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Abstract: As a long noncoding RNA, HOX transcript antisense intergenic RNA (HOTAIR) is highly expressed in many
types of tumors. However, its expression and function in oral squamous cell carcinoma (OSCC) cells and tissues re-
mains largely unknown. We herein studied the biological functions of HOTAIR in OSCC Tca8113 cells. Real-time quan-
titative PCR showed that HOTAIR, p21 and p53 mRNA expressions in doxorubicin (DOX)-treated or y-ray-irradiated
Tca8113 cells were up-regulated. Knockdown of p53 expression inhibited DOX-induced HOTAIR up-regulation, sug-
gesting that DNA damage-induced HOTAIR expression may be associated with p53. Transfection and CCK-8 assays
showed that compared with the control group, overexpression of HOTAIR promoted the proliferation of Tca8113
cells, while interfering with its expression played an opposite role. Flow cytometry exhibited that HOTAIR overexpres-
sion decreased the rate of DOX-induced apoptosis. When HOTAIR expression was inhibited by siRNA, the proportions
of cells in G,/M and S phases increased and decreased respectively. Meanwhile, the rate of DOX-induced apoptosis
rose. DNA damage-induced HOTAIR expression facilitated the proliferation of Tca8113 cells and decreased their
apoptosis. However, whether the up-regulation depends on p53 still needs in-depth studies.
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Introduction

Head and neck squamous cell carcinoma is
one the most common malignant tumors, with
500 thousand new cases reported annually. As
the most common type, oral squamous cell car-
cinoma (OSCC) severely affects patients’ prog-
nosis due to high degree of malignancy as well
as proneness to local invasion and cervical
lymph node metastasis [1]. Although OSCC has
been tentatively treated by surgery in combina-
tion with radiotherapy, neoadjuvant chemother-
apy and targeted therapy, the 5-year survival
rate is still lower than 50% [2]. Long noncoding
RNAs (IncRNAs), which have the lengths of over
200 nt, lack complete open reading frames,
barely or even without coding proteins. They
can regulate gene expression on various levels
[3, 4]. Abnormally expressed in many types of
tumor cells, IncRNAs play important roles in

carcinogenic and tumor suppressor pathways.
The molecular mechanisms for tumor-related
IncRNAs remain unclear, but they allow early
diagnosis and effective treatment.

Genomic stability is crucial to the survival and
proliferation of all organisms. DNA damage
mainly results from external environment and
endogenous genotoxicity including ultraviolet
light, ionizing radiation, chemotherapeutic
agents and cellular metabolites. Particularly,
reactive oxygen species lead to DNA double
strand breaks as well as base missing and mis-
match [5]. DNA damage response refers to a
series of responses and resistances of eukary-
otic cells to genetic toxic effects, which main-
tains genomic stability. Aimost all DNA damage
responses contain a series of closely related
regulatory pathways, involving ataxia-telangiec-
tasia mutated gene (ATM), histone H2AX, anti-


http://www.ajtr.org

Long noncoding RNA-HOX transcript antisense intergenic RNA

Table 1. Primer sequences for siRNA

Gene Primer sequence (5'-3’)

NC Sense: UUCUCCGAACGUGCACGUTT

Antisense: ACGUGACACGUUCGGAGAATT

P53 siRNA (26) Sense: GCAUGAACCGGAGGCCCAUTT

Antisense: AUGGGCCUCCGGUUCAUGCTT
HOTAIR siRNA  Sense: AAAUCCAGAACCCUCUGACAUUUGC
Antisense: UUAAGUCUAGGAAGCACGAAGC

Table 2. Primer sequences for gRT-PCR

Gene Primer sequence (5’-3’)
HOTAIR Sense: CAGTGGGGAACTCTGACTCG
Antisense: GTGCCTGGTGCTCTCTTACC

P53 Sense: ATCTACAAGCAGTCACAG
Antisense: TTTCTGTCATCCAAATACTC
P21 Sense: GTCACTGTCTTGTACCCTTG

