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HIGHLIGHTS
¢ MiR-186 was lowly expressed in nasopharyngeal carcinoma.
¢ MiR-186 inhibited epithelial-mesenchymal transformation of nasopharyngeal carcinoma.
¢ MiR-186 directly targets ZEB1 to negatively regulate its expression.
¢ MiR-186 regulated the epithelial-mesenchymal transformation by targeting ZEB1.

KEYWORDS Abstract

miR-186; Objectives: Nasopharyngeal carcinoma (NPC) is an aggressive epithelial cancer. The expression
ZEB1; of miR-186 is decreased in a variety of malignancies and can promote the invasion and metastasis
Nasopharyngeal of cancer cells. This study aimed to explore the role and possible mechanism of miR-186 in the
carcinoma; metastasis and epithelial-mesenchymal transformation (EMT) of NPC.
Epithelial-mesenchymal Methods: The expression of miR-186 in NPC tissues and cells was detected by RT-PCR. Then,
transformation; miR-186 mimic was used to transfect NPC cell lines C666-1 and CNE-2, and cell activity, invasion
Metastasis and migration were detected by CCK8, transwell and scratch assay, respectively. The expression

of EMT-related proteins was analyzed by western blotting analysis. The binding relationship
between miR-186 and target gene Zinc Finger E-Box Binding Homeobox 1 (ZEB1) was confirmed
by double luciferase assay.
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Results: The expression of miR-186 in NPC was significantly decreased, and transfection of miR-
186 mimic could significantly inhibit the cell activity, invasion, and migration, and regulate the
protein expressions of E-cadherin, N-cadherin and vimentin in C666-1 and CNE-2 cells. Further
experiments confirmed that miR-186 could directly target ZEB1 and negatively regulate its
expression. In addition, ZEB1 has been confirmed to be highly expressed in NPC, and inhibition
of ZEB1 could inhibit the activity, invasion, metastasis and EMT of NPC cells. And co-transfection
of miR-186 mimic and si-ZEB1 could further inhibit the proliferation and metastasis of NPC.
Conclusion: miR-186 may inhibit the proliferation, metastasis and EMT of NPC by targeting
ZEB1, and the miR-186/ZEB1 axis plays an important role in NPC.

© 2023 Associacao Brasileira de Otorrinolaringologia e Cirurgia Cérvico-Facial . Pub-
lished by Elsevier Editora Ltda. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).

Introduction

Nasopharyngeal carcinoma (NPC) is a malignant cancer
occurring in the epithelium of the nasopharynx mucosa and
minor salivary glands." According to statistics, there were
133,354 new cases of NPC worldwide in 2020, and 80,008
deaths.? More than 40% of NPC are concentrated in China,
with higher incidence in the south of China.? Epidemiological
studies indicate that Epstein-Barr virus infection, genetic
susceptibility, exposure to harmful environmental factors
and special diet may be associated with its onset.* Cur-
rently, the best treatment for NPC is a combination therapy
based on radiotherapy, but multiple treatments have not sig-
nificantly improved patient outcomes.> Although the 5-year
overall survival rate of NPC can reach about 80% after stan-
dardized treatment, there are still 10%-15% of primary NPC
patients with local or regional recurrence.® NPC is the can-
cer with the highest metastasis potential among all head and
neck cancers, and distant metastasis and local compound
are the main causes for its treatment failure.” Therefore,
it is necessary to elucidate markers and molecular mech-
anisms independently associated with cancer progression
and aggressiveness in order to provide patients with more
effective treatment.

