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Long noncoding RNA CASC2 alleviates
the growth, migration and invasion of
oral squamous cell carcinoma via
downregulating CDKI1
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Abstract. - OBJECTIVE: Recent studies have
revealed the important role of long noncoding
RNAs (IncRNAs) in regulating the progression
of tumorigenesis. Oral squamous cell carcino-
ma (OSCC) is a prevalent tumor in the world.
This study aims to identify the specific mech-
anism of IncRNA CASC2 in alleviating t
gression of OSCC.
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sixth most common cancer
incidence ranks the third in
ntries'. As the major subtype
oral squamous cell carcinoma
(), which contributes to almost 3% of the
nosed cancer cases, has the highest
orbidity in the head and neck cancers. Although
corresponding diagnostic and therapeutic strat-
egies for OSCC have been made strides in the
past decades, the survival rate of OSCC patients
is still lower than 50%?2. Therefore, it is urgent
to clarify the underlying molecular mechanism
of OSCC development and search for new thera-
peutic strategies, so as to improve the treatment
efficacy and the prognosis of OSCC.

Long non-coding RNA (IncRNA) is a clus-
ter of non-coding RNA transcripts longer than
200 nt. Evidence indicated the important role of
IncRNAs in many biological behaviors, includ-
ing carcinogenesis, cell apoptosis, proliferation
and metastasis in cancer. Therefore, IncRNAs
are often used as biomarkers for predicting the
progression of tumorigenesis**. For example, In-
cRNA MSTO2P facilitates cell growth and col-
ony formation in gastric cancer by regulating
the expression of miR-335°. Through binding to
SRSF6, LINCO01133 functions as a tumor-sup-
pressor gene in colorectal cancer by inhibit-
ing epithelial-mesenchymal transition and cell
metastasis®. LncRNA OR3A4 is upregulated in
breast cancer, which may be a novel prognostic
marker and therapeutic target’. In addition, it is
found that overexpression of IncRNA GHETI1
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promotes cell proliferation of pancreatic cancer, Real-time PCR kit (TaKaRa Biotechnolog
and its expression level is associated with TNM Ltd., Dalian, China). Primers used fq
staging and prognosis®. However, the specific were as follows: CASC2, forwg

function of IncRNA CASC2 in the proliferation CATTGGACGGTGTTTCC-3’, g

of OSCC remains unclear. In the present study, it AGTCCTTCACAGGTCAC-3%;
was revealed that the expression level of IncRNA
CASC2 was remarkably downregulated in OSCC
samples. Moreover, in vitro experiments revealed reverse: 5-TGATGGC
that CASC2 suppressed the proliferation, inva- TCA-3". The thermal
sion and migration of OSCC cells. Furthermore, at 95°C, 5 s at 95°C
we discovered that IncRNA CASC2 exerted its of 40 cycles.
functional roles in the progression of OSCC by
downregulating CDK1. Colony For

days. Sub-
xed with methanol and

Vlolet (Slgma-Aldrlch

Patients and Methods

Cell Culture and Cell Transfection

OSCC cell lines (Tca8113, TSCCA, CAL-27,
SCC-9) and the normal human oral keratinocytes
(NHOK) were provided by Chinese Type Cul-
ture Collection, Chinese Academy of Sciences
(Shanghai, China). Cells were cultured in Dul-
becco’s Modified Eagle’s Medium (DMEM, Hy-
Clone, South Logan, UT, USA) containingal0®
fetal bovine serum (FBS, Gibco, Rockvil
USA) and 1% penicillin, in a 5% CO, in
at 37°C. Lentiviral virus targeting CASC
compounded and cloned into pLenti-EFla-EG
F2A-Puro vector (Biosettia Inc., San Dlego
USA). Empty vector and the i
(CASC2) were packaged in 2

e protocol of cell counting kit-8
-8) (Dojindo Molecular Technologies, Inc.,
, Japan). Briefly, medium containing
-8 reagent (10 pl) was applied in each
Spectrophotometer (Thermo Scientific,
Rockford, IL, USA) was utilized to measure the
absorbance at 450 nm after 2-h incubation.

