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Introduction

The most common oral cancer is squamous cell carcinoma (SCC) and its highest
occurrence is in the tongue.' Oral squamous cell carcinoma (OSCC) represents a life-
threatening cancer originating from oral mucosal epithelium and may exacerbate by
tumor invasion, lymph node metastasis, oral-facial destruction and blood-borne
dissemination.” Oral tongue squamous cell carcinoma (OTSCC) is an aggressive
tumor, with high rates of regional lymph node metastasis and local recurrence.’
Pathogenesis of OSCC is significantly involved in epithelial-mesenchymal transition
(EMT).* Cigarette smoking, betel-quid chewing and excessive alcohol drinking
remain risk factors for OSCC.” As the most prevalent oral cancer (OC), OSCC
occupies 90% oral malignancy, with a relatively high survival rate of 80% at early
stage but only 20-30% if diagnosed at the advanced stage.®
therapies for OSCC, such as chemoradiotherapy, epidermal growth factor receptor
inhibitors, photodynamic therapy, cyclooxygenase-2 and surgery, all of them are
potentially associated with a serious problem of non-specific cell death.® In this
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context, biomarkers at the early stage and novel therapeutic
targets for OSCC are in urgent need.

As a class of fundamental transcription factors, myelo-
blastosis (MYB) gene family is increasingly reported in the
pathology and tumorigenesis in diverse human cancers,
including brain cancer, breast cancer and leukemia.” Recent
researches have documented that c-MYB expression is ele-
vated in laryngeal SCC (LSCC).® Alterations of b-MYB
expression mediate esophageal SCC (ESCC) cell growth,
migration and invasion.” Furthermore, MYB modulates
OSCC cell survival, proliferation and invasion by binding
to microRNA (miR)-1258 promoter.'® However, given the
inadequate research, the solid mechanism of MYB in OSCC
is not yet to know, let alone the interaction between MYB and
its downstream genes. miRs are found to be indispensable
biomarkers in cancer treatment as they can vary from onco-
genes to tumor suppressors in different cancer progression.''
What’s more, dysregulated miRs also play a master role in
cutaneous SCC, making them noticeable biomarkers in simi-
lar malignancies.'? Eichelmann et al have suggested that
miR-130a-3p upregulation alters ESCC cell migration,
adherence and apoptosis.'> miR-130a-3p expression is
higher in aggressive OSCC tumors than that in the non-

y Collectively, according to
the evidence J above, it is reasonable to hypothesize
that MYB might '}
with its downstream pathways.

a key role in OSCC development

Materials and Methods

Ethics Statement

This study was approved and supervised by the ethics
committee of West China Hospital of Stomatology, and
conformed to Declaration of Helsinki. All the subjects
signed the informed consent. The protocol was also

approved by the Institutional Animal Care and Use
Committee of West China Hospital of Stomatology.
Significant efforts were made to reduce the animal number

and suffering.

Sample Collection

Thirty OTSCC patients treated in West China Hospital of
Stomatology were enlisted in this study for collection of
OTSCC tissues and paracancerous tissues. The resected
tissues were preserved at —80°C. Patients received preo-
perative chemotherapy, radiotheraj unotherapy

would be excluded.

Cell Culture

ciences, Kunming, China) were cultured in
modified Eagle’s medium (DMEM) (Gibco
ompany, Grand Island, NY, USA) consisting 10% fetal
ovine serum, 100 U/mL penicillin and 100 mg/mL strepto-
ycin at 37°C with 5% CO,.

Cell Grouping and Transfection

MYB overexpressing plasmids (MYB) were constructed
using pIRES2-CMYV,
Genepharma Co., Ltd. (Shanghai, China), with a control

which were designed by
scrambled sequence served as the control. MYB small
interfere (si) RNAs (si-MYB-1 and si-MYB-2) were
designed and synthesized by Genepharma to silence
MYB expression. miR-130a mimic, miR-130a inhibitor
and their negative control (NC) were also designed and
synthesized by Genepharma. According to the instruc-
tions of the Lipofectamine 2000 (Invitrogen, Carlsbad,
USA), CAL-27 cells were transfected with si-MYB-1, si-
MYB-2 or miR-130a mimic, and SCC-4 cells were trans-
fected with MYB or miR-130a inhibitor. Subsequently,
CAL-27 cells were transfected with combination of si-
MYB-2 and miR-130a mimic, while SCC-4 cells were
transfected with combination of MYB and miR-130a
inhibitor for 48 h before they were analyzed.
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Reverse Transcription-Quantitative
Polymerase Chain Reaction (RT-qPCR)

