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Abstract: MicroRNAs (miRNAs) have been demonstrated to play a central role in the initiation and development in 
many types of cancers including colorectal carcinoma (CRC). The purpose of current study was to investigate the 
clinical significance of serum miR-140-5p in CRC. Real-time PCR was performed to compare the expression level of 
miR-140-5p in the serum samples from 63 CRC patients, 20 patients with adenomas and 20 healthy controls. Then 
the clinical significance of serum miR-140-5p was further determined. Serum miR-140-5p was downregulated in the 
serum samples derived from CRC patients compared to patients with adenomas patients and controls (P<0.01). In 
addition, its expression level was able to discriminate CRC from adenomas as well as healthy controls with high ac-
curacy, and was also significantly associated with various clinicopathological parameters including TNM stage (P = 
0.0013) and lymph node metastasis (P = 0.0323). Serum miR-140-5p was remarkably upregulated in the patients 
who received surgery (P<0.01). Patients with lower serum miR-140-5p expression suffered poorer 5-year overall 
survival (P = 0.0034). In conclusion, our study revealed that serum miR-140-5p might function as a tumor suppres-
sor in CRC, which might serve as a novel prognostic biomarker and therapeutic target.
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Introduction

Colorectal carcinoma (CRC) is a common malig-
nancy around the world, and remains a leading 
cause of cancer-related death in the developing 
countries [1]. Radiotherapy, chemotherapy and 
surgery are standard treatments for CRC and 
great strides have been made in the past few 
decades. However, the 5-year overall survival 
rate for the patients in the advanced stage 
remains very low [2]. Thus identification of 
novel biomarkers that contribute to the early 
detection of CRC is very important.

MicroRNAs (miRNAs), first discovered in Cae- 
norhabditis elegans, are a class of naturally 
occurring, highly conserved, small non-coding 
RNA molecules with 21-25 nucleotides in 
length [3]. miRNAs regulate gene expression 
post-transcriptionally by binding to the 3’-UTR 
(untranslated region) and promoting repression 
of translation or degradation of the mRNA [4]. 
Numerous studies have shown that miRNAs 
play a critical role in most important biological 
events, including survival, proliferation and dif-

ferentiation [5]. Deregulation of miRNA expres-
sion may result in activation of oncogenes or 
inactivation of tumor suppressor genes, which 
lead to the initiation and development of can-
cer [6]. In addition, miRNA is highly stable in the 
biofluids [7]. Therefore, identification of serum 
miRNA expression level in cancer is an effective 
strategy that might help early detection and 
diagnosis. For instance, the expression level of 
serum miR-21 was significantly overexpressed 
in patients with CRC compared with the normal 
controls. Moreover, upregulation of serum miR-
21 was associated with tumor size, distant 
metastasis, and poor survival, indicating that 
serum miR-21 might serve as a promising bio-
marker for predicting the clinical outcome of 
CRC [8]. Vychytilova-Faltejskova et al identified 
a panel of noninvasive biomarkers including 
miR-23a-3p, miR-27a-3p, miR-142-5p and miR-
376c-3p and this 4-miRNA signature showed 
high accuracy in discriminating CRC from 
healthy controls [9]. 

Aberrant expression of miR-140-5p has been 
demonstrated to play an important role in many 
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Classification. The clinical information of the 
patient cohort was summarized in Table 1.

Serum preparation

In each case, at least 3 mL peripheral blood 
sample was collected and then separated by 
centrifugation. Briefly, the samples were first 
centrifuged at 1,200 g for 10 min at 4°C, and 
then the supernatant was transferred to a 
clean centrifuge tube and undergo a second 
centrifugation at 16,000 g for 10 min at 4°C. 
Supernatant serum was then stored at -80°C 
for future use.