MicroRNA (miRNA), a class of single-stranded non-coding
RNA composed of 22 nucleotides, inhibits the transcription
and accelerates the degradation of target mRNA at the pre-
transcription level by binding with 3'-UTR, thus affecting
the intracellular transcript level.® MiRNA presents different
expression characteristics in different tissues, and there is
increasing evidence that miRNA plays a key role in many dis-
eases, including the progression of cancers.’ Understanding
the molecular mechanism of cancer from the perspective of
miRNA and mRNA regulation is helpful to provide clues for
the molecular diagnosis and treatment of cancer.'® MiR-186
is a regulatory factor associated with the progression of var-
ious cancers."" Multiple studies have shown that miR-186
is down-regulated in malignant cancers including cervi-
cal cancer,"” renal cell cancer,” liver cancer' and lung
adenocarcinoma,’® and can be used as a cancer inhibitor.
In a recent study, miR-186 was also found to be significan-
tly under-expressed in NPC,'® suggesting that miR-186 may
play a key role in the occurrence and progression of NPC.
In addition, miR-186 is reported to be involved in the reg-
ulation of key cellular processes such as cell proliferation,

apoptosis, and metastasis, all of which are important in the
development of cancer. However, whether the expression of
miR-186 in NPC is related to malignant metastasis of NPC
still need further study.

The purpose of this study was to explore the expression
of miR-186 in NPC and its effects on the proliferation and
metastasis of NPC. Based on bioinformatics analysis, the
downstream targets of miR-186 were identified, and the role
and possible mechanism of miR-186 in NPC were explored
using the miRNA-mRNA regulatory network, so as to further
understand the molecular mechanism of the progression and
metastasis of NPC.

Methods
Tissue sample collection

Thirty pairs of NPC and para-cancer tissue samples were
obtained from NPC patients in the Affiliated Hospital of
North Sichuan Medical College. All patients signed informed
consent of specimen retention before surgery, and all
patients conforming to surgical conditions routinely col-
lected pathological tissue samples. Professional doctors
ensure that the NPC sample and its adjacent normal tissue
are removed as accurately as possible during the proce-
dure. Detailed pathological analysis was performed on the
collected tissues, such as immunohistochemical staining to
detect the expression of specific tumor markers in neigh-
boring tissues, and cell types in neighboring tissues were
further confirmed through experiments such as cell morphol-
ogy observation. All specimens were confirmed by 2 or more
pathologists in our hospital as NPC tissues and adjacent nor-
mal tissues, and no tumor cells and atypical hyperplasia cells
were found in normal tissues. This study was approved by
the Medical Ethics Committee of Affiliated Hospital of North
Sichuan Medical College (No. 2022ER287-1).

Cell culture

Human nasal epithelial cell line HNEpC (n* BFN60806616) and
human NPC cell line C666-1 (n* BFN608006727) and CNE-2
(n®BFN60700251) were purchased from BLUEFBIO (Shanghai,
China). The three cells were cultured in DMEM high glucose
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medium (Hyclone, USA) containing 10% fetal bovine serum
(FBS, Gibco, USA) and 1% penicillin-streptomycin solution
(Hyclone, USA) in a 5% CO, incubator at 37°C.

Cell transfection

The NC mimic (n®* miR1N0O000001-1-5) and the hsa-miR-186-
5p mimic (n®*miR10000456-1-5) were purchased from Ribobio
(China). Interference sequences of si-RNA target Zinc Finger
E-Box Binding Homeobox 1 (ZEB1) were also synthesized by
Ribobio (China). Then, NC mimic, miR-186 mimic, si-NC and
si-ZEB1 were used to transfect C666-1 and CNE-2 cells by
Lipofectamine 2000 (n® 11668019; Invitrogen, USA). First,
mimic, siRNA and lipofectamine 2000 reagents were diluted
in Opti-MEM, incubated for 5min, and the diluted reagents
and plasmids were mixed and placed at room temperature
for 20min. When the cell density reached 70%, the transfec-
tion mixture was added and cultured at 37 °C with 5% CO,.
After transfection for 6 h, fresh medium was exchanged, and
the follow-up study was conducted 48 h later.

Cell viability analysis

Cell viability was analyzed by Cell Counting kit-8 (CCK8).
After different transfections, CCK8 solution (n® C0037; Bey-
otime, China) was added and incubated with cells at 37°C
for 1 h. Absorbance was measured at 570 nm using an enzyme
marker, and the cell survival rate of each treatment group
was calculated.