TRIzol reagent (Invitrogen) was utilized to extract the total
RNA of cells and the extracted RNA was reverse transcribed
into cDNA using One Step PrimeScript miRNA cDNA
Synthesis kit or PrimeScript RT Master Mix (both from
Takara Biotechnology Ltd., Dalian, China). RT-qPCR was
conducted with SYBR Premix Ex Taq II (Takara) on RT-
gPCR device (7500, ABI, Inc., Foster City, CA, USA). The
primer sequences are exhibited in Table 1. U6 and glycer-
(GAPDH) were
employed as the internal references. The 27T method

aldehyde-3-phosphate  dehydrogenase

was applied to calculate the expression of mRNA.

Dual-Luciferase Reporter Gene Assay
The targeted binding site between miR-130a and CYLD 3’
UTR was predicted using TargetScan (http://www.targets

can.org/vert 72/). The binding sequence and mutant
(MUT) sequence between miR-130a and CYLD were
amplified and cloned to pmiR-GLO luciferase vector
(Promega, Madison, WI, USA) to construct CYLD-wild
type (WT) plasmids and CYLD-MUT plasmids. These
plasmids were co-transfected with miR-NC mirgs
miR-130a mimic into HEK293T cells in line wi
instructions of Lipofectamine™ 2000 (Invitrogen).

Tris 0.3%, NP-40, 50 U of
BWlc protease suppressor cocktail)
in, TX, USA) for 10 min. Then, the cell
red with M-280 streptavidin magnetic

(Ambion,
lysates were

Table | Primers Sequence for RT-qPCR

beads (S3762, Millipore Sigma, Billerica, MA, USA),
which were precoated with bovine serum albumin without
yeast tRNA and RNase. The magnetic beads were then
incubated at 4°C for 3 h, followed by twice washes in lysis
solution, 3 washes in low-salt buffer (Beijing Solarbio

Science & Technology Co., Ltd., Beijing, China) and once
in high-salt buffer (Solarbio). TRIzol kit (Invitrogen) was
used to separate RNA adhered on beads. RT-qPCR was
performed to assess CYLD mRNA expression. All the
operations above were conducted as previously described.'®

10° cells were seeded into 6-well plates in
°C incubator with 5% CO, for 2 weeks. After

10let for observation and counting under an optical
¥cope (Olympus Optical Co., Ltd, Tokyo, Japan).

Transwell Assays

To verify cell migration, CAL-27 and SCC-4 cells from
different groups were collected and filled with DMEM
basic medium for cell resuspension. Cells were put into
the Transwell chambers (24-well insert, 8 um pore size,
Corning Incorporated, Corning, NY, USA) when cell con-
centration was adjusted into 1 x 10° cells/well. Next,
basolateral chambers were added with 500 pL. DMEM
complete medium. After 24-h incubation at 37°C with 5%
CO,, the chambers were taken out with medium removed.
The basement membranes were stained with 1% crystal
violet. Five fields of views were randomly selected, and
counted and photographed under the optical microscope.

Gene Forward Primers (5' — 3') Reverse Primers (5’ — 3')
miR-130a GGCAGTCAATGCAATGTTAAAAG CAGTGCGTGTCGTGGAGT

ué AAAGCAAATCATCGGACGACC GTACAACACATTGTTTCCTCGGA
CYLD TTCACTGACGGGGTGTACCA CAGGACCTGCGTAATCACTTTC
GAPDH TGTGGGCATCAATGGATTTGG ACACCATGTATTCCGGGTCAAT

Abbreviations: miR, microRNA; CYLD, cylindromatosis; GAPDH, glyceraldehyde-3-phosphate dehydrogenase.
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Figure | Silenced MYB reduces cell proliferation, migration and invasion. (A and B) RT-qPCR was performed to verify MYB expression in the OTSCC tissues and
paracancerous tissues (A), and MYB expression in HOK and different OTSCC cell lines (B). (C) CCK-8 method was used to assess OTSCC cell proliferation. (D) Colony
formation assay was performed to detect number of colonies. (E and F) Transwell assays were utilized to determine cell migration (E) and invasion (F). (G) Western blot
analysis was applied to test expression of Vimentin, Snail, E-cadherin and N-cadherin. Data are expressed as mean * standard deviation; the paired t-test was used to analyze
data in panel (A), one-way ANOVA was applied to analyze data in panels (B, D-F), independent sample t-test was applied to analyze data in panels (D-F), and two-way