Antisense: GAAATCTGTCATGCTGGTCT
GAPDH Sense: TCAGTGGTGGACCTGACCTG
Antisense: TGCTGTAGCCAAATTCGTTG

oncogene p53 and its downstream gene p21.
Upon DNA damage, ATM or related genes can
recognize damaged molecules to phosphory-
late checkpoint kinases, thereby activating p53
protein and inhibiting its ubiquitination and
degradation to enhance the stability [6]. When
DNA double strands are broken, activated ATM
phosphorylates H2AX and recruits consider-
able DNA repair factors at the damage sites.
The signal disappears after successful repair
[7, 8]. Besides, IncRNAs such as lincRNA-p21
[9], PANDA1 (p21 associated ncRNA DNA dam-
age activated) [10] and CCND1 (cyclin D1) [11]
are also involved in this process. To respond
DNA damage stress, the expressions of many
IncRNAs change and interact with downstream
molecules through epigenetic regulation and/
or transcriptional regulation. As a result, spe-
cific genes are regulated to affect biological
processes such as cell cycle, proliferation and
apoptosis.

HOX transcript antisense intergenic RNA
(HOTAIR) is one of the seldom studied IncRNAs
and has the length of 2158 bp, which exerts its
effects through antisense silencing [12]. The
effects of HOTAIR on breast, colon, liver and
pancreatic cancers have been well document-
ed, indicating that it may directly regulate can-
cer progression and be associated with the
prognosis. Doxorubicin (DOX) causes DNA dam-
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age and induces up-regulation of HOTAIR in
liver cancer cells [13]. Different cells
respond to various damage factors differ-
ently. In this study, DNA damage in OSCC
Tca8113 cells was triggered by using DOX
or y ray irradiation, after which changes in
HOTAIR expression were detected to explore
the relationship between this response and
p53. The effects of HOTAIR overexpression
or interference on the proliferation, apopto-
sis and cell cycle of these cells were evalu-
ated, aiming to clarify the mechanism by which
HOTAIR participated in cancer onset, progres-
sion and chemoradiotherapy.

Materials and methods
Materials

pcDNA3.0 HOTAIR plasmid was purchased
from Biomoles (USA). OSCC Tca8113 cells were
provided by China Center for Type Culture
Collection. ImProm-Il TM reverse transcriptase
and jetPRIME® transfection kit were bought
from Promega (USA). Trizol total RNA extraction
kit, Lipofectamine2000 transfection kit and
apoptosis detection kit were obtained from Life
Technologies (USA). gPCR kit and SYBR premix
ExTaq were purchased from TaKaRa (Japan).
DOX was provided by Sigma (USA). CCK8 kit
was bought from DOJINDO Laboratories. Color
developing agent for Western blotting sub-
strate was obtained from Sigma-Aldrich (USA).
Nitrocellulose membrane was purchased from
Amersham Biosciences (USA). p53 and yH2AX
antibodies were provided by Abcam (USA).
Interfering RNA sequences were synthesized
by GenPharma (USA), and gqRT-PCR primers
were prepared by Life Technologies (USA).
Double-strand p53 siRNA, HOTAIR siRNA and
control sequences are summarized in Table 1.
PCR primer sequences are listed in Table 2.

Induction of cellular DNA damage

Tca8113 cells were inoculated in 25 mL flasks
at the density of 8x10°, cultured in 5 mL of
high-glucose DMEM containing antibiotics (100
U penicillin and 100 ug streptomycin) and fetal
bovine serum (10%), treated with DOX or Co 60
y ray irradiation, and divided into a control
group, a 0.2 ymol/L DOX group, a 0.5 umol/L
DOX group, a 2 Gy y-ray group and an 8 Gy y-ray
group. After another 24 h of culture, total RNA
was extracted with Trizol reagent.
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Plasmid and siRNA transfection

Tca8113 cells were inoculated in 6-well plates
at the density of 2x10°, and 2 mL of high-glu-
cose DMEM containing antibiotics and fetal
bovine serum was added into each well. After
24 of culture, the cells were transfected with
p53 siRNA to the final concentration of 50
pmol/L according to the instructions of
Lipofectamine2000 transfection kit. Twenty-
four hours after transfection, the cells were
treated with 0.2 ymol/L DOX, divided into a
+DOX group and a -DOX group and further cul-
tured for 24 h, from which RNA was extracted.
According to the instructions of jetPRIME®
transfection kit, the cells were transfected
with pcDNA3.0-HOTAIR plasmid (2 pg plasmids
per well). According to the instructions of
Lipofectamine2000 transfection kit, they were
transfected with HOTAIR siRNA to the final con-
centration of 50 pmol/L.

