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Regulatory effect of MiR103 on proliferation,
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Abstract. - OBJECTIVE: Oral squamous cell
carcinoma (OSCC) is a common tumor of head
and neck cancer. MiR-103 is involved in sever-
al tumors. However, the role and mechanism of
miR103 in OSCC remain unclear.

MATERIALS AND METHODS: Oral cancer
Tca8113 cells were cultured in vitro and random-
ly divided into control group, miR-103 mimics
group, and miR-103 inhibitor group, followed by
analysis of miR-103 expression by Real Time-
PCR, SALL4 expression by Real Time-PCR and
Western blot, cell survival by MTT assa
cell invasion by transwell chamber assay
mor. Real Time-PCR was performed to mes
MMP-9 and MMP-2 expression. Western blot
conducted to detect E- cadherln and Vime

protein expressio
invasion of Tca8
and MMP-2 m
herin, and d
sion (p<0.
fection

(p<0.05). The Dual-Lucif-
ed a targeted relationship
d SALLA4.

USIONS: The overexpression of miR-
MP-9 and MMP-2 expression by
egatively regulating SALL4, inhibiting prolifer-
jon and invasion of oral squamous cell carci-
a Tca8113 cells.
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cent years, its incider®e has increased and
younger’. OSCC can occur
arynx, buccal mucosa, lips,
directly infiltrate or spread
ues, accompanied by lymph
and even with distant metasta-
which seriously threatens human health and
a3vy mental and economic burden to pa-
“'here are multiple factors in the patho-
genesis of oral cancer, which are related to human
papillomavirus infection, smoking and drinking
habits. Other factors include poor diet, poor oral
hygiene, genetic and environmental factors, etc.
It is a multi-step and multi-gene participation
process®’. Although the treatment of oral cancer
is diversified, which is mainly based on surgical
treatment and concurrent adjuvant chemotherapy,
such as radiotherapy and chemotherapy, due to
individualized differences in patients, the differ-
ences in disease and TNM staging and the current
treatment effect are still unsatisfactory with poor
prognosis. The 5-year survival rate and quality
of life of patients did not increase significantly®’.
OSCC tumor cell proliferation and invasion caus-
es increased lymph node metastasis rate, which
delays the diagnosis and up to 50% of patients
with OSCC are in advanced stage. To date, the
molecular mechanisms of oral cancer pathogen-
esis remain unknown, which limit the effective
therapeutic strategies to curb oral cancer'®'. Un-
derstanding the genetic changes in OSCC recur-
rence and metastasis might be helpful in improv-
ing the prognosis.
MicroRNAs (miRNAs, miRs) can bind to
the 3’ untranslated regions (UTRs) of the target
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genes and negatively regulate their expression'?.
The regulation of epigenetics, transcription, and
post-transcription, as well as gene expression
regulation, have been thought to participate in
regulating tumorigenesis and development. It
can be used as a tumor biomarker with tissue
sensitivity, and can promote oncogene growth or
inhibit the growth of latent malignant cells'>".
MiR-103 participates in the development of var-
ious tumors, and presents abnormal expression
in liver cancer, glioma, colon cancer, etc.'*6,
However, the role and mechanism of miR103 in
OSCC remains unclear.

Materials and Methods

Main Instruments and Reagents

The human oral cancer Tca8113 cell line was
preserved in our laboratory and stored in liquid
nitrogen. Dulbecco’s Modified Eagle’s Medium
(DMEM) medium, fetal bovine serum (FBS), and
cyan chain double antibody were purchased from
HyClone (South-Logan, UT, USA). Dim
sulfoxide (DMSO), tetrazolium salt (MT
der was purchased from Gibco (Grand
NY, USA); trypsin-EDTA digest was purch!
from Sigma-Aldrich (St. Louis, MO, USA). P&
vinylidene difluoride (PVDF) C
purchased from Pall Life Scw

(EDTA) was purchased fi
gan, UT, USA), We

td (Shanghai, China). Luciferase
say reagent was purchased from Cell Signaling
S oratlon (Danvers, MA, USA). The RNA ex-
M1 kit and the reverse transcription kit were
purchased from Axygen (Union City, CA, USA).
Other commonly used reagents were purchased
from Shanghai Shenggong Biological Co., Ltd
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(Shanghai, China). The Labsystem Version 1.3.1
microplate reader was purchased from Bio-Rad
Corporation (Hercules, CA, USA). ABI7900
HT Real Time-PCR was purchased 1oL g2amt
("'Waltham, MA, USA).

Oral cancer Tca8113 Cell Ci
and Grouping

After being thawed at 37°
seeded in 6-well plates, a
90% high glucose D
100 U/ml penicillin

. The miR-103
was 5-AUUGGUGGACU-
cell density was fused to 70-
te; miR-103 mimics and miR-

ation. The mixed Lipofectamine 2000
vas mixed with miR-103 mimics and miR-103
inhibitor dilutions for 30 min incubation at room
temperature. The serum of the cells was removed,
PBS was gently rinsed, 1.6 ml serum-free DMEM
medium was added, and each system was added
to each system, and cultured in a 5% CO, incuba-
tor at 37°C for 6 hours. The serum DMEM me-
dium was replaced and cultured for 48 hours for
experimental research.

