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MiR-299-3p inhibits proliferation and invasio
of cervical cancer cell via targeting TCF4
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Abstract. — OBJECTIVE: Many studies have
demonstrated that the abnormal microRNAs
(miRNAs) expression plays crucial roles in the
development of human cancers including cer-
vical cancer (CC). However, the expression and
the underlying mechanism of miR-299-3p in CC
remain unclear.
MATERIALS AND METHODS: In this g

the quantitative Real Time-Polymerase
Reaction (qRT-PCR) was used to dete
299-3p expression level in CC cell lines. T
proliferation assay, colony formation assay,
transwell invasion assay were conducted to
vestigate the biological function
Followingly, the Luciferase a
the Western blot assays we
date the transcription factg
target of miR-299-3p.

mal cell line. The
inhibits CC cell
more, TCF4 w
miR-299-3p.

ntroduction

ervical cancer (CC) is the most commonly di-
d cancer type in women, especially in un-
d countries'. The overall survival rate for
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mains quite low although the improvements
combined cancgr therapies and early cancer
eening methodM°. Therefore, there is a need
dentification with the aim to

RNAs) are non-protein-coding
regulate target gene expression
via 3’-untranslated region (3’-UTR) bind-
; XAs have been recognized as regula-
prs for almost all cell behaviors and hence play
crucial roles in cancer progression’. It was report-
ed that miRNAs can function as either tumor pro-
moter or tumor suppressor®. To date, there are still
many obstacles to put miRNA-based treatment
methods into clinical including off-target effects,
and many failures to deliver miRNA’. However,
targeting miRNAs remain promising therapeutic
measures for cancer treatment’.

MiR-299-3p is reported to function as tumor sup-
pressor in several cancer types. In thyroid cancer,
miR-299-3p expression was significantly downreg-
ulated in both cancer tissues and cell lines®. The
overexpression of miR-299-3p could inhibit cancer
cell growth but promote cell apoptosis, while the
knockdown of miR-299-3p caused the opposite ef-
fects on cancer cell behaviors®. Dang et al’ reported
that the low miR-299-3p expression in hepatocel-
lular carcinoma was closely associated with large
tumor size, advanced tumor stage, poor overall
survival, and disease-free survival of cancer pa-
tients. Another study'® confirmed that miR-299-3p
was able to inhibit colon carcinoma progression in
vitro and in vivo via targeting Vascular Endothelial
Growth Factor A expression. However, it was not
reported whether miR-299-3p has a role in regulat-
ing the CC progression.
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Transcription factor 4 (TCF4) is a key player in 5’-AACGCTTCACGAATTTGCGT-3".
the Wnt signaling pathway and could interact with lowing procedures were employed: 9
B-catenin''. High TCF4 expression was found as- s, followed by 40 cycles of 95 °C fg
sociated with FIGO stage, lymph node metastasis, °C for 30 s. The relative miR-294
disease-free survival, and overall survival of epi- level was calculated using the g
thelial ovarian cancer patients'?. threshold (CT) method with U6

In this study, the biological roles of miR-299-3p ternal control.
and TCF4 were investigated using CC cell lines.

Furthermore, the association of miR-299-3p and Western Blot
TCF4 was explored using Luciferase activity re- The total protein
porter assay and Western blot assay.

The_fol-

D expression
Aparative cycle
A as an in-

Materials and Methods

Cell Line and Cell Culture

The CC cell lines (SiHa and C33A) obtained
from ATCC (Manassas, VA, USA) were incu-
bated at Dulbecco’s Modified Eagle’s Medium
(DMEM; Invitrogen, Thermo Fisher Scientific,
Inc., Waltham, MA, USA) supplemented with i-N- in: WR76011, rabbit anti-vimentin:
10% fetal bovine serum. Human cervical epitheli- i : abl81602; Ab-
al cell line End1 obtained from ATCC was grown ‘A, USA) at 4°C for overnight.
at keratinocyte serum-free medium (K-SFM; In- nes were washed three times
vitrogen, Thermo Fisher Scientific Inc., Wa, =hic membranes were incubated with
MA, USA). The incubation atmosph nti-rabbit secondary antibody (ab6721, Ab-
maintained at 37°C with 5% of CO,. ridge, MA, USA) at 37 °C for 4 h.
e band signal was developed using BeyoECL
it (Beyotime, Haimen, Jiangsu, China) and ana-
lyzed with Image 1.42 software (NIH, Bethesda,
MD, USA).

olyvinylidene difluoride
ime, Haimen, Jiangsu,

Cell Transfection

MiR-299-3p mimic and ne
(NC-mimic) were synthesi
(Guangzhou, China). TCF4
NA3.1 by GenScript (Nanja
as pI'CF4. The cell transft
using Lipofectamine

Cell Proliferation Assay

The cell viability was investigated using the
Cell Counting Kit-8 (CCK-8; Beyotime, Haimen,
Jiangsu, China) assay. In brief, 2,000 cells/well
were seeded into 96-well plate and growth at the
above-mentioned conditions. At the indicated time,
CCK-8 reagent was added to each well. After fur-
ther incubation for 4 h, the optical density at 450
nm was measured using a microplate reader.

