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MiR-205-3p inhibits proliferation, invasion

and promotes apoptosis of oral squamous cell
carcinoma stem cells by targeting LAMC2 gene
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Abstract: Objective: To explore the regulatory mechanism of miR-205-3p targeting Laminin y2-chain (LAMC2) gene
on the biological characteristics of oral stem squamous cell carcinoma (OSCC) stem cells. Methods: The targeting
relationship between miR-205-3p and LAMC2 gene was predicted by the bioinformatic database and verified by
dual luciferase reporter assay system. qRT-PCR was used to detect the expression of miR-205-3p and LAMC2 in
epithelial tissues from patients with OSCC or benign mass in oral mucosa. Normal oral mucosa epithelial cells were
selected as the normal group. OSCC stem cells were divided into blank group, miR-205-3p mimic group, miR-205-
3p inhibitor group, siRNA-LAMC2 group and miR-205-3p mimic + siRNA-LAMC2 group, respectively. qRT-PCR and
western blot were performed to investigate the expression level of miR-205-3p, LAMC2, Bax, Bcl-2 and epithelial-
mesenchymal transition (EMT)-related factors in cells of each group. Cell proliferation, invasion ability and apoptosis
were detected by MTT assay, transwell assay and flow cytometry, respectively. Results: Compared with tissues from
patients with benign mass of oral mucosa, reduced miR-205-3p expression level and enhanced LAMC2 expres-
sion level were detected in epithelial tissue from OSCC patients (both P<0.05). Compared with the blank group,
up-regulation of miR-205-3p or down-regulation of LAMC2 could promote expression levels of E-cadherin and Bax,
and suppress expression levels of N-cadherin, vimentin, and Bcl-2 in OSCC stem cells, which could also inhibit pro-
liferation, invasion ability and facilitate apoptosis of OSCC stem cells (all P<0.05). In the miR-205-3p mimic + siRNA-
LAMC2 group, the changes of above indicators were more notable. Inhibition of the miR-205-3p expression had the
opposite effect (all P<0.05). Conclusion: Up-regulation of miR-205-3p can inhibit proliferation, invasion ability and
promote apoptosis of OSCC stem cells by inhibiting LAMC2 gene expression.
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at the post-transcriptional level [5]. MiR-205
has been proven to play a pro- or anti-cancer
role in a variety of cancers by acting on the tar-
get genes [6]. A previous research on the asso-
ciation between miR-205 and the development
of oral cancer found that, compared with nor-
mal human oral keratinocytes, miR-205 expres-
sion in oral cancer cells was significantly elevat-
ed and overexpression of miR-205 could
facilitate apoptosis of oral cancer cells [7].

Introduction

Oral squamous cell carcinoma (OSCC) is a
malignant tumor that typically occurs in the oral
and maxillofacial region, with high recurrence
rates and high metastasis rates [1]. In recent
years, tumor stem cell theory has gradually
become a hot spot. Tumor stem cells refer to
cells that have the capabilities and attributes of
stem cell in tumors, which have been confirmed
to be associated with tumor growth, prolifera-

tion and metastasis [2-4]. Therefore, research
on tumor stem cells is of great significance for
clarifying the tumorigenesis, progression and
drug resistance of tumors.

As a non-coding small molecule RNA, miRNA
can regulate the expression of its target genes

Furthermore, Kim et al. discovered that miR-
205 could act as an anti-oncogene in oral can-
cer through inhibiting the expression of Axis
inhibition protein 2 (Axin-2) [8].

Laminin y2-chain gene (LAMC2) is a subunit of
the trimeric glycoprotein laminin 332. More and
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more studies have shown that LAMC2 is an
important risk factor for various cancers such
as colorectal cancer and lung adenocarcinoma
[9, 10]. Moreover, Ding et al. confirmed that
high expression level of LAMC2 could promote
the progression of tongue squamous cell carci-
noma [11].

This study investigated the biological functions
and potential regulatory mechanisms of miR-
205-3p and LAMC2 in OSCC stem cells, hoping
to boost the research on molecular mechanism
of OSCC and inspire new insights for future
treatment strategies for OSCC.