Cell invasion assay

Cell invasion was carried out through transwell compart-
ments coated with an artificial substrate gel Matrigel. The
complete culture medium containing FBS was added to the
lower chamber of the transwell, and 5 x 10 single-cell sus-
pension suspended with the serum-free medium was added
to the upper chamber. The cells were cultured in a cell incu-
bator at 37°C for 24 h, and the number of invaded cells was
observed after fixing with 4% paraformaldehyde solution (n®
P0099; Beyotime, China) for 20 min, and staining with crys-
tal violet staining solution (n® C0121; Beyotime, China) for
5-10min.

Cell migration assay

Cell migration was performed by a scratch assay. About
5 x 10° cells were evenly spread in the six-well plate, and
two parallel lines were drawn after sticking to the wall and
growing. The cells were continued to be cultured in a 37°C,
5% CO, incubator for 24 h. Observed and photographed under
a microscope, the migration distance was calculated.

Double luciferase reporter gene assay

First, the Wild-Type (WT) and Mutant (MUT) sequences of
ZEB-1 were constructed on luciferase vectors pGL3-basic.
Luciferase vectors and miR-186 mimic or NC mimic were
transfected into 293T cells according to experimental groups
using transfection reagents Lipofectamine 2000. The dual

luciferase reporter gene assay kit (n® RG027; Beyotime,
China) was used to detect fluorescence intensity and analyze
luciferase activity.

Western blot analysis

The total protein in NPC tissue or cells was obtained by
RIPA lysis buffer (n® P0013B, Beyotime, China), the protein
content was quantified by BCA protein assay kit (n® P0012S,
Beyotime, China), and the total protein was separated by
SDS-PAGE after protein denaturation. Then, the isolated pro-
teins were transferred to the PVDF membrane, sealed with
5% skim milk, and incubated at 4°C overnight with the pri-
mary antibody B-actin (n°®sc-8432; Santa Cruz Biotechnology,
USA), ZEB1 (n® sc-515797; Santa Cruz Biotechnology, USA),
E-cadherin (n® sc-8426; Santa Cruz Biotechnology, USA), N-
cadherin (n® sc-8424; Santa Cruz Biotechnology, USA) or
vimentin (no. sc-6260; Santa Cruz Biotechnology, USA).
Then, the secondary antibody goat anti-mouse I1gG-HRP (no.
sc-2005; Santa Cruz Biotechnology, USA) was incubated at
room temperature for 2h. ECL western blotting substrate
(no. PE0010; Solarbio, China) and gel imaging analyzer (Bia-
Rad, USA) was used to visualize the images. The relative
protein expression was calculated using B-actin as an inter-
nal reference.

Real-time quantitative polymerase chain reaction
(RT-PCR)

The gene expressions of miR-186 and ZEB1 in NPC tissue and
cells were analyzed by RT-PCR. Total RNA was extracted by
TRIzol reagent (n® 15596026; Invitrogen, USA). For the exam-
ination of miR-186, cDNA was obtained by miR-Quant TagMan
microRNA cDNA synthesis kit (no. MT0006; Biorab, China),
and PCR reaction was performed by miR-Quant TagMan
microRNA gPCR kit (n® MTT02318; Biorab, Beijing, China).
For the detection of ZEB1, cDNA was obtained by HiScript
1st strand cDNA synthesis kit (n® R111-01; Vazyme, Nan-
jing, China), and PCR reaction was performed by HiScript
Il one step RT-PCR kit (n® P611-01; Vazyme, Nanjing, China).
The miR-186 and U6 sequence was provided by the Kkit,
the ZEB1 sequence was F: 5-ATGCAGCTGACTGTGAAGGT-
3, R: 5-GCCCTTCCTTTCCTGTGTCA-3, and the p-actin
sequence was F: 5-GAAGATCAAGATCATTGCTCC-3, R: 5'-
TACTCCTGCTTGCTGATCCA-3'. Using U6 as the internal
reference of miR-186 and B-actin as the internal reference
of ZEB1, the relative gene expression was calculated by the
2722¢T method.