Colony Formation Assay

The cells were seeded into 6-well plate at the
cription was conduct- density of 500 cells/well and incubation for 2
reagent kit (TaKaRa, weeks. Then, the cells were fixed with 4 % para-
T-PCR was conducted at formaldehyde, stained with 0.1% crystal violet,

g SYBR Green Mix (TaKa- and counted under a microscope.
ina) with the following prim-
Forward sequence: 5’-ACACTC- Transwell Invasion Assay
CTGG ATGTGGGATGGTAAAC 3, 2 x 10* cells in serum-free medium were seed-

Rverse  sequence: GTGCAGGGTCCGAG- ed in the upper chamber precoated with Matrigel
y U6 snRNA: Forward sequence: 5’-CTC- (BD Biosciences, San Jose, CA, USA), while the
GCAGCACA-3’, Reverse sequence: lower chamber was filled with medium contain-
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ing FBS. After 48 h of incubation, non-inyasive
cells were removed, while the invasivg
stained with 0.1 % crystal violet ang
der a microscope.
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Figure 1. Downregulation of miR-299-3p in CC cell lines ith
(SiHa and C33A) compared with the normal cell line Endl. wit Lu.
MiR-299-3p: microRNA-299-3p; CC: cervical cancer.
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Jure 2. Overexpression of miR-299-3p inhibits CC cell growth and invasion. (4) MiR-299-3p expression, (B) cell prolif-
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A miR-299-3p 3'-UUCGCCAAAUGGUAC;?CI}[IKIH{?U-S'
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rase vectors. C, TCF4 expression in CC cells transfected with
cancer; NC-mimic: negative control for miR-299-3p mimic;

activity in CC cells transfected wit
synthetic miRNAs. MiR-299-3p:

cell line (Figure 1). Our results indicated that miR-

ative luciferase ac
i 299-3p may play a crucial role in the CC progression.

activity assay

Overexpression of MiR-299-3p Inhibits
CC Cell Growth and Invasion

To investigate the role of miR-299-3p in CC, the
gain-of-function experiments were performed.
gRT-PCR results revealed that the introduction
of miR-299-3p mimic significantly increased the
expression of miR-299-3p (Figure 2A). CCK-8 as-
say demonstrated that the overexpression of miR-
299-3p inhibits CC cell proliferation compared
with NC-mimic transfected cells (Figure 2B).
Similarly, the colony formation assays revealed
nregulation of MiR-299-3p that the cells transfected with miR-299-3p mim-
CC Cell Lines ic displayed fewer colonies compared with those
ound that miR-299-3p level was significantly transfected with NC-mimic (Figure 2C). We next
in CC cell lines compared with the normal examined the effects of miR-299-3p on CC cell

Results
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invasion using the transwell invasion assay. As
presented in Figure 2D, the overexpression of
miR-299-3p led to cell invasion suppression com-
pared with NC-mimic. Western blot showed that
miR-299-3p overexpression repressed N-cadherin
and vimentin expression in CC cells (Figure 2E).

MiR-299-3p Directly Targeted TCF4 in CC

Bioinformatic analyses methods revealed that
TCF4 was a potential target of miR-299-3p (Figure
3A). The Luciferase activity reporter assay revealed
that the overexpression of miR-299-3p inhibited the
Luciferase activity in the cells transfected with TCF4-
wt (Figure 3B). Further, the Western blot showed that
the TCF4 expression level could be repressed by miR-
299-3p mimic transfection (Figure 3C).

MiR-299-3p Exerts its Requlatory Roles

on CC Cell Behaviors Via Targeting TCF4
We next wondered whether TCF4 was a function

target for miR-299-3p. Hence, the pTCF4 and miR-
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ample, miR-944 was found elevated expressed
in advanced CC and could be regarded as a bio-
marker to predict the prognosis of cancer pa-
tients'*. MiR-4524b-5p expression was upregu-
lated in relapsed CC tissues, and was able to
regulate CC cell migration and invasion by reg-
ulating WTX and B-catenin expression'’. These
results indicated an oncogenic role of miR-944
and miR-4524b-5p in CC. On the contrary,
miR-374b was found downregulated in CC and
correlated with advanced FIGO stage'®. They
also found that the overexpression of miR-374b
could regulate cell proliferation and invasion
via targeting FOXMI, indicating the tumor
suppressive role of miR-374b in CC'S.

In this report, we first reported that miR-299-
3p expression was significantly decreased in CC
cell lines compared with the normal cell line.
We further overexpressed miR-299-3p expres-
sion level in CC cells to explore the biological
roles of miR-299-3p. We found that miR-299-3p
expression inhibits CC cell proliferation, colo-
ny formation, and cell invasion. Western blot
assay was used to measure the protein levels
of two epithelial to mesenchymal trang
(EMT) associated molecules, N-cadhe
vimentin'7. We found that miR-299-3p o
pression inhibited the expression of N-cad
and vimentin.

Previous investigations
several downstream targets
Hence, we demonstrated t
tive target of miR-299-3p
yses algorithms. A pre
that TCF4 could be
591 to play an oncq

8-10

bind with the
ciferase activg

the expression in CC cell lines
pared with the normal cell line. Overall, we
ded that the overexpression of miR-299-
its CC cell behaviors by targeting the

expression of TCF4. Our investigation pr
novel insight into the role of miR-29
man cancer.
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