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Abstract. – OBJECTIVE: Our study aimed to 
investigate the expression pattern, clinicopath-
ological feature and prognostic role of miR-
1181 in nasopharyngeal carcinoma (NPC), and 
to determine the functional effects and poten-
tial mechanism of miR-1181 in NPC. 

PATIENTS AND METHODS: The expression lev-
els of miR-1181 were determined in NPC tissues and 
cell lines by RT-PCR. The clinical data were inter-
preted by chi-square test, univariate analysis, and 
multivariate analysis. The effect of PVT1 on prolifer-
ation was evaluated by CCK-8 and colony formation 
assays, and migration and invasion ability were eval-
uated by transwell and wound-healing assays. The 
association between miR-1181 and Wnt/β-catenin 
pathway was analyzed by Western blot.  

RESULTS: We found that miR-1181 expression 
was significantly down-regulated in both NPC tis-
sues and cell lines. Low expression of miR-1181 
was significantly associated with N stage (p=0.013), 
clinical stage (p=0.037) and grade (p=0.033). Clini-
cal assays showed that patients with low miR-1181 
expression had shorter overall survival time than 
those with high miR-1181 expression (p=0.0007). 
Multivariate analysis revealed that miR-1181 ex-
pression was independently associated with the 
overall survival. Functional investigations indicat-
ed that overexpression of miR-1181 suppressed 
NPC cells proliferation, migration and invasion. 
Mechanistically, forced miR-1181 expression sup-
pressed the activity of Wnt/β-catenin pathway. 

CONCLUSIONS: Our findings proved that miR-
1181 may serve as a candidate prognostic biomark-
er and target for new therapies in NPC patients.
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Introduction

Nasopharyngeal carcinoma (NPC) is a squa-
mous cell carcinoma derived from epithelial cells 
lining the nasopharynx, which is frequent in 

Southern China, with an incidence of 15-25 per 
100,000 people1,2. NPC is closely associated with 
several factors, such as environmental factors, ge-
netic susceptibility and Epstein-Barr virus (EBV) 
infection3. Due to its more sensitivity to radiation 
compared with some other cancers, NPC can be 
successfully treated if the tumor is locally con-
fined to the nasopharynx at diagnosis4. However, 
30-40% of NPC patients will develop distant me-
tastasis5. Local recurrence and distant metastasis 
are the important reasons of treatment failure6. 
Thus, exploring potential mechanism of NPC pro-
gression and developing novel treatments are re-
quired to improve the prognosis for patients with 
NPC. MicroRNAs (miRNAs) are short noncoding 
RNAs of approximately 22 nucleotides in length 
that function in posttranscriptional gene regulato-
ry pathways7. It has been confirmed by increasing 
evidence that miRNAs are closely involved in the 
regulation of diverse cellular processes including 
developmental timing, signal transduction, tissue 
differentiation and apoptosis8,9. Recent studies10-12 

show that miRNAs are involved in the tumorigen-
esis and progression of almost all tumors, where 
some can function as tumor promoters or anti-on-
cogenes according to cells situations. These find-
ings may provide new insights into the molecular 
mechanisms underlying nasopharyngeal carcino-
genesis. MiR-1181 was a recent identified miRNA, 
which had been reported to be dysregulated in 
several tumors, such as pancreatic cancer, ovarian 
cancer and breast cancer13-15. However, the expres-
sion pattern and potential function of miR-1181 
in NPC have not been reported. Wnt/β-catenin 
signaling are important in developmental process-
es, cell growth and differentiation, and they have 
been confirmed to be involved in the regulation of 
various tumor progression16. The epithelial-mes-
enchymal transition (EMT) is an essential step in 
invasion and metastasis of human cancers. It has 
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been confirmed that dysregulation of Wnt/β-cat-
enin signaling induce EMT17. However, it remains 
unclear whether and how other factors are in-
volved in the metastasis of NPC by modulating 
the Wnt/β-catenin pathway. In this study, we used 
bioinformatics and RT-PCR to explore whether 
miR-1181 was abnormally expressed in NPC, and 
also studied the prognostic value of miR-1181 in 
NPC patients. In addition, we conducted in vitro 
assays to explore the potential biological functions 
of miR-1181 in the proliferation and metastasis of 
NPC cells. Finally, we attempted to study the po-
tential mechanism of miR-1181 in progression of 
NPC cells by exploring the association between 
miR-1181 and Wnt/β-catenin pathway.