Methods
Tissue sample collection

Cancer tissue specimens of 68 patients who
were diagnosed as OSCC in Tongji Hospital of
Tongji Medical College, Huazhong University of
Science and Technology from September 2017
to December 2018 were collected. The patients
included 47 males and 21 females with an
average age of 59.2+12.7 years. All patients
did not receive chemotherapy before surgery,
and were treated with orthotopic lesion resec-
tion and cervical lymphadenectomy. After sur-
gery, they were routinely followed up. In addi-
tion, oral mucosa tissues around benign mass
from 36 cases admitted in the hospital at the
same time were collected as the normal gro-
up. These 36 cases included 19 males and 17
females with an average age of 56.3+11.4
years. All the tissue specimens were cleaned
with saline to remove the surface blood, cut
into small pieces (0.5 cmx0.5 cm), and stored
in -80°C refrigerator after liquid nitrogen
freezing.

This study was approved by the ethics com-
mittee of Tongji Hospital of Tongji Medical
College, Huazhong University of Science and
Technology and all patients signed the informed
consent.

Cell culture

Human normal oral mucosal epithelial cell line
(LM-HOO4, LMAI Bio, Shanghai, China) and
human OSCC cell line SCC25 (CL-0569, Pro-
cell Life Science & Technology, Wuhan, China)
were cultured in RPMI 1640 medium contain-
ing 10% fetal bovine serum at 37°C, 5% CO,.
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When cells reached about 80% growth density,
they were digested with 0.25% trypsin (9002-
07-7, Yuanye Bio-Technology, Shanghai, China)
for subculture.

Isolation of OSCC stem cells by immunomag-
netic beads sorting

SCC25 cells were digested and the suspension
was centrifugated at 1,000 rpm for 10 min. The
supernatants were discarded, and then the
cells were resuspended by 100 ul of buffer
solution. Next, 20 ul of CD44 (130-110-293,
Miltenyi Biotec, Germany) or CD133 (130-050-
801, Miltenyi Biotec, Germany) immunomag-
netic beads were added into the suspension.
After incubation for 10 min at 4°C, suspension
was centrifuged at 1,000 rpm for 10 min again
and resuspended by 500 ul of buffer solution.
After the magnetic field and the sorting rack
being connected, the CD44 (or CD133) sorting
column was placed in the magnetic field and
rinsed with 3 ml of buffer solution. Then the cell
suspension was added into the sorting column,
and the column was washed by 3 ml of buffer
solution three times. Subsequently, the sorting
column was taken out from the magnetic field
and washed by 5 ml of buffer solution to collect
the target cells which were then seeded in cul-
ture flasks.

The sorted CD133, CD44 cells were digested
by 0.25% of trypsin, centrifugated at 1,000 rpm
for 5 min. The supernatants were discarded,
then the cells were resuspended by 3 ml of
PBS and divided into two groups after cell
counting: cells in one group were incubated
with 95 ul of PBS solution and 5 ul of CD44-
FITC (or CD133-PE) antibodies for 30 min at
4°C, while cells in the other group were mixed
with 95 pl of PBS solution and 5 ul of CD44-PE
(or CD133-FITC) antibodies for 30 min at 4°C
as isotype control. After incubation, the sus-
pensions were centrifuged and the superna-
tants were discarded. The cells were resus-
pended by 400 pl of PBS solution and the purity
of CD44+, CD133+ cells were detected by flow
cytometry (CytoFLEX S, Beckman coulter, USA)
[12].