Real-time PCR

The mirVanaTM PARISTM kit (Applied Biosystems 
Life Technologies, Foster City, CA, USA) was 
used to extract the total RNA from serum sam-
ples according to the manufacturer’s instruc-
tion. The first strand cDNA was synthesized 
with TaqMan MicroRNA Reverse Transcription 
Kit (Applied Biosystems). The cDNA was am- 
plified and quantified using FastStart SYBR 
Green Master (Roche Applied Science, Indian- 
apolis, IN, USA). The expression level of miR-
140-5p in the serum samples was detected 
using an ABI PRISM 7500 Sequence Detection 
System (Applied Biosystems). The changes in 
miR-140-5p expression were determined using 
the 2-ΔΔCT method with the U6 small nuclear 
RNA (U6) as the reference gene 

Statistical analysis

All the data was expressed as mean ± standard 
deviation. Statistical analyses were performed 
using SPSS Software version 18.0 (SPSS Inc., 
Chicago, IL) and GraphPad Prism version 6.0 
(GraphPad Software Inc., La Jolla, CA). The non-
parametric Mann-Whitney U and Kruskal-Wallis 
H test were used to compare the expression 
level of serum miR-140-5p among the CRC 
patients, patients with adenomas and the 
healthy controls. The efficacy of serum miR-
140-5p for disease diagnosis was evaluated by 
the area under receiver operating characteris-
tic (ROC) curve (AUC). The relationship between 
serum miR-140-5p expression level and clinical 
parameters of CRC was evaluated using Chi-
squared test. The survival curves were plotted 
using the Kaplan-Meier method, with differenc-
es assessed by the log-rank test. P<0.05 was 
considered to be statistical significance.

types of cancers including CRC [10-13]. How- 
ever, the expression levels of miR-140-5p in the 
serum samples of patients with CRC as well  
as its potential clinical significance remain 
poorly known. Therefore, the purpose of current 
study was to elucidate the prognostic value of 
serum miR-140-5p in CRC.

Materials and methods

Study population

This study was approved by the Research  
Ethics Committee at Hebei Cangzhou Central 
Hospital. Written informed consent to partici-
pate in the study was obtained from all subjects 
and their relatives. The serum samples were 
obtained from patients with CRC or colorectal 
adenomas and healthy volunteers who received 
treatment from Hebei Cangzhou Central 
Hospital. All the patients with CRC or adeno-
mas were pathologically confirmed and CRC 
patients were classified according to the 2009 
Union for International Cancer Control (UICC) 

Table 1. The association between serum miR-
140-5p expression level and the clinical features 
of CRC

Parameters Case Serum  
miR-140-5p P

Low High
Age 0.9232
    <60 34 18 16
    ≥60 29 15 14
Gender 0.1634
    Male 32 14 18
    Female 31 19 12
Tumor size 0.5602
    <5 27 13 14
    ≥5 36 20 16
TNM Stage 0.0013
    I/II 35 12 23
    III/IV 28 21 7
Lymph node metastasis 0.0323
    No 42 18 24
    Yes 21 15 6
Distant metastasis 0.1105
    No 57 28 29
    Yes 6 5 1

Histological grade 0.2071
    Well/moderate 39 18 21
    Poor 24 15 9
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into high and low serum miR-140-5p expres-
sion group. The Chi-square results showed that 
serum miR-140-5p level was associated with 
TNM stage (P = 0.0013) and lymph node me- 
tastasis (P = 0.0323). However, it was not cor-
related with age, gender tumor size, distant 
metastasis and histological grade (P>0.05) 
(Table 1).

Correlation between serum miR-140-5p level 
and overall survival of CRC patients

The survival analysis showed that the CRC 
patients in the low serum miR-140-5p expres-
sion group had a worse 5 year overall survival 
than those in the high serum miR-140-5p 
expression group (P = 0.0034) (Figure 4).

Results

Serum miR-140-5p was downregulated in 
patients with adenoma and CRC

The real-time PCR results showed that the 
expression level of miR-140-5p was significant-
ly decreased in the serum samples derived 
from patients with CRC or adenomas in com-
parison with healthy volunteers (P<0.01) 
(Figure 1). In addition, serum miR-140-5p level 
was remarkably enhanced in those patients 
(patients with CRC or adenomas) who received 
surgery treatment, indicating serum miR-140-
5p might be used to monitor the therapeutic 
responses (P<0.01). However, serum miR-140-
5p changed little in the patients who received 
non-surgery treatment (NST) (P>0.05) (Figure 
2).