Patients and Methods

Patients and Tissue Samples
Human NPC specimens and corresponding nor-

mal tissues were obtained from 143 nasopharyngeal 
carcinoma patients who were received surgical re-
section without additional treatments in the Affili-

ated Hospital of Xuzhou Medical University from 
March 2010 to July 2013. Before surgery, all the 
patients did not receive any antitumor treatment. 
The clinical information of the patients with NPC 
was shown in Table I. This study was approved by 
the Ethics Committee of the Affiliated Hospital of 
Xuzhou Medical University, and written informed 
consents were obtained from all patients.

Cell Lines and Cell Transfection
The CNE-2, HONE-1, SUNE-1, HNE-1, 

C666-1 and CNE-1 cells (NPC cell lines), and 
NP69 cells (immortalized human nasopharyn-
geal epithelial cells) which were cultured using 
RPMI-1640 medium (Yaji Biotech, Minhang, 
Shanghai, China), were all purchased from Wu-
han Procell Co., Ltd. (Wuhan, Hubei, China). 
For cell transfection, a PepMute transfection kit 
(SignaGen Biotech, Jinan, Shandong, China) was 
applied in accordance with the protocols provided 
by the manufacture. The miR-1181 mimics and 
negative control miRNA mimics (NC mimic) 
were all purchased from IGE Biotechnology Co., 
Ltd. (Guangzhou, Guangdong, China).

Table I. miR-1181 expression in different clinical variables of NPC tissues.

Variable	 No. of 	                  miR-1181 expression	 p-value	
	 patients (n)	              	
		  Low	 High	

Gender				    NS
    Male	 83	 43	 40	
    Female	 60	 27	 33	

Age				    NS
    <60	 69	 31	 38	
    ≥60	 74	 39	 35	

T stage				    NS
    T1-T2	 82	 36	 46	
    T3-T4	 61	 34	 27	

N stage				    0.013
    N0-N1	 94	 39	 55	
    N2-N3	 49	 31	 18	

M stage				    NS
    M0	 86	 43	 43	
    M1	 57	 27	 30	

Clinical stage				    0.037
    Ι-II	 88	 37	 51	
    III-IV	 55	 33	 22	

Grade				    0.033
    G1-G2	 96	 41	 55	
    G3	 47	 29	 19	

EBV infection				    NS
    Y	 121	 59	 62	
    N	 22	 11	 10	
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Real-Time PCR Assays
TRIzol reagent (IGE Biotech, Guangzhou, 

Guangdong, China) was used to extract the total 
RNAs. Subsequently, the cDNA synthesis and 
qRT-PCR detection for mRNA levels of β-cat-
enin, cyclin D1 and c-myc were conducted us-
ing Plexor One-Step qRT-PCR System kit (ZeYe 
Biotech, Jinshan, Shanghai, China). For miR-1181 
detection, the YRBIO miRNA qPCR Detection 
kit (YRBIO, Changsha, Hunan, China) was used. 
GAPDH was used as internal of β-catenin, cyclin 
D1 and c-myc mRNA detection, and U6 was uti-
lized as internal control of miR-1181 expression. 
The fold changes of β-catenin, cyclin D1 and 
c-myc and miR-1181 were calculated by 2−DDCt 
method. All the primers used in this research 
were exhibited in Table II. 