Cell grouping and transfection
Normal oral mucosal epithelial cells were used

as the normal group. The sorted OSCC stem
cells were divided into the following 5 groups
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Table 1. Primer sequences used in gRT-PCR
Gene Primer sequences (5-3")
miR-205-3p

Forward CTAAAATGATGGGGGAATCCTCC

Reverse GCCTTCCTTGGGTAAAGCTAC
LAMC2

Forward GTTAGGGAGGAAGATAATCC

Reverse CCCCTTGGTAAGCATTCGTA
Bax

Forward TGTGGGGCGGGTAAAACGTGTA

Reverse GTGCAGAGGTTAGATTGGGTGGTA
Bcl-2

Forward CAGTCCACCGCCAAGCCTT

Reverse CACACCCTAAGCTTCGCCG
E-cadherin

Forward CCTGTAACATGTGGATATCGTCC

Reverse GGAAGAGGTTAGCTGTTCCC
N-cadherin

Forward CTTGACGCCGATGCGTTTCAG

Reverse GACCTGCCTTGAGCGCTTAAT
Vimentin

Forward GTGGGTGTGCAGTGTTGGG

Reverse CTCATAGAGTTGTCGTCGCACC
ue

Forward AGTGCTGGGTGTGGGTGTG

Reverse GTATCTACGATGTCCGTCGA
GAPDH

Forward GGTGGTGTAATTCCAATTGGG

Reverse ATGGCAGAATCCTATAGTCCCT
Note: LAMC2, Laminin y2-chain.

and received corresponding treatments res-
pectively: blank group (transfection with empty
plasmid), miR-205-3p mimic group (transfect-
ed with miR-205-3p mimic), miR-205-3p inhibi-
tor group (transfected with miR-205-3p inhibi-
tor), siRNA-LAMC2 group (transfected with si-
LAMC2 plasmid), miR-205-3p mimic + siRNA-
LAMC2 group (co-transfected with miR-205-3p
mimic and si-LAMC2 plasmid). Transfection
procedures were performed strictly according
to the Lipofectamin 2000 instructions (1166-
8027, Invitrogen, USA). The plasmid was first
diluted using 250 pl serum-free Opti-MEM
medium (11058021, ThermoFisher, USA), and
incubated at room temperature for 10 min after
mixing. Then 5 pl lipofectamin 2000 was dilut-
ed with equal amount of serum-free Opti-MEM
medium. The above two were mixed well, incu-
bated at room temperature for 30 min, and
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then placed in an incubator containing 5% CO,
at 37°C. The culture medium was replaced
every 6-8 h and cultured continuously for 48 h.
All plasmids used in this study were purchased
from Genechem (Shanghai, China).

Dual luciferase reporter assay

The binding site of miR-205-3p and LAMC2 was
predicted by Targetscan online prediction web-
site (http://www.targetscan.org/mamm_31/).
The LAMC2-3'UTR fragment was obtained by
double digestion and cloned onto the upstream
of the pmirGLO vector as LAMC2-3'UTR-WT
plasmid (WT: wild type). The purified plasmid
was used for site-directed mutagenesis at the
binding site of miR-205-3p and LAMC2 to con-
struct LAMC2-3’'UTR-MUT plasmid (MUT:
mutant type). MiR-205-3p mimic or NC mimic
were co-transfected into 293T cells with
LAMC2-3'UTR-WT and LAMC2-3’'UTR-MUT plas-
mids respectively, according to the instructions
of LipofectamineTM 2000 (11668-019, In-
vitrogen, USA). The culture medium was re-
placed after 4 h of incubation. Cells were incu-
bated at 37°C, 5% CO2 for 48 h. The luciferase
activity was detected by chemiluminescence
detector according to the instructions of the
dual luciferase reporter gene kit (RGO27,
Beyotime Biotechnology, Shanghai, China).

QRT-PCR

MiR-205-3p expression and mRNA expressions
of LAMC2, Bax, Bcl-2, E-cadherin, N-cadherin
and vimentin in cells were examined by gRT-
PCR. Total RNAs in cells was extracted accord-
ing to Trizol Kit instructions (Solarbio, Beijing,
China). Subsequently, total RNAs were dis-
solved in diethyl pyrocarbonate (DEPC, 1609-
47-8, Jizhi Biochemical Technology, Shanghai,
China)-treated ultrapure water. Ultraviolet-
visible spectrophotometer (DR6000, HACH,
USA) was used to determine the total RNAs
concentration at 260 nm and 280 nm. RT and
PCR reactions were performed according to the
instructions of gRT-PCR gene expression analy-
sis detection kit (QPG-023, Genepharma, Su-
zhou, China). U6 was used as the internal
control for miR-205-3p, while GAPDH was
served as the internal control for LAMC2, Bax,
Bcl-2, E-cadherin, N-cadherin and vimentin. All
primer sequences were synthesized by Beijing
Genomics Institute (Beijing, China; Table 1).
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The relative expression of target genes was cal-
culated by 2% method. ACt = Ct__ . ... -
thontrolgene’ AACt = ACt"experimental group - control group”
This experiment was repeated 3 times indepen-
dently to obtain average values. The expression
of genes in tissue samples was detected in the
same way.