ANOVA was applied to analyze data in panels (C) and (G). In Figure (B-G), *p < 0.05, **p < 0.0l, compared with HOK, si-NC or Scr. Three times of independent
experiment were performed.
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Before the cell invasion experiment, Transwell cham-
bers were enveloped by Matrigel (3.9 pg/ul, BD
Biosciences Inc., San Jose, CA, USA) gel. The remaining
operations were identical as the cell migration experiment.
Finally, the cells in the basement membranes were counted
under the microscope.

Western Blot Analysis

Total protein of CAL-27 and SCC-4 cells was extracted
using radio-Immunoprecipitation assay cell lysis buffer
and the concentration and purity were tested using
a bicinchoninic acid kit (Jiancheng). The extracted proteins
(30 pg) were separated using 10% sodium dodecyl sulfate-
polyacrylamide gel electrophoresis and then transferred
into polyvinylidene fluoride membranes using semi-dry
method. Membranes were sealed with 5% skim milk pow-
der for 2 h, and then incubated with the primary antibodies
(all from Abcam Inc., Cambridge, MA, USA): CYLD
(1:1000; ab137524), Vimentin (1:1000; ab92547), Snail
(1:500; ab82846), E-cadherin (1:10,000; ab40772),
N-cadherin (1:500; ab18203) and GAPDH (1:10,000;
ab181602) at 4°C overnight. The following day, the mem-
branes were washed with tris-buffered saline-tween buffer

immunoglobulin G antibody (1:5000;
1 h. Subsequently, the membranes wergl

g) (Shandong Scobess

Biotech andong, China, SCXK
(Shand were raised in specific pathogen-
free envi

t for 1 week. All the treatment and welfare
imals were performed based on Guidelines
for Animal E
Science and Technology in China.

Perimentation released by Ministry of

After subcutaneous injection of 200 uL Cal-27 cell sus-
pension (1 x 10 cells/mL) to BALB/c nude mice to build the
solid tumors, the nude mice were randomly allocated to two
groups (n =15 in each group). Then, 10 pg of si-MYB-2 or si-
NC was injected subcutaneously to the tumor site every
2 days. Tumor volume was measured every 7 days according
to the formula V = 0.5 x L x W2, in which L represented the

long diameter of the tumor and W represented for the short
diameter. Four weeks after the injection of CAL-2 cells
transfected with si-MYB-2, tumors were weighed and imme-
diately preserved with liquid nitrogen freezing for RT-qPCR
and Western blot analysis.

Statistical Analysis

SPSS 21.0 (IBM Corp. Armonk, NY, USA) was employed
for data analysis. Kolmogorov—Smirnov test indicated
whether the data were in normal distribution. The data were

for compar-
ing different groups, parisons test
for pairwise comp

used to analyze

ilencing®!YB Reduces Cell Proliferation,

isratiogfand Invasion

ighly expressed in OTSCC tissues compared
at in paracancerous tissues (p < 0.01) (Figure 1A).
Then, we classified the patients into high expression group
and low expression group with the mean value of MYB
expression as the critical threshold. We analyzed the cor-
relation between the expression of MYB and the clinical
parameters of patients, and found that the expression of
MYB was not related to the gender and age of patients
(p > 0.05), but related to the clinical stage and lymph node
metastasis (p < 0.01, Table 2). Besides, CAL-27 cells had