Statistical analysis

All data in this study were analyzed by SPSS software and
expressed as mean +standard deviation. The difference
analysis between the two groups was conducted by the
Student t-test, and the difference analysis among the mul-
tiple groups was conducted by one-way analysis of variance;
p <0.05 was considered statistically significant.
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Results

MiR-186 was lowly expressed in NPC tissues and
cells

To analyze the effects of miR-186 on NPC, the expres-
sion of miR-186 was analyzed by RT-PCR, and the results
showed that the expression of miR-186 in cancer tissues
was significantly reduced (p <0.01, Fig. 1A). Similarly, miR-
186 expression was significantly decreased in NPC cell lines
C666-1 and CNE-2 compared to human nasal epithelial cell
line HNEpC (p<0.01, Fig. 1B).

MiR-186 inhibited proliferation, metastasis, and
EMT of NPC cells

Due to the low expression of miR-186 in C666-1 and CNE-
2 cells, the miR-186 mimic was used to transfect C666-1
and CNE-2 cells, and RT-PCR was used to verify the expres-
sion of miR-186 after transfection. The results showed that
the miR-186 mimic significantly increased the expression
of miR-186 in two NPC cells compared with the NC mimic
(p<0.01, Fig. 2A). The effects of miR-186 mimic on cell
proliferation and metastasis were further analyzed, CCK8
experiment showed that the cell viability in miR-186 mimic
transfected cells was significantly reduced compared with
NC mimic in both two NPC cells (p<0.01, Fig. 2B). In
addition, the invasion number (Fig. 2C and E) and migra-
tion distance (Fig. 2D and F) of C666-1 and CNE-2 cells
in the miR-186 mimic group were significantly reduced
compared with the NC mimic group (p<0.001), suggest-
ing that miR-186 mimic inhibited NPC metastasis. The
expression of EMT-related proteins was further analyzed,
and results showed that miR-186 mimic significantly pro-
moted the protein expression of E-cadherin, reduced the
protein expression of N-cadherin and vimentin, and inhib-
ited the EMT of NPC cells compared with the NC group
(p<0.01, Fig. 2G and H).
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MiR-186 directly targets ZEB1 to negatively
regulate its expression

To further clarify the mechanism of miR-186 regulating NPC
metastasis, the potential downstream genes of miR-186
were predicted through the RNAInter bioinformatics plat-
form. The results showed that miR-186 and ZEB1 had a
potential binding site (Fig. 3A). Dual luciferase assay showed
that the fluorescence intensity in the miR-186 mimic + ZEB1-
WT group was significantly reduced compared with the NC
mimic + ZEB1-WT group (p<0.01, Fig. 3B), confirming the
presence of a binding site between miR-186 and ZEBI1.
Then, the expression of ZEB1 in miR-186 mimic transfected
C666-1 and CNE-2 cells was analyzed, and results showed
that compared with the NC mimic group, the protein, and
gene expressions of ZEB1 in the miR-186 mimic group were
both significantly reduced (p < 0.01, Fig. 3C and D), suggest-
ing that miR-186 can target ZEB1 and negatively regulate
its expression. In order to further clarify whether ZEB1 is
involved in the regulation of NPC by miR-186, the protein
and gene expressions of ZEB1 in NPC tissues and cells were
also analyzed, and the results showed that the protein and
gene expressions of ZEB1 in NPC tissues were significantly
increased (p<0.01, Fig. 3E and F). Similarly, ZEB1 protein
and gene expression in C666-1 and CNE-2 cells were also
significantly increased compared with HNEpC cells (p<0.01,
Fig. 3G and H).