Western blot

Appropriate amount of protein lysate (PO013B,
Beyotime Biotechnology, Shanghai, China) was
added into the transfected cells. Cells collect-
ed in EP tubes were lysed on ice and then
centrifuged at 2,000 rpm for 30 min, at 4°C.
The protein concentration in the supernatant
was determined by using the BCA kit (POO-
09, Beyotime Biotechnology, Shanghai, China).
SDS-PAGE gel electrophoresis was conducted
to separate protein. After being transferred to
a PVDF membrane by wet transfer method,
protein was blocked for 1 h with 5% BSA. The
PVDF membrane was washed and then incu-
bated with rabbit anti-human primary antibod-
ies overnight at 4°C. The primary antibodies
used in this research were as follows: LAMC2
(@ab96327, 1:1,000, Abcam, UK), Bax (ab182-
733, 1:2,000, Abcam, UK), Bcl-2 (ab182858,
1:2,000, Abcam, UK), E-cadherin (ab40772,
1:20,000, Abcam, UK), N-cadherin (ab18203,
1 pg/ml, Abcam, UK) and vimentin (ab24525,
1:10,000, Abcam, UK). The PVDF membrane
was washed 3 times with TBST for 10 min each
time. Horseradish peroxidase-labeled goat
anti-rabbit 1gG (@b200699, 1 ug/ml, Abcam,
UK) was used to incubate the PVDF membrane
for 4-6 h at 4°C. The PVDF membrane was then
washed 3 times with TBST for 10 min each
time. Equal amounts of chemiluminescence lig-
uids A and B were mixed and added onto the
PVDF membrane. The blots were photographed
and the relative expression of protein was ana-
lyzed using Image J software.

MTT assay for cell proliferation

When the cell growth density reached about
80%, OSCC stem cells in each group were inoc-
ulated in 96-well plates (1x107 cells/ml, 20 pl).
At 24 h, 48 h and 72 h of culture, 20 pl of MTT
solution (5 mg/ml, SBJ-0190, SenBeilia Bio-
logical Technology, Nanjing, China) was added
into each well for 4-h incubation. The superna-
tant in each well was discarded and 150 ul of
dimethyl sulfoxide (DMSO) solution (D2650,
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Lianshuo Biological Technology, Shanghai, Chi-
na) was then added into each well. The plates
were shaken and placed on a microplate rea-
der (Thermo MK3, Thermo Scientific, Shang-
hai, China) to measure the absorbance of each
well at 490 nm wavelength. The cell growth
curve was plotted with the time point as the
abscissa and the absorbance value as the
ordinate.

Transwell experiment for cell invasion

Matrigel (356234, Surejbio, Shanghai, China)
was diluted by serum-free RPMI 1640 medium
(PM150110, Procell, Wuhan, China) contain
0.2% BSA (bull serum albumin) and 50 pl of the
diluted Matrigel was spread onto the upper
chamber of the transwell inserts. Next day, 500
pl of RPMI 1640 medium with 10% FBS and
100 ul of serum-free RPMI 1640 medium with
0.2% BSA were respectively added into the
upper chamber and lower chamber. After diges-
tion, cells in each group were washed by PBS
and resuspended by RPMI 1640 medium to a
density of 1x108 cells/ml. The cell suspension
was then added into the lower chamber. The
chamber was taken out after 24 h of culture.
Cells were fixed with 4% paraformaldehyde for
30 min, followed by being stained with crystal
violet solution (Solarbio, Beijing, China). After
washed with PBS, cells passed through the
membrane were observed with an inverted
microscope (37XC, Optical Instrument Factory,
Shanghai, China). The number of cells passed
through the membrane was photographed and
counted in 5 fields of vision to obtain an aver-
age value in each group.