Table 2 Correlation Between MYB Expression and Clinical
Parameters of Patients

Cancer Management and Research 2020:12

Clinical MYB Chi- P value
Parameters . Square
Low High
Expression | Expression
Gender Male 10 7 0.023 0.880
Female | 8 5
Age <60 12 7 0.215 0.643
>60 6 5
Clinical stage =l 15 3 10.210 0.001
-v 3 9
Lymph node + | 7 10.260 0.001
metastasis - 17 5
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compared with HOK, the miR-NC mimic group or the miR-NC inhibitor group. Three times of independent experiment were performed.
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the highest MYB expression while SCC-4 cells had rela-
tively poor MYB expression (all p < 0.01) (Figure 1B), so
there two kinds of cell lines were selected for further
experiments. CAL-27 cell migration was reduced when
MYB expression in CAL-27 was silenced by MYB
siRNA; on the contrary, SCC-4 cell proliferation was
promoted when MYB was overexpressed (all p < 0.01)
(Figure 1C and D). Transwell assays exhibited that migra-
tion and invasion rates of CAL-27 cells with declined
MYB expression were decreased whereas those in SCC-4
cells with overexpressesd MYB were increased (all
p <0.01) (Figure 1E and F). Detection on levels of EMT-
related proteins, including Vimentin, Snail, N-cadherin
and E-cadherin found that when MYB was silenced in
CAL-27 cells, the levels of the first three proteins were
reduced, but E-cadherin level was increased. Meanwhile,
SCC-4 cells with overexpressed MYB had opposite trends
(all p <0.01) (Figure 1G).

miR-130a Expression is Upregulated by
MYB and Induces Cell Proliferation,
Migration and Invasion

miR-130a was highly expressed in OTSCC tissues co

with that in paracancerous tissues (p < 0.01) (Figure 2 Al
mean value of miR-130a expression in cangeg

Chi- P value
Square
Expression
Gender Male 9 8 0.621 0.431
Female | 5 8
Age <60 7 12 2.010 0.156
>60 7 4
Clinical stage -1l 12 5 9.020 0.003
-1v 2 I
Lymph node + | 9 8.103 0.004
metastasis - 13 7

OTSCC cell lines, the level of miR-130a was significantly
higher than that in HOK cells. CAL-27 cells with silencing
MYB evidently displayed miR-130a expression, while SCC-
4 cells with overexpressing MYB showed reversed outcome
(all p < 0.01) (Figure 2B). Next, detection on cell cellular
processes found that overexpressed miR-130a enhanced cell
proliferation, migration and invasion inhibited by silenced
miR-130a (all p < 0.01) (Figure 2C—F). Meanwhile, with
silencing miR-130a, expression of Vimentin, Snail and
N-cadherin in CAL-27 cells
E-cadherin level was encouraged. Ad

was discouraged but

hile, SCC-4 cells

to SCC-4 for measurement of cell activity.
concluded that miR-130a overexpression

¥ (all p < 0.01) (Figure 3A-D). Meanwhile, with
silenced miR-130a, expression of Vimentin, Snail and
N-cadherin in CAL-27
E-cadherin level was encouraged, but SCC-4 cells with

cells was discouraged but
overexpressed miR-130a had opposite consequences (both

p < 0.01) (Figure 3E).

CYLD is Poorly Expressed in OTSCC and
is Targeted by miR-130a

Through bioinformatics prediction, we found that miR-
130a has specific binding sites with multiple mRNAs, and
we focused on the CYLD. From previous studies,'® 2> we
found that CYLD is related to the proliferation and migra-
tion of a variety of tumor cells, so we chose CYLD for
subsequent experiments. Bioinformatics analysis predicted
the binding site between CYLD and miR-130a, and their
target relation was further verified by dual-luciferase repor-
ter gene assay and RNA pull-down assay (all p < 0.01)
(Figure 4A-C). What’s more, CYLD expression was
induced when miR-130a expression was suppressed in
CAL-27 cells yet in SCC-4 cells, CYLD expression was
reduced when miR-130a was overexpressed (both p <0.01)
(Figure 4D and E).
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compared with the

MYB Kno®@own Activates CYLD to
Suppress O C in vivo by
Downregulating miR-130a Expression
CAL-27 cells transfected with si-MYB-2 were subcuta-
neously transplanted into nude mice to observe the effects
of silenced MYB on tumor growth. It was shown that tumor
growth was inhibited (Figure 5A and B), with downregulated
miR-130 expression and upregulated CYLD expression in
tumor tissues (all p < 0.01) (Figure 5C and D).

e MYB + miR-NC. Three times of independent experiment were performed.