Western Blot Assays
The miR-1181 mimic-transfected CNE1 and 

SUNE1 cells were washed using ice-cold PBS 
and lysed by a protein extraction kit (ZeYe Bio-
tech, Jinshan, Shanghai, China). Afterwards, the 
proteins were separated by 8-12% sodium do-
decyl sulphate-polyacrylamide gel electrophore-
sis (SDS-PAGE), and subsequently transferred to 
Millipore (Billerica, MA, USA) polyvinylidene 
difluoride (PVDF) membranes (RenoldBio, Su-
zhou, Jiangsu, China), following being block-
ing with 5% skim milk. After incubating with 
primary antibodies for 12 h at 4°C and corre-
sponding secondary antibodies, the proteins were 
measured by a Bio-Techne FluoChem E system 
(Minneapolis, MN, USA) using a SignalFire ECL 
reagent (BN Biotech, Jinshan, Shanghai, China). 
The primary antibodies used in this research 
were as follows: anti-N-cadherin antibody (Santa 
Cruz Biotech, Santa Cruz, CA, USA), anti-vi-
mentin antibody (Protein Tech Group, Wuhan, 
Hubei, China), anti-cyclin D1 antibody (Protein 
Tech Group, Wuhan, Hubei, China), anti-c-myc 
antibody (Santa Cruz Biotech, Santa Cruz, CA, 
USA), anti-β-catenin antibody (Bostor, Wuhan, 
Hubei, China), anti-GAPDH antibody (Protein 
Tech Group, Wuhan, Hubei, China). 

Cell Counting Kit-8 (CCK-8) 
and Colony Formation Assays

The cell growth curve was evaluated by a 
CCK-8 Cell Proliferation detection kit (XuanLing 
Biotech, Jinshan, Shanghai, China). In brief, the 
miR-1181 transfected CNE1 or SUNE1 cells were 
planted into 96-well plates, and then examined 
at 24 h, 48 h, 72 h and 96 h, using a HS-9602 
microreader system (HuiSi Technology, Xingtai, 
Hebei, China) after 10 μl CCK-8 solution was 
added into each well. For cell colony formation 
assays, crystal violet (0.1%; Ruixi Biotech, Xi’an, 
Shanxi, China) was utilized to stain the colonies 
after the treated CNE1 or SUNE1 cells (500 cells/
well) were cultured in 6-well plates for about 2 
weeks. Then, an XSP-63XA microscope (Teelen, 
Jiading, Shanghai, China) was applied to observe 
the colonies. 

Flow Cytometry Analysis
The cell apoptosis was evaluated by a flow cy-

tometry apoptosis assay kit (BoGoo Biotech., Ji-
ading, Shanghai, China). In short, after the CNE1 
or SUNE1 cells were treated with miR-1181 for 
24-36 h, the medium was removed and the cells 
were collected, following being resuspended (at a 
density of 5×106 cells/ml) in binding buffer con-
taining Annexin V-FITC and propidium iodide. 
After incubating for 10-15 min in the dark at 
room temperature, these cells were collected and 
evaluated using a BD Accuri C6 flow cytometer 
(BD Biosciences, Franklin Lakes, NJ, USA). 

EdU Assays
We also examined the cell proliferation using 

EdU assays. Briefly, CNE1 or SUNE1 cells were 
planted into in 48-well plates, and transfection 
of miR-1181 mimics into the cells was then 
conducted as described above when the cells 
reached to proper cell confluence. After 48 h, 
5-ethynyl-2′-deoxyuridine (EdU; 100 μl, 50 µM) 
included in the EdU detection kit (Ribobio Bio-
tech, Guangzhou, Guangdong, China) was added 
into each well. After culturing for 2-3 h, the cell 
nuclei were then stained with DAPI (1 µg/mL) 
for 15 min. Finally, an XSP-63XA microscope 
(Teelen, Jiading, Shanghai, China) was applied 
to observe the florescence.

Wound Healing Assays
The CNE1 or SUNE1 cells after treatment 

with miR-1181 mimics were planted in 12-well 
plates, and continued to grow to about 90% cell 
confluence, followed by generating an artificial 

Table II. The sequences of primers used in this study.

Name	 Sequence

miR-1181: Forward	 5’-GCCGAGCCGTCGCCGCCA-3’
miR-1181: Reverse	 5’-CTCAACTGGTGTCGTGGA-3’
U6: Forward	 5’-CTCGCTTCGGCAGCACA-3’
U6: Reverse	 5’-AACGCTTCACGAATTTGCGT-3’
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wound by a 200 μl pipette tip. The wounded 
areas were then observed using an XSP-63XA 
microscope (Teelen, Jiading, Shanghai, China) at 
0 h and 48 h. 