Apoptosis detection by flow cytometry

Apoptosis was detected by Annexin V-FITC/PI
kit (BB-4101, Bestbio, Shanghai, China). The
transfected cells were digested and resuspend-
ed to 1x10° cells/ml. Pre-cooled 75% ethanol
was used to fix cells overnight at 4°C. Then 1 ml
of cells suspension was taken out and centri-
fuged at 1,500 rpm for 20 min. After being
washed with PBS, cells were resuspended in
200 ul binding buffer. Then 5 ul of annexin
V-FITC and 10 pl of Pl solution were added into
cells suspension for 15 min incubation at room
temperature. Subsequently, 300 ul of HEPES
buffer was added and apoptosis was measured
by using a flow cytometer (FACSCalibur, BD,
USA). The excitation wavelength was 488 nm
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Figure 1. The expression of miR-205-3p and LAMC2 in tissues of OSCC patients and patients in Control group. A:
MiR-205-3p expression level in OSCC tissues (OSCC) and normal oral mucosa around benign mass (Control). B:
LAMC2 mRNA expression level in OSCC tissues (OSCC) and normal oral mucosa around benign mass (Control).
LAMC2, Laminin y2-chain; OSCC, oral stem squamous cell carcinoma.
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of variance was used for com-
parison among multiple gro-
ups. Count data was expressed
as percentage and comparison
between groups adopted Chi-
square test. P<0.05 indicated
that the difference was statisti-
cally significant.
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Results

Reduced miR-205-3p expres-
sion and elevated LAMC2
expression was observed in
OSCC tissues

Figure 2. The targeting relationship between miR-205-3p and LAMC2. A:
The prediction result of the binding site between miR-205-3p and LAMC2
according to Targetscan. B: Dual luciferase reporter system assay verified
the prediction. ¥P<0.05 in comparison to 293T cells co-transfected by miR-
205-3p mimic and LAMC2-3'UTR-MUT. LAMC2, Laminin y2-chain.

The expression of miR-205-3p
and LAMC2 in cancer tissues
from OSCC patients (OSCC
group) and normal tissues from

and FITC was detected at 530 nm, while Pl was
detected at a wavelength of 575 nm.

Statistical analysis

The data was analyzed using the SPSS 21.0
software. All measurement data that fitted the
normal distribution were expressed as mean *
standard deviation (X + SD). The comparison
between two groups was performed by inde-
pendent sampled t test, while one-way analysis
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patients (control group) was

determined by gRT-PCR. As a
result, in comparison with patients in control
group, reduced miR-205-3p expression and
elevated LAMC2 mRNA expression was detect-
ed in tissues from OSCC group (both P<0.05)
(Figure 1).

MiR-205-3p directly inhibited the expression of
LAMC2

Targetscan predicted that miR-205-3p pos-
sessed the binding site for LAMC2 (Figure 2A).

Int J Clin Exp Med 2020;13(7):4774-4784
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Figure 3. Purity of sorted OSCC stem cells. A: After immunomagnetic beads sorting, the expression of CD44 in OSCC
cells. B: The expression of CD133 in OSCC cells after immunomagnetic beads sorting. OSCC, oral stem squamous

cell carcinoma.

According to dual luciferase reporter system
assay, compared with 293T cells co-transfect-
ed with mimic NC and LAMC2-3'UTR-MUT,
those co-transfected with miR-205-3p mimic
and LAMC2-3'UTR-WT had markedly lower lucif-
erase activity (P<0.05) (Figure 2B). These
results supported that miR-205-3p could
directly inhibit the expression level of LAMC2.

Sorting and identification of OSCC stem cells

After sorting, the purity of CD44+, CD133+
OSCC stem cells was detected by flow cytome-
try. As shown in Figure 3, the purity of CD133+
and CD44+ cells were 90.14% and 94.07%,
respectively. The results indicated that most of
the sorted cells were OSCC stem cells, which
could be used in the subsequent experiments.