Discrimination capacity of serum miR-140-5p 
for CRC

To determine whether the serum level of miR-
140-5p had diagnostic values, the ROC curve 
was applied to analyze their diagnostic sensi- 
tivity and specificity. The optimal sensitivity and 
specificity of miR-140-5p were 86.21% and 
88.45% in distinguishing CRC from normal con-
trols (AUC = 0.915). The optimal sensitivity and 
specificity of miR-140-5p were 71.45% and 
90.72% in distinguishing CRC from adenomas 
(AUC = 0.860) (Figure 3).

Association between serum miR-140-5p level 
and clinicopathological parameters of CRC

The median value of serum miR-140-5p was 
used as a cutoff point to divide the CRC patients 

Figure 1. Expression level of serum miR-140-5p 
among CRC patients, adenomas patients and 
healthy controls.

Figure 2. Serum miR-140-5p was increased follow 
surgery therapy.
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ment of CRC and downregulation of miR-140-
5p might promote the tumorigenesis of this 
malignancy. 

Consistent with our findings, miR-140-5p ex- 
pression was reduced in CRC tissue samples 
and it expression level was associated with 
poor prognosis of CRC. In addition, overexpres-
sion of miR-140-5p suppressed the prolifera-
tion, migration and invasion capacity of CRC 
cells both in vitro and in vivo, and opposite 
results was found when miR-140-5p was in- 
hibited. Moreover, vascular endothelial growth 
factor A (VEGF-A) and smad2 were identified  
as the direct targets of miR-140-5p, indicating 
miR-140-5p might be crucial for the carcino-
genesis of CRC [13, 14]. Similarly, the expres-
sion level of miR-140-5p was decreased in 
hypopharyngeal squamous cell carcinoma and 
correlated with tumor stage and lymph node 
metastasis. Ectopic expression of miR-140-5p 
inhibited the migration and invasion capacity of 
cancer cells [15]. miR-140-5p was significantly 
decreased in hepatocellular carcinoma (HCC) 
and liver cancer cell lines. In addition, its 
expression level was correlated with various 
clinical features of HCC including multiple nod-
ules, vein invasion, capsular formation, and dif-
ferentiation, as well as overall and disease-free 
survival. The proliferation and metastasis ca- 
pacity of liver cancer cells were remarkably in- 
hibited when miR-140-5p was overexpressed, 
suggesting that miR-140-5p might function as 
a tumor suppressor in HCC [16]. Similar found-
ing was also reported in a number of cancers 
such as head and neck cancer and ovarian  
cancer [17, 18]. It seems that the tumor sup-
pressive role of miR-140-5p might be indepen-

Discussion

Our results showed that the expression level  
of serum miR-140-5p was significantly down-
regulated in patients with adenomas or CRC 
and it could discriminate CRC from adenomas 
as well as healthy controls with high accuracy. 
Serum miR-140-5p was remarkably upregulat-
ed in the patients who received surgery. In addi-
tion, its expression level was significantly asso-
ciated with TNM stage and lymph node 
metastasis. Furthermore, the CRC with lower 
serum miR-140-5p expression had significantly 
shorter overall survival compared to those with 
higher serum miR-140-5p expression. Collec- 
tively, these data suggest that miR-140-5p 
plays a tumor suppressive role in the develop-

Figure 3. Diagnostic value of serum miR-140-5p in 
CRC.

Figure 4. Association between serum miR-140-5p 
and overall survival of CRC.
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dent of the tumor microenvironment and can-
cer type. To the best of knowledge, no study 
has reported that miR-140-5p can promote  
the development of cancer. Recently a study 
showed that the expression level of miR-140-
5p was upregulated in non-small cell lung can-
cer (NSCLC) [19]. However, whether upregula-
tion of miR-140-5p has clinical significance in 
NSCLC remains unknown.

One limitation of the current study is the rela-
tive sample size, large cohort studies should 
perform to further elucidate the clinical signifi-
cance of miR-140-5p in CRC. In addition, whe- 
ther combination of tissue and serum miR-140-
5p contributes to higher diagnostic value re- 
mains further investigation. Moreover, future 
studies should reveal the molecular mecha-
nisms of miR-140-5p downregulation that drive 
the progression of CRC.

In conclusion, serum miR-140-5p was decre- 
ased in patients with CRC and its downregula-
tion was correlated with poor prognosis of this 
deadly disease, suggesting serum miR-140-5p 
might be a promising biomarker and could have 
potential therapeutic application in CRC.
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