MiR-186 regulated the EMT of NPC cells by
targeting ZEB1

The si-RNA targeting ZEB1 was used to intervene the expres-
sion of ZEB1 in NPC cells, and the intervention effect
was verified by WB and RT-PCR. The results showed that
compared with the si-NC group, the protein and gene expres-
sions of ZEB1 in the si-ZEB1 group were both significantly
decreased (p<0.001, Fig. 4A and B). And compared with
the si-NC group, the expression of miR-186 in the si-ZEB1
group was significantly increased, suggesting that ZEB1 could
reverse regulate the expression of miR-186 in NPC (p <0.05,
Fig. 4C). The role of the miR-186/ZEB1 regulatory net-



Brazilian Journal of Otorhinolaryngology 2024;90(1):101358

NA expression

9
=
S
x

a

250+

200+

150

100+

Number of cells invaded (n)

=

Oh

24h’

G

E-cadherin
N-cadherin
vimentin

B-actin

Figure 2 Effects of miR-186 on proliferation and metastasis of NPC cells. (A) The expression of miR-186 in cells transfected with
miR-186 mimic was detected by RT-PCR. (B) Cell viability was detected by CCK8. (C) The number of cells invaded. (D) Cell migration
distance. (E) Representative images of cell invasion measured by transwell. (F) Representative images of cell migration detected
by scratch assay. (G) The protein expressions of E-cadherin, N-cadherin and vimentin were detected by WB. Full-length blots/gels
are presented in Supplementary Fig. 1. (H) Gray scale analysis of protein bands. *p <0.05, **p <0.01,

150+
mm NC mimic mm NC mimic
}'—'7‘7 =2 miR-186 mimic o whw B miR-186 mimic
< 100-
£ - —
32
E]
= 50+
3
T 0- T T
CNE-2 D C666-1 CNE-2
*rx ~ 400
= NC mimic E = NC mimic
2 miR-186 mimic £ = miR-186 mimic
£ 300
| == li:l Spe- —
- E 200+
S
S
=
2 100
=
3
T T R 0~ T T
C666-1 CNE-2 C666-1 CNE-2
NC mimic miR-186 mimic NC mimic miR-186 mimic
V@AY e Pt I ' ¥ ’ :
B B SR LA R G TR o
4 ‘\- 2 :{- © e & % e v.
el <2 AR A e
e '2’-‘1 . B I 4 | et i .
0 JU- Ty o 4 TETET B “«
: £ L8 ¥ N
4 - % Y a -'E\,
L) et - e 7 »
\ f‘JI?, ‘.‘,3 . - S
[Py B WL B A s N
3 t ek P 5 SO -'.04
C666-1
NC mimic miR-186 mimic NC mimic miR-186 mimic
C666-1 CNE-2

=

b
wmn

M NC mimic
= miR-186 mimic

N
=3

—
n

-
<

e
wn

Relative protein expression

S
o

NC-mimic miR-186 mimic NC-mimic

C666-1

CNE-2

miR-186 mimic

*kk

p <0.001, vs. NC mimic.



L. Tang, Y. Xiang, J. Zhou et al.

A B o 154
E] = NC mimic
Has-miR-186-5p 3-UCGGGUUUUCCUCUUAAGAAAC-5' E __ = miR-186 mimic
& 1.04
ZEB1 WT-3'UTR 5'-GUCUUAUUUUUAUAUUUCUUUA g .
S 0.5
ZEB1 MUT-3'UTR 5-GUCUUAUUUUUAUAUAAGAAAA g
= 0.0 T -
C D ZEBI-WT ZEB1-MUT
ZEB1 - - g = 159 s 154 = NC mimic
E g — — z =2 miR-186 mimic
B-actin - - Z_ 104 %_ 1.0
=2 - <= T T
ZEB1 q e g ¢ 054 e
N ] <
p-actin | P S = ¥ oo : .
C666-1 CNE-2
NC-mimic miR-186 mimic
B = 1.59 F : 1.5+
zEpl | D — 54107 L
pactin | WD WP E% 05 £% o5 =
cancer non-cancer -E:: :%:
0.0 T 0.0 T
G H .
A 254 _
3 i =
ZEB1 | "= — E . :
EE ; E 1.5
TE ZN
B-actin - S W g; . E‘:‘ 1.0
TINEpC C666-1 CNE-2 H :
= 0.0- T
o HNEpC i SRS HNEpC C666-1 CNE-2
Figure 3  MiR-186 negatively regulated the expression of ZEB1 in NPC. (A) The predicted potential binding site between miR-186