MiR-205-3p over-expression or LAMC2 silenc-
ing suppressed the expression of epithelial-
mesenchymal transition-related factors

Compared with normal group, cells in the other
groups exhibited reduced miR-205-3p expres-
sion level, enhanced expression level of LAMC2
and epithelial-mesenchymal transition (EMT)
related factors. In comparison with blank group,
dramatically decreased LAMC2, N-cadherin
and vimentin expression as well as increased
E-cadherin expression were observed in miR-
205-3p mimic group, siRNA-LAMC2 group, and
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miR-205-3p mimic + siRNA-LAMC2 group (all
P<0.05). However, miR-205-3p inhibitor group
showed opposite results (all P<0.05) (Figure 4).

MiR-205-3p over-expression or LAMC2 silenc-
ing inhibited OSCC stem cells proliferation

Compared with the normal group, reduced Bax
expression level and enhanced Bcl-2 expres-
sion level and cell proliferation was found in the
other groups. In comparison with blank group,
OSCC stem cells in miR-205-3p mimic group
and siRNA-LAMC2 group exhibited significantly
elevated Bax expression level and reduced
Bcl-2 expression level and cell proliferation (all
P<0.05). Notably, OSCC stem cells of miR-205-
3p mimic + siRNA-LAMC2 group showed more
obvious changes in the above indicators. In
addition, compared with blank group, OSCC
stem cells in miR-205-3p inhibitor group had
significantly decreased Bax expression level
and increased Bcl-2 expression level and cell
proliferation (all P<0.05) (Figure 5).

MiR-205-3p over-expression or LAMC2 silenc-
ing suppressed OSCC stem cells invasion

Transwell assay was used for the detection of
OSCC stem cells invasion ability (Figure 6).
Compared with normal group, more invasive
cells were observed in the other groups. The
invasive cell numbers of miR-205-3p mimic

Int J Clin Exp Med 2020:13(7):4774-4784
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Figure 4. Expression level of miR-205-3p, LAMC2, N-cadherin, E-cadherin and Vimentin in each group of OSCC stem
cells after transfection. A: mRNA expression level. B, C: Protein expression level. Compared with Normal group,
“P<0.05. Compared with Blank group, #P<0.05. Compared miR-205-3p mimic + siRNA-LAMC2 group, "P<0.05.
LAMC2, Laminin y2-chain; OSCC, oral stem squamous cell carcinoma.
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Figure 5. Effect of miR-205-3p overexpression or LAMC2 silencing on Bax
and Bcl-2 expression level and cell proliferation of OSCC stem cells. A: mRNA
expression level of Bax and Bcl-2 in each group of OSCC stem cells. B, C:
Protein expression level of Bax and Bcl-2 proteins in each group of OSCC
stem cells. D: Cell proliferation of OSCC stem cells in each group. Compared
with normal group, “P<0.05. Compared with blank group, *P<0.05. Com-
pared miR-205-3p mimic + siRNA-LAMC2 group, "P<0.05. LAMC2, Laminin
y2-chain; OSCC, oral stem squamous cell carcinoma.

group and siRNA-LAMC2 group were signifi-
cantly less than that of blank group (all P<0.05).
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OSCC stem cells in miR-205-
3p mimic + siRNA-LAMC2 ex-
hibited more pronounced in-
hibitory effects on invasion.
Moreover, remarkably increas-
ed invasive cell number oc-
curred in OSCC stem cells of
miR-205-3p inhibitor group
when compared with blank
group (P<0.05).

MiR-205-3p over-expression
or LAMC2 silencing promoted
OSCC cells apoptosis

Flow cytometry was carried out
to detect apoptosis in OSCC
stem cells in each group.
Compared with normal group,
much lower apoptosis rate was
observed in the other groups.
In  comparison with blank
group, miR-205-3p overexpre-
ssion or LAMC2 silencing could
markedly facilitate OSCC cells
apoptosis. Meanwhile, combi-
nation of miR-205-3p overex-
pression and LAMC2 silencing
could more seriously promote
OSCC cells apoptosis (all P<
0.05). Furthermore, the apop-
tosis rate of OSCC stem cells in
miR-205-3p inhibitor group