Transwell Invasion Assay
The CNE1 or SUNE1 cells were firstly trans-

fected with miR-1181 mimics as described above. 
Subsequently, about 4×104 cells suspended in 
medium without serum were transferred into 
the upper well of the Corning Costar transwell 
apparatus (KatimesBio, Hangzhou, Zhejiang, 
China), which were pre-treated with Matrigel. 
Meanwhile, medium containing 15% fetal bovine 
serum (FBS), as chemo-attractant, was added 
into the lower well. After 24 h, crystal violet 
(0.1%; Ruixi Biotech, Xi’an, Shanxi, China) was 
applied to stain the transmembrane cells, and the 
cells were photographed using an XSP-63XA 
microscope (Teelen, Jiading, Shanghai, China)

Statistical Analysis
Results in this research were analyzed us-

ing the Statistical Package version 19.0 (IBM, 
Armonk, NY, USA). The Student’s t-test (for 
2 groups) or one-way ANOVA (for more than 
2 groups) was employed for the comparisons 
between quantitative variables. We applied the 
Kaplan-Meier method with the log-rank test to 
evaluate the overall survival (OS) between these 
2 groups. A Cox’s regression model was used for 
univariate and multivariate analysis. A value of 
p<0.05 was regarded as a statistically significant 
difference for comparisons between groups.

Results

The Expression of miR-1181 was Down-
Regulated in NPC Tissues and Cell Lines

In order to identify dysregulated miRNAs 
in NPC, we firstly analyzed miRNAs profiles 
using microarray gene profiling data from GEO 
(GSE32960). Hierarchical clustering showed sys-
tematic variations in the expression of miRNAs 
between NPC and normal tissue samples (Figure 
1A). Then, we observed that miR-1181 expres-
sion was significantly down-regulated in NPC 
tissues compared to normal tissues according 
to data from GSE32960 (p<0.01, Figure 1B). 
In order to confirm these results, we performed 
RT-PCR to detect whether miR-1181 was ab-
normally expressed in NPC tissues from 143 
patients at our hospital. As shown in Figure 1C, 

the results showed that miR-1181 was markedly 
downregulated in NPC samples when compared 
with that in the adjacent normal tissues (p<0.01). 
In addition, we also detected the expression of 
miR-1181 in NPC cell lines using RT-PCR, find-
ing that miR-1181 was lowly expressed in all six 
BC cell lines (Figure 1D). Taken together, our 
findings revealed that miR-1181 was lowly ex-
pressed in NPC and may play a functional effect 
in progression of NPC. Because SUNE-1 and 
CNE-1 displayed a relatively lower expression in 
all cell lines, we chose them for subsequent cells 
experiments. 

MiR-1181 Expression Was 
Negatively Associated with Prognosis 
Of Patients with NPC

In order to explore the clinical significance of 
miR-1181 in NPC patients, we further divided 143 
NPC patients to a high-expression group (n=73) 
and a low expression group (n=70) according to 
the median value of miR-1181 expression levels. 
As shown in Table I, the results of chi-square 
test showed that high expression of miR-1181 was 
significantly associated with advanced N stage 
(p=0.0013), clinical stage (p=0.037) and grade 
(p=0.033). However, there was no association 
between miR-1181 expression and other clinical 
factors. Then, we performed Kaplan-Meier as-
says to explore the prognostic value of miR-1181 
in NPC patients, finding that patients with low 
miR-1181 expression had a significantly shorter 
five-year overall survival than those with high 
miR-1181 expression (p=0.0007). Moreover, we 
also observed that miR-1181, N stage, clinical 
stage and grade were unfavorable prognostic fac-
tors in NPC patients (Table III). More important-
ly, multivariate analysis showed that miR-1181 
(RR=3.016, 95% CI: 1.216-3.895, p=0.018) ex-
pression was an independent prognostic indicator 
for NPC patients in addition to presence of N 
stage, clinical stage and grade. 