and ZEB1. (B) Double luciferase reporter assay was used to detect luciferase activity. (C) The protein expression of ZEB1 in cells
transfected with miR-186 mimic was detected by WB. Full-length blots/gels are presented in Supplementary Fig. 2. (D) The gene
expression of ZEB1 in cells transfected with miR-186 mimic was detected by RT-PCR. (E) The protein expression of ZEB1 in NPC
tissues was detected by WB. Full-length blots/gels are presented in Supplementary Fig. 3. (F) The gene expression of ZEB1 in NPC
tissues was detected by RT-PCR. (G) The protein expression of ZEB1 in NPC cells was detected by WB. Full-length blots/gels are
presented in Supplementary Fig. 4. (H) The gene expression of ZEB1 in NPC cells was detected by RT-PCR. *p<0.05, **p<0.01,
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work in NPC cell proliferation and metastasis was further
analyzed. CCK8 results showed that miR-186 mimic and si-
ZEB1 could significantly inhibit NPC cell viability (p <0.001,
Fig. 4D). Transwell and scratch tests showed that miR-186
mimic and si-ZEB1 could significantly inhibit the number
of invaded cells and the distance of migration (p<0.001,
Fig. 4E-H). Co-transfected with miR-186 mimic and si-ZEB1
showed more significant inhibitory effects on NPC cells
than those of si-NC+miR-186 or si-ZEB1+NC mimic group
(p<0.05, Fig. 4D-H). In addition, the expressions of EMT-
related proteins were analyzed, and results showed that
miR-186 mimic and si-ZEB1 could significantly increase the
protein expression of E-cadherin and reduce the protein
expression of N-cadherin and vimentin in C666-1 and CNE-2
cells (p<0.001, Fig. 5). The regulation effect in the si-
ZEB1 +miR-186 mimic group on EMT protein expression was
more obvious than that in the si-NC + miR-186 or si-ZEB1 + NC
mimic group (p<0.001, Fig. 5).

Discussion

NPC is a kind of malignant cancer originating from the
nasopharyngeal mucosal epithelial, most of which are poorly
differentiated or undifferentiated, with high malignancy
degree and easy metastasis.'”” Currently, a lot of studies
have shown that the mutation or abnormal expression of
miRNA may be linked to cancer and can be used as a key
sign for cancer.® The present study found that the expres-
sion of miR-186 in NPC tissues and cells was significantly
decreased. After transfection with miR-186 mimic, the pro-
liferation activity, invasion, and migration ability, and EMT
of NPC cells were significantly inhibited. Further analysis
showed that miR-186 could negatively regulate the expres-
sion of ZEB1 by targeting its 3’-UTR region and participating
in NPC. The miR-186/ZEB1 regulatory network may inhibit
the disease process by regulating EMT to inhibit NPC metas-
tasis.
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The phenotype of the organisms and the morphologi-
cal changes of cells, including normal differentiation and
the carcinogenesis of cells, are the result of the long-
term effects of various factors on the gene regulatory
network.'”?0 The stability of the gene regulatory net-
work plays an important role in the development and
maintenance of tissue morphology.?’ Nearly all cancers
have abnormal miRNA-mRNA regulation networks, which
may be related to clinical classification, recurrence, and
metastasis.”>?* The regulatory network of miRNA-mRNA is
intimately associated to NPC invasion and metastasis, and
aberrant miRNA expressions have been discovered during
NPC development.? Cancer suppressor miR-186 is altered
in several malignancies. MiR-186 expression varies in can-
cer type and may be utilized to diagnose and prognosticate
cancer."” In addition, studies have confirmed that miR-186
inhibited the metastasis of bladder cancer by targeting
NSBP1,2> breast cancer by targeting Twist1,2 and non-small
cell lung cancer by targeting MAP3K2,%” playing an impor-
tant role in the metastasis of multiple cancers. In this
work, miR-186 expression in NPC was considerably low-
ered, inhibiting NPC proliferation, invasion, and migration.
In addition, miR-186 directly targets ZEB1 to negatively
regulate its expression, and the miR-186-ZEB1 regulatory
network is involved in the metastasis of NPC.