Real Time-PCR Detection of MiR-103,
MMP-2, and MMP-9 Expression

The total RNA was extracted using TRIzol
reagent, and DNA reverse transcription synthe-
sis was performed according to the kit instruc-
tions. The primers were synthesized by Shanghai
Yingjun Biotechnology Co., Ltd. (Shanghai, Chi-
na) (Table I). Real Time-PCR reaction conditions:
55°C 1 min, 92°C 30 S, 58°C 45 S, 72°C 35 S, for
a total of 35 cycles. Glyceraldehyde 3-phosphate
dehydrogenase (GAPDH) was used as a reference.
According to the fluorescence quantification, the
starting cycle number (CT) of all samples and
standards was calculated. Based on the standard
CT value, a standard curve was drawn and then
the semi-quantitative analysis was carried out us-
ing the 2-4“* method.
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Table I. Primer sequences.

Gene Forward 5°-3° Reverse 5-3’

GAPDH AGTACCTGTAGTCTGCTGG TAAACCCGGATGTAGTCTGGT
MiR103 CATGTATCTCTTTGGGACTT CCTCAGTTGCTCACCAGCTG
SNAL4 ATCTCTCGCTTGTGGTTGTG CACATGATGGGTATCAA
MMP-2 CTCTCTCGCCACCTTCAAG TTAGGATGATGGGGTAATT
MMP-9 ATCTCTCACATCAATCAA GATGTGGAAATTGCG CTG

MTT Assay to Detect Cell Proliferation
Tca8113 cells were inoculated into a 96-well cul-
ture plate with 10% fetal bovine serum DMEM cul-
ture medium at a cell number of 5x10°, and the super-
natant was discarded after 24 hours of culture, and
three groups were randomly divided according to the
above treatment methods. 20 pl of sterile MTT was
added at intervals of 24 h, and 3 replicate wells were
set at each time point. After 4 hours of continuous
culture, the supernatant was completely removed
followed by addition of 150 pl/well of dimethyl sulf-
oxide (DMSO) for 10 min. After the purple crystals
were fully dissolved, the absorbance (Absorbance,
A) was measured at a wavelength of 570 nm, and the
proliferation rate of each group was calculated.

Transwell Chamber to Detect
Cell Invasion

Serum-free DMEM medium was replaced
cording to the kit instructions. A

coated with a 1:5 50 mg/
air dried at 4°C. 100 ul ¢
was prepared by addi
dium, and no ser
added to the cha

SProtein of each group of TCASII13
clls was extracted: radioimmunoprecipitation as-
(RIPA) lysate containing protease inhibitor was
50 mM NaCL; 1% NP-40; 0.1% SDS; 2 ug/
ml Aprotinin; 2 pg/ml Leupeptin; 1 mM PMSF; 1.5
mM EDTA; 1 mM NaVanadate), we lysed the cells
on ice for 15-30 min, 5 s x 4 sonication, centrifuged

at 4°C, 10 000 x g for
pernatant to a new tub,

separated on
acrylamide

, 1t ¥1:1000 dilution of pri-
y antibody SALI 4, E-cadherin, and Vimentin
i , shaker, 4°C, overnight. After
0 sheep anti-rabbit secondary
and incubated for 30 min un-

m and strip density measurements were
scanned using protein image processing
system software and Quantity one software. The ex-
periment was repeated four times (n=4).

Dual-Luciferase Report Assay

Before the experiment, the Luciferase assay buf-
fer 11 and the Luciferase assay substrate were thor-
oughly mixed and configured with Luciferase assay
reagent II (LARII), stored at -80°C, and taken out to
room temperature before use. The cells were seeded
on a 24-well culture plate for overnight and the cells
were transfected; after 48 hours of transfection, the
cells were lysed on ice for 15 min followed by cen-
trifugation at 12,000 rpm for 2 min and transfection
of the supernatant to a new tube on ice. Then, 50
pL LARIT and 10 pL of cell lysate was added and
Luciferase activity was measured.

Statistical Analysis

Data were shown as mean + standard deviation
(SD). The mean values of the two groups were com-
pared using the Student’s r-test test, analyzed by
SPSS 11.5 statistical software (SPSS Inc., Chicago,
IL, USA), and the comparison of the differences
among multiple groups were assessed by analysis of
variance (ANOVA) with Bonferroni post-hoc analy-
sis. p<0.05 was indicated as a significant difference.
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Results

Expression of MiR-103 in Tca8113
Cells of Oral Cancer Group

The transfection of miR-103 mimics can sig-
nificantly promote the expression of miR-103
compared with the control group (p<0.05). MiR-
103 expression was significantly downregulated
after transfection with miR103 inhibitor (p<0.05)
(Figure 1).

Effect of MiR-103 on the Proliferation
of Tca8113 Cells

The upregulation of miR-103 expression after
transfection of miR103 mimics significantly in-
hibited the proliferation of Tca8113 cells (p<0.05).
The transfection of miR-103 inhibitor reduced the
expression of miR-103 and significantly promoted
the proliferation of Tca8113 cells compared with
the control group (p<0.05) (Figure 2).