MiR-1181 Suppressed Cellular 
Proliferation and Promoted 
Apoptosis of NPC Cells

In light of the reduced expression of miR-
1181 in NPC tissues and cell lines, we next 
investigated the effects of miR-1181 on the pro-
liferation and apoptosis of NPC cells. According 
to the results of qRT-PCR assays, the miR-1181 
expressing levels were remarkably upregulated 
in CNE1 and SUNE1 cells by miR-1181 mim-
ics transfection (Figure 2A). As determined by 
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CCK-8 assays, transfection of miR-1181 resulted 
in a notable inhibition of cellular growth in both 
CNE1 and SUNE1 cells compared with that in 
the controls (Figure 2B and C). In addition, as 
demonstrated by EdU assays, the proliferative 
cells in the miR-1181 mimic-transfected CNE1 
and SUNE1 cells group were markedly less 
than that of control group, which was consistent 
with the data of CCK-8 assays (Figure 2D and 
E). Similarly, the number of miR-1181 mim-
ic-transfected CNE1 and SUNE1 cell colonies 

were remarkably fewer than that of the controls 
(Figure 2F). Furthermore, we next transfected 
miR-1181 mimics into CNE1 and SUNE1 cells 
to clarify the roles of miR-1181 overexpression 
in cell apoptosis. As confirmed by flow cy-
tometry assays, ectopic expression of miR-1181 
led to dramatically increased apoptotic rates of 
CNE1 and SUNE1 cells (Figure 2G). Collective-
ly, these data demonstrated that miR-1181 was 
capable of depressing NPC cell proliferation and 
accelerating cell apoptosis. 

Figure 1. miR-1181 expression is down-regulated in NPC and is correlated with prognosis. A, Hierarchical cluster heat map 
of differentially expressed miRNAs in NPC and normal tissues generated from RNA sequencing data from the GEO database 
(GSE32960). B, The expression levels of miR-1181 in NPC tissues and matched tissues according to GSE32960. C, Expression 
of miR-1181 in NPC tissues and matched normal tissues using RT-PCR. D, The expression of miR-1181 in the NP69 cells and 
NPC cell lines (CNE-2, HONE-1, SUNE-1, HNE-1, C666-1 and CNE-1). E, Kaplan-Meier survival analyses of correlations 
between miR-1181 expression level and overall survival are shown. *p<0.05, **p<0.01.

A

B

D

C

E

Table III. Univariate and multivariate analysis of overall survival in NPC patients.

Variable		  Univariate analysis			   Multivariate analysis

	 RR	 95% CI	 p	 RR	 95% CI	 p

Gender	 1.213	 0.672-2.311	 0.324	 –	 –	 –
Age	 1.548	 0.734-1.994	 0.173	 –	 –	 –
T stage	 1.643	 0.844-2.327	 0.185	 –	 –	 –
N stage	 2.776	 1.326-4.554	 0.021	 2.366	 1.169-3.889	 0.026
M stage	 1.554	 0.549-1.994	 0.147	 –	 –	 –
Clinical stage	 3.216	 1.445-4.328	 0.008	 2.947	 1.217-3.953	 0.022
Grade	 3.056	 1.385-3.994	 0.014	 2.788	 1.137-3.775	 0.031
EBV infection	 1.543	 0.845-1.942	 0.215	 –	 –	 –
miR-1181 expression	 3.344	 1.462-4.342	 0.006	 3.016	 1.216-3.895	 0.018
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MiR-1181 Inhibited the Migration 
and Invasion of NPC Cells

In order to determine the function of miR-
1181 on the migration of NPC cells, we conduct-
ed wound-healing assays. The results revealed 
that overexpression of miR-1181 significantly 
impaired the relative migratory rates of CNE1 
and SUNE1 cells (Figure 3A and B). Next, we 
investigated whether enhancing expression of 
miR-1181 affected the invasive ability of NPC 
cells. Therefore, transwell invasion assays were 
performed using CNE1 and SUNE1 cells. The 
results showed that transfection of miR-1181 

remarkably reduced the invasive cell number, 
which indicated that overexpression of miR-
1181 inhibited the metastatic potentials of NPC 
cells (Figure 3C). Subsequently, our study eval-
uated the influence of miR-1181 on proteins 
relevant to epithelial-mesenchymal transition. 
After overexpressing miR-1181, the protein ex-
pression levels of N-cadherin and vimentin were 
markedly decreased in CNE1 and SUNE1 cells 
(Figure 3D). In summary, these data indicated 
that overexpression of miR-1181 impeded the 
metastatic potentials of NPC cells via regulating 
epithelial-mesenchymal transition.

