

Non small-cell lung cancer (NSCLC), a common 
type of lung cancer, is one of the most frequ- 
ently diagnosed types of cancer [1]. Despite 
recent diagnostic and therapeutic advance-
ments. Limited therapeutic options are avail-
able for surgery-resistant NSCLC, resulting in 
poor prognosis [2, 3]. Early diag nosis and prog-
nostic evaluation of NSCLC are crucial for time-
ly and appropriate treatment.

MiRNAs are 21- to 23-nucleotide, endogenous 
noncoding RNAs that negatively regulate target 
gene expressions by binding to its 3’UTR 
regions [4, 5]. miRNAs play an important role in 
cancer development and progression by regu-
lating apoptosis and carcinogesis [6, 7]. More- 
over, it was reported that miRNAs were corre-
lated with the pathogenesis of many human 
cancers [8]. For instance, MicroRNA-325-3p 
upregulation inhibited cell invasion and prolif-
eration by targeting HMGB1 in non-small cell 
lung cancer [9]. Down-regulation of miR-32 was 

correlated with NSCLC progression [10]. miRNA-
221 promoted human non-small cell lung can-
cer cell H460 growth by targeting P57 [3]. 
These results informed that miRNA may be a 
promising biomarker associated with clinical 
outcomes in NSCLC.

MiR-140-3p is a newly found miRNA, miR-140-
3p was found to inhibit proliferation, migration 
and invasion of lung cancer cells by targeting 
ATP6AP2 [11], suggesting that it might function 
as a tumor suppressor. However, up to date, 
prognostic role of miR-140-3p expression in 
NSCLC have not been investigated.

Materials and methods

Patients and samples

This study was approved by the Review Board  
of Shijitan Hospital, and written informed con-
sent was obtained from all patients. 224 pairs 
of NSCLC and adjacent tissues were obtained 
from patients who underwent surgery in hospi-
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tal from 2007 to 2015. None of patients had 
received chemotherapy, immunotherapy and 
radiotherapy prior to surgery. Immediately fol-
lowing surgical resection, the tissue samples 
were immediately frozen in liquid nitrogen and 
stored at -80°C until further analysis. Patient 
characteristics are shown in Table 1.

Quantitative real-time PCR

Total RNA was extracted from frozen samples 
using Trizol reagent (Invitrogen, Pudong, 
Shanghai, China) according to the manufactur-
er’s instructions. The RNA concentration was 
measured using a NanoDrop 2000 spectropho-
tometer (Thermo Fisher Scientific, Wilmington, 
DE, USA). The expression of miR-140-3p was 
determined by miScript SYBR Green PCR Kit 

As shown in Figure 1, Relative miR-140-3p 
level was found to be significantly lower in 
patients with NSCLC than healthy controls (P < 
0.01).

miR-140-3p downregulation associates with 
advanced clinicopathological features of hu-
man lung cancer

For better understanding of the potential roles 
of miR-140-3p in NSCLC development and pro-
gression, patients were divided into two groups 
(high and low) according to the median level of 
relative quantity. The relationships of the miR-
140-3p with various clinical factors of NSCLC 
were ana lyzed and summarized in Table 1. Low 
expression of miR-140-3p was found to 
significant ly correlate with lymphatic invasion 

Table 1. Correlation between miR-140-3p expression and 
different clinicopathologic features of 224 patients with 
NSCLC

Parameters Number 
of cases

MIR-140-3P 
EXPRESSION

P Value
Low (n 
= 116)

High (n 
= 108)

Age (y) 0.342
    < 60 109 60 49
    ≥ 60 115 56 59
Sex 0.231
    Male 111 53 58
    Female 113 63 50
Smoking History 0.319
    Never 30 13 17
    Former + Current 194 103 91
Histology 0.461
    Squamous cell carcinoma 84 40 44
    Adenocarcinoma 89 48 41
    Other 51 28 23
Lymphatic invasion 0.001
    Positive 73 49 24
    Negative 151 67 84
Distant metastasis < 0.000
    Positive 70 53 17
    Negative 154 63 91
TNM stage 0.002
    I/II 81 31 50
    III/IV 143 85 58
Tumor grade 0.025
    I-II 105 46 59
    III 119 70 49

(Qiagen), using real-time PCR. Expre- 
ssion of miR-101 was normalized 
according to the internal RNU6B con-
trol, and plotted as relative value, 
which were calculated by using the 
2-ΔΔCT method. Each sample was 
examined in triplicate for qRTPCR.

Statistical analysis

The comparison of the expression lev-
els of miR-140-3p between NSCLC tis-
sues and adjacent normal tissues 
were performed using the two-sample 
Student’s t test. The chi square or 
Fisher’s exact probability test was 
used to examine possible association 
between miR-140-3p expression and 
clinicopathologic factors. Survival an- 
alysis was conducted with the Kaplan-
Meier method. Multivariate analysis of 
the prognostic factors was performed 
with Cox regression model. Significant 
differences were accepted at P < 0.05. 
All statistical analyses were performed 
with SPSS version 18.0 (SPSS Inc., 
Chicago, IL, USA).