was much lower than that in blank group
(P<0.05) (Figure 7).
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Figure 6. Effect of miR-205-3p overexpression or LAMC2 silencing on invasion ability in OSCC stem cells. A: 0SCC
stem cells invasion ability was detected by transwell assay. B: The number of invasive OSCC stem cells was counted.
Compared with normal group, “P<0.05. Compared with blank group, #*P<0.05. Compared miR-205-3p mimic + siR-
NA-LAMC2 group, "P<0.05. LAMC2, Laminin y2-chain; OSCC, oral stem squamous cell carcinoma.

Discussion

Previous studies have reported that miR-205
plays a tumor-suppressing role in a variety of
cancers. For instance, Salajegheh et al. de-
monstrated that miR-205 could suppress the
apoptosis and angiogenesis of thyroid cancer
cells [13]. A research also indicated that miR-
205 could attenuate TGF-B-induced EMT in
lung cancer [14]. Furthermore, the role of miR-
205 in oral cancer has also been gradually
revealed. A study revealed that miR-205 expres-
sion was elevated in oral cancer cells [8]. Nagai
et al. discovered that miR-205-5p could sup-
press the invasion of OSCC cells by inhibiting
the expression of TIMP2 [15]. Moreover, the
role of LAMC2 in oral cancer has also started to
be noticed recently [11]. In this article, the
expression of miR-205-3p and LAMC2 in OSCC
tissues or oral mucosa around benign mass
was examined. As a result, we found that the
expression level of miR-205-3p was significant-
ly lower and LAMC2 was significantly higher in
OSCC tissues than those in the oral mucosa.
This result indicated that miR-205-3p and
LAMC2 might be involved in the pathogenesis
of OSCC.

The expression level of CD44+ and CD133+
has been confirmed to be of great significance
in predicting the prognosis of OSCC [16]. In
addition, the CD44+ and CD133+ cell popula-
tions in OSCC cells have the characteristics of
stem cells, which possessed high survival,
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invasion and migration abilities, and resistance
to chemoradiation. Therefore, CD44+ and
CD133+ are used as markers of OSCC tumor
stem cells [17]. In this study, OSCC stem cells
were successfully purified by immunomagnetic
beads sorting and their gene expression of
miR-205-3p and LAMC2 was regulated. Finally,
we found that miR-205-3p overexpression or
LAMC2 silencing could promote apoptosis and
reduce proliferation and invasion of OSCC stem
cells, while miR-205-3p inhibition had opposite
effects. In addition, we also found that miR-
205-3p could directly inhibit the expression
level of LAMC2. All these findings indicated that
upregulation of miR-205-3p could promote
apoptosis and reduce proliferation and inva-
sion of OSCC stem cells by inhibiting LAMC2
gene expression.

EMT is the process by which epithelial cells
transform into mesenchymal cells. It is also a
key process in the early stages of cancer
metastasis [18-21]. More and more studies
showed that, EMT occurred in a variety of can-
cers, such as lung cancer, pancreatic cancer,
breast cancer and oral cancer. The degree of
EMT directly affects the malignancy grade of
tumors [22-27]. Down-regulation of cell surface
epithelial marker E-cadherin and up-regulation
of interstitial markers N-cadherin and Vimentin
are important markers of EMT [28-31]. In this
study, EMT-related factors expression in OSCC
stem cells was assessed after transfection. It
could be noted that miR-205-3p overexpres-
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sion or LAMC2 silencing could promoted
E-cadherin expression and inhibited expression
of N-cadherin and Vimentin. These results indi-
cated that miR-205-3p might regulate OSCC
development by weakening EMT via targeting
and inhibiting LAMC2 gene expression.

However, there are limitations in this research,
such as a lack of exploration of the cell death
patterns and in vivo experiments. Therefore,
future studies are needed to verify our results
and investigate the mechanism, so as to pro-
vide a new direction for the treatment of OSCC.

In summary, miR-205-3p could inhibit prolifera-
tion and invasion but promote apoptosis of
OSCC stem cells via inhibition of LAMC2
expression.
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