Figure 2. The effects of miR-1181 on the proliferation and apoptosis of CNE1 and SUNE1 cells. A, Transfection of miR-1181 
mimics increased the miR-1181 expressing levels in CNE1 and SUNE1 cells. (B and C) CCK-8 assays were utilized to assess 
the cell proliferation after treatment of miR-1181 mimics at indicated timepoints. (D and E) EdU assays detected the prolifera-
tive CNE1 and SUNE1 cells. The positive cells were red, and the DAPI stained cell nuclei were blue. F, Colony formation assay 
examined the clonogenic capacity of miR-1181 mimic-transfected CNE1 and SUNE1 cells. G, Flow cytometry evaluated the 
apoptosis of CNE1 and SUNE1 cells after transfection of miR-1181 mimics. *p<0.05, **p<0.01.
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Enhancing Expression of miR-1181 
Impeded the Activation of 
Wnt/β-Catenin Signaling in NPC Cells

Having certified that ectopic expression of 
miR-1181 depressed the development and pro-
gression of NPC, we then aimed to investigate 
its detailed molecular mechanisms. A plethora of 
studies had shown that the Wnt/β-catenin signal-
ing was remarkably associated with the growth 
and metastasis of cancers. Hence, we next fo-
cused on Wnt/β-catenin signaling and transfected 
miR-1181 mimics into CNE1 and SUNE1 cells 
to evaluate the expressing alteration of the mol-
ecules involved in this signaling. As the data of 
qRT-PCR assays presented in Figure 4A, forced 
expression of miR-1181 led to a marked decline 
of β-catenin, cyclin D1 and c-myc mRNA levels 
in CNE1 and SUNE1 cells. Additionally, consis-
tent with above results, the data of Western blot 
assays revealed that the protein expression of 
β-catenin, cyclin D1 and c-myc was also reduced 
in CNE1 and SUNE1 cells when they were trans-
fected with miR-1181 mimics (Figure 4B). There-
fore, these data suggested that miR-1181 was 
able to modulate the activity of Wnt/β-catenin 
signaling, and the development of NPC could be 
regulated by miR-1181 via affecting Wnt/β-cat-
enin signaling. 

Discussion

NPC is prevalent in southern China and south-
ern Asia. Despite advances in cancer treatments, 
the clinical prognosis of NPC patients with me-
tastasis remains relatively poor18. In order to im-
prove the clinical management of NPC, the early 
diagnosis and prognosis predication are very crit-
ical19. Up to date, CT and MRI have been used for 
the evaluation of the tumor and associated lymph-
adenopathy, and several clinicopathologic fea-
tures are also used to predict the clinical outcome 
of NPC patients20, 21. However, these methods lack 
adequate sensitivity and specificity for effective 
surveillance. Recently, more and more researches 
have been conducted to explore disease features 
that can be used for predicting disease outcome 
and treatment response accurately, but no robust 
tumor markers have yet been established22,23. 