Wound Healing Assay

Cells seeded into 6-well plates were cultured in
DMEM overnight. After scratching a line in the
bottom with a plastic tip, cells were cultured in
serum-free DMEM. Wound closure was viewed
at the appointed time points. Each assay was in-
dependently repeated for three times.

Clinical Samples
40 paired OSCC tj

Transwell Assay

5 x10* cells suspended in 200 pL of serum-free
DMEM were applied on the top side of the
transwell chamber (8 um in pore size, Milli-
pore, Billerica, MA, USA) pre-coated with 50
pg Matrigel (BD Biosciences, Franklin Lakes,
NJ, USA). DMEM containing 10% fetal bovine
serum (FBS) was added on the bottom chamber.
48 h later, unpenetrating cells on the top side
were cleaned with the cotton swab and penetrat-
ing cells on the bottom side were immersed in
pre-cooled methanol for 10 min. After staining
with crystal violet for 30 min, invasive cells were
counted in 3 randomly selected fields per sample.
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Western Blot

Total protein was extracted from cells us-
ing the reagent radioimmunoprecipitation assay
(RIPA) (Beyotime, Shanghai, China) and quan-
tified using the Bicinchoninic acid (BCA) pro-
tein assay kit (TaKaRa, Dalian, China). The tar-
get proteins were separated by sodium dodecyl
sulphate-polyacrylamide gel electrophoresis
(SDS-PAGE) and loaded on the polyvinylidene
difluoride (PVDF) membrane. Membranes were
then incubated with primary (rabbit anti-GAP-
DH and rabbit anti-CDK1) and goat anti-rabbit
secondary antibody provided by Cell Signaling
Technology (CST, Danvers, MA, USA). Chemi-
luminescent film was applied for assessment of
protein expression with Image J software (NIH,
Bethesda, MD, USA).

Statistical Analysis

Statistical analysis was conducted by Statis-
tical Product and Service Solutions (SPSS) 18.0
(SPSS Inc., Chicago, IL, USA). Categorical data
and measurement data were analyzed by Chi-
square test and Student #-test, respectively,
were presented by mean £ SD (Stand
viation). p<0.05 was considered as stati
significant.

Results
Expression Level of

OSCC Tissues
First, qRT-PCR w

ity of OSCC Cells
the expgression in normal hu-

transfected into CAL-27 cells. CASC2 ex-
ession was determined by qRT-PCR to verify
ansfection efficacy (Figure 2B). Subsequent-
y formation assay revealed that overex-

-
o
J

LncRNA CASC2 expression

inhibited colony formation
s (Figure 2C). Furthermore,
d that proliferative ability of

erexpression Suppressed Cell
igration and Invasion In Vitro

Wound healing assay found that overexpres-
sion of CASC2 inhibited migration of OSCC
cells (Figure 3A). Furthermore, transwell assay
showed that invasive capacity of OSCC cells
was inhibited after CASC2 overexpression
(Figure 3B).

CASC2 Inhibited the Tumorigenesis of
OSCC via Mediating CDK1

Many studies verified that CDKI1 acts as an
oncogene in various cancers including OS-
CC. We then explored the interaction between
CDK1 and CASC2 in OSCC. Expression lev-
el of CDKI1 was detected in OSCC tissues.
CDK1 expression was upregulated in OSCC
tissues compared with that in adjacent tissues
(Figure 4A). QRT-PCR results further demon-
strated that the mRNA expression of CDKI1
was downregulated in OSCC cells transfected
with CASC2 lentivirus (Figure 4B). Western
blot obtained the same result at protein level
(Figure 4C). The results of linear correlation
analysis showed that in OSCC tissues, the ex-
pression of CDK1 was negatively correlated to
CASC2 expression (Figure 4D).
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LncRNA CASC2 expression
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MEGS3 acts as a tu-
its cell growth and

signaling paiway’. LncRNA
cell invasion and metastasis

A AC132217.4 pro-
OSCC via regulating
xpression . Knockdown
leviates the malignancy of
nt/beta-catenin pathway'?. In
A FTHI1P3 promotes the devel-
ent of OSCC by modulating the expression
zzled 5. LncRNA CASC2 is a newly discov-
mor suppressor that plays a crucial role

alovarian cell (NHOK) by qRT-PCR. B, CASC2
(CASC2) was detected by qRT-PCR. GAPDH
wed that number of colonies in CASC2 lentivirus group
-27 cells. D, CCK-8 assay showed that overexpression of

ells. The results represented the average of three independent
ompared with the control cells.