Results

miR-140-3p is downregulated in hu-
man lung cancer tissues

miR-140-3p expression was detected 
in 224 pairs of NSCLC and correspond-
ing adjacent noncancerous tissues 
normalized to U6 small nuclear RNA. 
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(P = 0.001), distant metastasis (P < 0.000), 
TNM stage (P = 0.002), and tumor grade (P = 
0.026). However, we did not find any significant 
correlation between miR-198 levels and other 
clinicopathological features.

Low-expression level of miR-140-3p predicts 
poor prognosis in NSCLC patients

Using the Kaplan-Meier method and log-rank 
test, the overall survival of patients with low 
miR-140-3p expression levels were found to be 
significantly shorter than those of patients with 
high miR-140-3p expression levels (P = 0.001; 

Figure 2). Furthermore, we performed univari-
ate and multivariate analysis using the Cox pro-
potional harzard regression model to deter-
mine whether miR-140-3p expression and 
other clinical parameters are independent fac-
tors for prognostic prediction in NSCLC patients. 
Multivariate analysis showed that miR-140-3p 
expression level was independent prognostic 
factors for overall survival (P = 0.013) shown in 
Table 2.

Discussion

Lung cancer is the leading cause of cancer-
related death worldwide [12]. Even if the recent 
development in tumor diagnosis and treatment 
have been tremendous, the outcome of the 
patients with NSCLC remains poor [13, 14]. It is 
of great significance to explore the underlining 
molecular mechanisms and to identify a power-
ful prognostic indicator for human lung cancer. 
Several clinical prognostic markers for lung 
cancer have been recognized to dichotomize 
the risk, such as age, sex, tumor stage [15]. 
However, the sensitivity of those biomarkers is 
not satisfied. Therefore, it is imperative to 
develop novel sensitive and specific biomark-
ers for detection of NSCLC. MicroRNA-140-3p 
is a new discovered miRNA. there is little 
research about the role of miR-140-3p in pro-
gression of tumor. Recently, Kong et al. found 
that MicroRNA-140-3p functioned as atumor 
suppressor by targeting ATP6AP2 [11]. However, 
the prognostic value of miR-140-3p in NSCLC 
was not reported.

In our present study, we found that miR-140-3p 
was downregulated in NSCLC tissues in com-
parison with matched noncancerous lung tis-
sues. To explore the association between the 
miR-140-3p expression levels and the clinico-
pathological factors. patients were divided into 
two groups (high and low). Our results showed 
that The associations between the miR-140-3p 
expression level and lymphatic invasion, dis-
tant metastasis, tumor grade and TNM stage 
were significant. The result of Kaplan Meier 
analysis revealed that Low miR-140-3p levels 
in NSCLC were associated with shorter OS (P = 
0.001). Furthermore, multivariate analysis indi-
cated miR-105 as an independent prognostic 
indicator for glioma patients (P = 0.013). 
Therefore, our finding suggested that miR-140-
3p could be an potential factor that plays an 

Figure 1. Expression level of the miR-140-3p in 
NSCLC tissues and matched normal tissues.

Figure 2. Kaplan-Meier survival curves of OS based 
on miR-140-3p expression.
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important role in the malignant progression of 
gliomas.

MiR-140-3p has been observed to be involved 
in multiple physiological and pathological pro-
cesses. For example, Song et al. found that up-
expression of miR-140 inhibited cell migration 
and invasion in both osteosarcoma and colon 
cancer cell lines [16]. More recently, Yang et al. 
reported that miR-140-5p inhibits migration 
and invasion in HCC cell lines by targeting 
transforming growth factor β receptor 1 and 
fibroblast growth factor 9 [17]. Furthermore, 
Yuan et al. identified that miR-140-3p inhibits 
tumor progression by targeting Insulin-Like 
Growth Factor 1 Receptor (IGF1R) in NSCLC 
[18]. Similarly, Kong et al. found that microRNA-
140-3p inhibits proliferation, migration and 
invasion of lung cancer cells by targeting 
ATP6AP2 [11]. Those results informed that miR-
140-3p expression may be correlated with 
tumor progression and function as tumor 
suppressor.

Conclusion

To our knowledge, this is the first study on clini-
cal significance of levels of miR-140-3p in 
NSCLC patients. Our study revealed that the 
expression levels of miR-140-3p were down-
regulated in NSCLC tissues. Low expression of 
miR-140-3p was correlated with poor progno-
sis for NSCLC. MiR-140-3p may be useful for 
evaluating prognosis and may provide a novel 
target for the treatment of patients with NSCLC.
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