ZEB1, a ZEB family member, activates cancer stem cells,
regulates apoptosis, promotes angiogenesis, and resists
chemotherapy.”® ZEB1 is an important transcription factor
with zinc finger clusters, which can regulate the transcrip-
tion of target genes,” and has been confirmed to play a key
regulatory role in cancer invasion and metastasis.>° ZEB1,
which is overexpressed in many malignant tumors, regu-
lates the transcription multiple genes, including vimentin
and E-cadherin, to control EMT and accelerate cancer

spread.?*2 ZEB1 expression is tightly regulated by a vari-
ety of pre- and post-transcriptional signaling pathways and
molecules.?* Current studies have shown that miR-34 could
inhibit melanoma by targeting ZEB1,** and miRNA-199b-3p
could inhibit ovarian cancer by targeting ZEB1,* suggesting
that ZEB1 can be regulated by miRNA to play a key role in
cancer. This study confirmed that ZEB1 was also the down-
stream target gene of miR-186, and miR-186 can target and
negatively regulate its expression. As the downstream target
gene of miR-186, ZEB1 was significantly high expression in
NPC. Intervention with ZEB1 could significantly inhibit the
proliferation activity, invasion, and metastasis ability and
EMT of NPC.

EMT occurs in most epithelial cell carcinomas during
invasion and metastasis.*® EMT, which cells lose epithe-
lial properties and gain interstitial ones, contributes to in
chronic inflammation, organ fibrosis, cancer invasion, migra-
tion, and drug resistance.’’>*® During the occurrence of
EMT, epithelial cells that were originally tightly connected
lose their polarity and transform into loosely connected
mesenchymal cells with enhanced migration and move-
ment ability, which accelerates the progression of malignant
behavior and improves the invasion ability of cancers.3’ EMT
includes the loss of epithelial markers and the increase
of interstitial markers. The decreased expression of E-
cadherin, and the increased expression of vimentin and
N-cadherin are important evidence for the occurrence of
EMT.“%4" E-cadherin is involved in the maintenance of
epithelial tissue integrity and cell polarity, and is widely
found in epithelial tissues.”> When the expression of E-
cadherin is down-regulated, it can cause invasive growth
and lead to distal metastasis of cancer cells.*® Vimentin
is mainly responsible for maintaining the integrity of the
cytoskeleton, and is an intermediate filament protein
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in mesenchymal-derived cells.** The high expression of
vimentin indicates the progression of EMT and the occur-
rence of cancer cell metastasis and invasion.*> N-cadherin
is involved in biological processes such as cell adhesion,
cell signal transduction, cell recognition and cell move-
ment, and its expression level is positively correlated with
the degree of metastasis.* This study found that miR-186
could significantly increase the expression of E-cadherin and
decrease the expression of vimentin and N-cadherin in C666-
1 and CNE-2 cells. In addition, si-ZEB1 further enhanced the
inhibitory effect of miR-186, suggesting that miR-186 may
inhibit EMT in NPC by inhibiting ZEB1.

Conclusion

In conclusion, this study found that the expression of miR-
186 was significantly low in NPC, and miR-186 mimic could
significantly inhibit the proliferation, invasion, and EMT of
NPC cells. ZEB1, as a downstream target of miR-186, was
significantly highly expressed in NPC. MiR-186 could directly
target ZEB1 and negatively regulate its expression, partic-
ipating in the regulation of NPC cell proliferation and EMT.
This study revealed the role of the miR-186/ZEB1 regulatory
network in NPC, providing a new target for the diagnosis and
treatment of NPC.
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