CASC2 suppresses cell metastasis and epithe-
lial-mesenchymal transition of lung cancer by
downregulating SOX4'. LncRNA CASC?2 serves
as an important part in regulating DDP-sensitiv-
ity in the cervical cancer, which may serve as a
potential therapeutic target for cervical cancer'”.
By inhibiting Wnt/beta-catenin signaling path-
way, IncRNA CASC2 acts as a tumor suppressor
in gliomas and predicts the prognosis of glioma
patients'®. Moreover, IncRNA CASC2 facilitates
the tumorigenesis of thyroid carcinoma and indi-
cates a poor prognosis of patients with low-level
CASC2". LncRNA CASC2 was found to be
downregulated in both OSCC tissues and cells in
the present study. Furthermore, CASC2 overex-
pression suppressed the abilities of cell growth,
migration and invasion. These data indicated that
CASC2 functioned as a tumor suppressor and
inhibited the tumorigenesis of OSCC. Cyclin-de-
pendent kinase 1 (CDK1) has been reported to
participate in cell cycle progression, which has
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Figure 3. Overexpression of CASC2 suppressed migration and i
the wound closure of cells in CASC2 lentivirus group significantly
cells. B, Transwell assay showed that the migrated cells in CASC2 lent1 iously reduced compared with empty
control group in CAL-27 cells. C, Transwell assay showed that overexpressi significantly suppressed invasion ability
of CAL-27 cells. The results represented the avera, independent experiments (mean + standard error of the mean).
*p<0.05, as compared with the control cells.
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e 4. Interaction between CDK1 and CASC2 in OSCC. 4, CDK1 was significantly upregulated in OSCC tissues compared
adjacent tissues. B, The mRNA expression level of CDK1 in CASC2 cells was significantly downregulated compared with
control cells in CAL-27 cells. C, Protein expression of CDK1 was downregulated after overexpression of CASC2 in CAL-
, The linear correlation between the expression levels of CDK1 and CASC2 in OSCC tissues. The results represented
e of three independent experiments Data were presented as the mean + standard error of the mean. *p<0.05.
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been regarded as a potential prognostic and ther- LINC01133 inhibits epithelial-mesenchymal tran-
apeutic marker in a variety of cancers. Inhibition sition and metastasis in colorectal cg
of CDKI1 shortens survival time and induces cell

. . 476-484.
apoptosis. For example, upregulatg:d CDKI in 7) Lu G, Hu X, Zwou G. LongdlP
colorectgl cancer affects .cell proliferation agd OR3A4 promotes proliteratid@ilad migration in
apoptosis via p53 apoptosis pathway'. CDKI is breast cancer. Biomed Pharma >
positively correlated with the malignant degree of 426-433.
tumor and CDK1 deficiency can act as a potential 8) Zwou HY, Znu H, Wu
biomarker of treatment efficacy in breast cancer'”. X, Yao XM, TanG JH
CDK1 mediates cell apoptosis and proliferation nificance of long-

in ovarian cancer by activating Chk1-CDC25C creatic cancer.

and P53-P21WAF1 signaling pathway®. In our
study, CDK1 was downregulated after CASC2 9)
overexpression in vitro. Moreover, CDK1 was
remarkably upregulated in OSCC samples com-

pared with that in adjacent tissues. A negative
correlation was discovered between CDKI1 and 10)
CASC?2 expression in OSCC tissues. Our results
revealed that CASC2 may exert its function via
regulating CDK1.
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