Discussion

As one of the most serious cancers and a growing dilemma in
health prevention globally, OSCC resulted in accelerated mor-
bidity and mortality rates.”> MYB nuclear staining was
strongly presented in SCC tissues and cells, implying MYB
may be a tumor promoter in OSCC.** In this study, we aimed
to figure out the mechanism of MYB and miR-130a in OSCC
development. And we concluded that silenced MYB sup-
pressed OTSCC cell progression by inactivating miR-130a
and upregulating CYLD.
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CYLD expression in CAL-27 and SCC-4 cell lines with different miR-130a expression. Data are ex| tion, repetition = 3, two-way ANOVA

was applied to analyze data in panel (B), one-way ANOVA was applied to analyze data in pan
comparison between panels (D and E). **p < 0.01; compared with the miR-NC mimic group, miR-NC inhibito|
with the WT-miR-130a group. Three times of independent experiment were performed.
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Figure 5 MYB knockdown activates CYLD to suppress OTSCC in vivo by inactivating miR-130a expression. (A and B) Tumor growth was observed after CAL-27 cells with
silenced MYB was transplanted into nude mice. (C and D) RT-qPCR (C) and Western blot analysis (D) were employed to detect expression of miR-130a and CYLD. n = 5;
data are expressed as mean * standard deviation; independent sample t-test was applied to analyze data in panels (B and D), and two-way ANOVA was applied to analyze
data in panels (A and C). Compared with the si-NC group, **p < 0.01.
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Initially, this study found out that silenced MYB
reduced cell progression, with decreased expression of
EMT-related proteins Vimentin, Snail and N-cadherin
but increased E-cadherin level. It was previously eluci-
dated that both invasion and metastasis are pivotal rea-
sons in augmenting ESCC progression.”> EMT is
actively participated in a wide range of SCCs to trigger
secondary tumors and enhance tumor stemness, metas-
tasis and resistance to treatment.”® Importantly, a recent
study clarified that in adenoid cystic carcinoma tumor
samples, MYB expression elevation contributed to
E-cadherin knockdown while its degradation tended to
cause decreased Vimentin expression.”’” Our data sup-
ported that in OTSCC, miR-130a expression was upre-
gulated by MYB and could induce cell proliferation,
migration and invasion. Manasa et al noted that in OC,
different class of miRs were recognized as oncogenes or
tumor suppressors as they were indispensably partici-
pated in cell survival, growth, death and differentiation,
making them necessary biomarkers in OC diagnosis and
prognosis.”® Highly expressed miR-130a was found in
OCs, such as salivary gland adenoid cystic carcinoma
and aggressive OSCC, implying its detrimental role |

14,29

cancer cell metastasis. Our operations sho

inhibited miR-130a, which
miR-130a was conducive in declini

indicated

OSCC cell lines th
ones.”' Besideg drive of EMT as
and neck SCC
_ ary, E-cadherin expression
upregulation (N@Bpouraged LSCC tumor metastasis and

development.** gwise, in osteosarcoma patients,

miR-130a was feasible to improve cell EMT, migration
and invasion.**

Moreover, CYLD was poorly expressed in OSCC. Poor
CYLD expression enhanced OSCC tumor invasion, sug-
gesting low patient survival rates.”” What’s more, CYLD
expression was reduced in SCC cells with drug resistance
as compared with that in those with sensitivity.*> CYLD

was identified as a target gene of miR-130b in our study.

CYLD downregulation induced by miR-130b brought
about glioma cell development and invasion.*® In dermal
fibrosis malignancies, miR-130a augmented myofibroblast
transformation, collagen secretion and cell activity by
targeting CYLD, which would exaggerate fibrosis.’’
Thus, the target relation between miR-130a and CYLD
could be dramatically involved in OTSCC remedy.
Additionally, knockdown of MYB activated CYLD to
suppress OSCC in vivo by inactivating miR-130a expres-
sion. In cutaneous cylindroma, MYB expression and target

genes were all promoted in tumors gss of CYLD,

implying these genes were
Aggressive OSCC tissues had

be paid to seeking reliable therapeutic targets for OSCC.
Although our findings provide therapeutic implication in
OSCC treatment, it is just a preclinical research, and the
experiment results and effective application into clinical
practice need further validation. Through bioinformatics
prediction, we found that miR-130a has specific binding
sites with multiple mRNAs. In the future experiments, we
will continue to pay attention to the role of other target
genes.
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