Recently, more and more studies reported 
that miRNAs may be a candidate factor for pre-
dicting prognosis for various tumors, including 
NPC24, 25. Several miRNAs have been confirmed 
to be independent prognostic factors for the 
patients with NPC, such as miR-24-3p26, mi-
RA-92a27 and miR-22328. In this study, we firstly 
reported that miR-1181 expression was signifi-
cantly down-regulated in both NPC tissues and 

Figure 3. The influence of miR-1181 on the invasion and migration of CNE1 and SUNE1 cells. (A and B) The migration of 
CNE1 and SUNE1 cells were impaired by transfecting miR-1181 mimics. C, Transfection of miR-1181 mimics suppressed the 
invasion of CNE1 and SUNE1 cells. D, Transfection of miR-1181 mimics inhibited N-cadherin and vimentin expression in 
CNE1 and SUNE1 cells. *p<0.05, **p<0.01.
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C
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B
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cell lines, indicating that miR-1181 may act as 
a negative regulator in NPC progression. Then, 
clinical assays revealed that low miR-1181 ex-
pression was associated with advanced N stage, 
clinical stage, grade and shorter five-year overall 
survival. Of note, the univariate and multivar-
iate analyses demonstrated that down-regula-
tion of miR-1181 was an independent factor for 
predicting overall survival in NPC patients, 
providing important clinical evidence that miR-
1181 may be used as a novel tumor biomarker 
for NPC patients. However, because the samples 
sizes were relatively small, further studies on 
more patients are required to confirm our re-
sults. As a tumor-related miRNA, miR-1181 has 
been reported to be involved in the regulation 
of progression of several tumors. For instance, 
Wang et al29 showed that miR-1181 suppressed 
proliferation and invasion via STAT3 in pan-
creatic cancer. Jiang et al13 reported that lower 
expression of miR-1181 was associated with 
poorer prognosis in pancreatic cancer patients. 
In addition, miR-1181 acted as a tumor sup-
pressor in this cancer by suppressing SOX2 
and STAT3. In this study, we also performed 
gain-of-function assays to explore the potential 
function of miR-1181 in NPC. The results of 
CCK-8 and Flow cytometry analysis demon-
strated that miR-1181 knockdown can induce 
decreased cell proliferation and increased apop-
tosis in NPC cells. Moreover, we also observed 
that down-regulation of miR-1181 suppressed 
NPC cells migration, invasion and EMT, and 
promoted apoptosis. Thus, our findings indicat-
ed that miR-1181 may be a potential therapeutic 
target for NPC. The Wnt signaling pathway 

is important extracellular signaling molecule 
family, acting as important regulator in embry-
onic development and hematopoiesis30,31. Wnt 
pathway proteins are a group of evolutionarily 
conserved intracellular signaling molecules that 
are needed for cell proliferation and differenti-
ation in different tissues32,33. An inappropriate 
activation of the Wnt/β-catenin signaling path-
way play a critical role in regulating oncogenesis 
and metastasis. β-catenin, the key initial protein 
in the Wnt signaling, can regulate expression of 
several transcription factors, and subsequent-
ly induce EMT. In fact, a variety of miRNAs 
have exhibited different regulatory effects on 
the Wnt/β-catenin signaling pathway34,35. In this 
study, we found that overexpression of miR-
1181 significantly inhibited the expression of 
cyclin D1, c-myc and β-catenin, suggesting that 
Wnt/β-catenin pathway was inactivated. Thus, 
our results provided fist evidence that miR-1181 
displayed its tumor-suppressive roles by modu-
lating Wnt/β-catenin pathway. Of course, fur-
ther research is still needed to clarify the deep 
mechanism of miR-1181 in tumor suppression. 

Conclusions

We revealed that the expression of miR-1181 
was decreased in human NPC and overex-
pression of miR-1181 led to the inhibition of 
NPC metastasis by modulating Wnt/β-catenin 
pathway. In addition, our clinical data showed 
that low miR-1181 expression was associated 
with the malignant status and prognosis in 
NPC patients. Thus, miR-1181 may represent 

Figure 4. Mir-1181 affected the activity of Wnt/β-catenin signaling in CNE1 and SUNE1 cells. A, The mRNA expression of 
β-catenin, cyclin D1 and c-myc in CNE1 and SUNE1 cells after treatment with miR-1181 mimics were detected by qRT-PCR 
assays. B, The protein levels of β-catenin, cyclin D1 and c-myc in CNE1 and SUNE1 cells were measured by Western blot 
assays. *p<0.05, **p<0.01.

A B
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a novel prognostic biomarker and therapeutic 
target in NPC.
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