Effect of MiR-103 on Invasion Ability
of Tca8113 Cell

The transwell chamber assay was performed
to detect the effect of miR-103 mimics and ik
itor on the invasive ability of Tca8113 cell
results showed that the upregulation of mi
expression after transfection of miR-103

Control miR-103 mimics miR-103 inhibitor

Figure 1. Expression of miR103 in Tca8113 cells of oral
cancer group. Compared with the control group, *p<0.05.
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Figure 3. Effect of miR103 on invasion ability of Tca8113
Cells. A, Transwell chamber assay regulates the effect of
MiR103 on Tca8113 cell invasion (x100). B, Invasive ability
analysis, compared with the control group, * p<0.05.
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Figure 4. Effect of miR103 on the expression of MMP-
2 and MMP-9 in Tca8113 cells. Compared with the control
group, * p<0.05.

in Tca8113 cells (p<0.05). Transfection of miR-
103 inhibitor into Tca8113 cells significantl
moted MMP-2 and MMP-9 expression in
cells (p < 0.05) (Figure 4).

Effect of MiR-103 on SALL4 Expressio
in Tca8113 Cells

The upregulation of the g
103 significantly inhibited
the protein expression in 4ga

with the control group (p<0.05). The transfection
of miR-103 inhibitor into Tca8113 cells signifi-
cantly promoted SALL4 mRNA and protein ex-
pression in Tca8113 cells (p<0.05) (Figure

Effect of MiR-103 on EMT Pro
in Tca8113 Cell

The transfection of miR-103
ulated miR-103 expression j
creased E-cadherin protej

cgulation of miR-10
8113 cells indigated that the transfection of
-103 mimics {egulated miR-103 expression

Discussion

Duriifg the occurrence of OSCC, due to the
rich blood supply and rich lymphoid tissue, pa-
tients are prone to metastasis at an early stage,
and the development speed is fast, leading to low
survival rate and difficulty in the treatment of
OSCC patients'”. MiRNAs regulate the normal

Control miR-103 mimics  miR-103 inhibitor

SALL4 -- -

B-actin fm— ——

Control mimics inhibitor

Figure 5. Effect of miR103 on the expression of SALL4 in Tca8113 cells. A, Real Time-PCR analysis of the effect of miR103 mim-
ics and miR103 inhibitor on the expression of SALL4 mRNA in Tca8113 cells, compared with the control group, *»<0.05. B, West-
ern blot analysis of miR103 mimics and MiR103 inhibitor respectively after Tca8113 effect of cell SALL4 protein expression.
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Control mimics inhibitor
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Figure 6. Regulation of miR103 on EMT protein in
Tca8113 cells.

and pathological state of cells, including growth,
proliferation, cell cycle, and apoptosis; therefore,
miRNAs are important regulators of the occur-
rence and development of human diseases'®. The
role of miRNAs in tumors has attracted the at-
tention of scholars. Scholars'”?” have found that
IncRNA, as a transcriptional and post-transcrip-
tional regulator, has a potential as a therapeutic
target and can be used as one of the prognostic
indicators of tumors. Therefore, identification of
miRNAs targeting OSCC can help elucidate the
mechanism of oral cancer and establish thergaen

tic targets®'. MiR-103 is abnormally expre
a variety of tumors'>!®, The present study a

of miR-103 in OSCC cells ang
eration and invasion. Convg
of miR-103 inhibitor can
expression of miR-10gai

expression significantly inhibited SALL4 mRNA
and the protein expression in Tca8113 cells. The
transfection of miR-103 into Tca8113 cells de-
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7. Analysis of targeting®ffect of miR103 on Scal4
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participate in the development and pro-
gression of tumors. As important members of the
MMP family, MMP-2, and MMP-9 are gelatinas-
es and their activation and tumor metastasis and
infiltration are closely related*>*. The occurrence
of EMT is associated with tumorigenesis and de-
velopment. EMT can lead to reduced E-cadherin
expression and elevated Vimentin expression, and
promotes tumor progression®’. Further analysis in
this study disclosed that by upregulating miR-103
expression, SALL4 level was decreased, MMP-
9 and MMP-2 mRNA level was downregulated
with elevated E-cadherin expression and reduced
Vimentin expression. The downregulation of
miR103 expression increased the expression of
SALL4, MMP-9, and MMP-2 mRNA, decreased
E-cadherin expression, increased Vimentin ex-
pression, and promoted proliferation and invasion
of Tca8113 cells. This result suggests that miR-103
further regulates MMP-9 and MMP-2 expression
by regulating SALLA4, thereby altering the biolog-
ical characteristics of oral cancer squamous cell
Tca8113 cells. In further study, we will analyze
the expression and related regulatory mechanism
of miR-103 in clinical OSCC patients, and provide
a theoretical reference for miR-103 as a research
target in OSCC.
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Conclusions

The overexpression of miR-103 can promote
the expression of MMP-9 and MMP-2 through
negative regulation of SALL4 and promote the
proliferation and invasion of oral squamous cell
carcinoma Tca8113 cells, leading to the occur-
rence of EMT.
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