Detection of HOTAIR expression by gqRT-PCR

According to the instructions of Trizol reagent
Kit and reverse transcription kit, total RNA was
extracted and cDNA was obtained by reverse
transcription. PCR amplification was performed
according to the instructions of gPCR kit
through pre-denaturation at 95°C for 30 s,
denaturation at 95°C for 10 s and at 60°C for
20 s, 40 cycles in total. GAPDH was used as the
internal reference.

Immunofluorescence assay

Culture medium was discarded after cells were
treated with DOX for 9 h or irradiated with y ray
for 1 h. Then the cells were fixed in 4% parafor-
maldehyde at room temperature for 20 min,
left still in 0.5% detergent Triton-X-100 at room
temperature for 5 min, blocked in goat serum
working solution for 30 min, and incubated with
diluted yH2AX antibody (1:100) at room tem-
perature for 45 min and with goat anti-mouse
secondary antibody (1:700) at room tempera-
ture for 45 min. Afterwards, cell nuclei were
stained with diluted DAPI (1:1000), and the
cells were dropped onto a coverslip, sealed
with 50% glycerin and PBS, and observed
under a fluorescence microscope.

Western blotting

Total protein was extracted from Tca8113 cells
that had been transfected with siRNA for 48 h,
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subjected to electrophoresis (20 pg per well)
and electronically transferred to a nitrocellu-
lose membrane at 60 V for 1 h. The membrane
was thereafter blocked in TBST containing 5%
skimmed milk for 2 h, incubated with diluted
p53 antibody (1:2000) and GAPDH antibody
(1:5000) at room temperature for 5 h, washed
three times in TBST on a shaker (10 min each
time), incubated with goat anti-mouse second-
ary antibody (1:2000) at room temperature for
2 h, washed three times with the method men-
tioned above, color-developed and fixed.

Detection of cell proliferation by CCK8 assay

Tca8113 cells were transfected with plasmids
and siRNA for 24 h (a control group transfected
with pcDNA3.0, a group transfected with
pcDNA3.0 HOTAIR, a control group transfected
with interference and a group transfected with
HOTAIR siRNA), and seeded onto 96-well plates
at the density of 3x10%. Subsequently, 100 uL
of high-glucose DMEM containing antibiotics
and fetal bovine serum was added to each well.
Five replicate wells were set for each group.
After 6 h of culture, 10 pyL of CCK8 was added
into each well. A well without cells was used as
the zeroing well. The absorbance at 450 nm
(A450) was measured after 2 h of incubation at
the same time point for three consecutive days.

Detection of cell cycle by flow cytometry

Tca8113 cells transfected with pcDNA3.0
HOTAIR plasmid or HOTAIR siRNA for 48 h were
digested with trypsin, centrifuged, washed
twice with 5% BSA, resuspended in 300 pL of
10% BSA, fixed in 700 uL of absolute ethanol at
-20°C for 24 h, washed twice with PBS, resus-
pended in 100 uL of PBS, incubated with 1 uL
of RnaseA at 37°C for 30 min and reacted with
300 pL of 50 yg/mL PI in dark at room tem-
perature for 20 min. Cell cycle was then detect-
ed by using flow cytometry.

Detection of cell apoptosis by flow cytometry

Tca8113 cells were transfected with plasmids
or HOTAIR siRNA for 24 h. DOX at the final con-
centration of 0.2 uymol/L was added to each
well. After being cultured for 24 h, the cells
were digested with trypsin, centrifuged, washed
twice with 2% BSA, resuspended with 500 uL
of binding buffer and mixed with 5 uL of Annexin
V-APC. Then cell apoptosis was detected by
using flow cytometry.
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Figure 1. Induction of HA2X phosphorylation (y-H2AX) during DNA damage. Tca8113 cells were cultured and ex-
posed to DOX (0.2 uymol/L and 0.5 umol/L) for 9 h, or treated by y-ray (2 Gy and 8 Gy) for 1 h. After harvest, the
cells were fixed, permeabilized, and immunolabeled with anti-y-H2AX antibody and secondary antibody (green). The

nuclei were stained with DAPI (blue).
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Figure 2. Expression levels of HOTAIR, p21 and p53 mRNA in OSCC Tca8113 cells after DNA damage. Different con-
centrations of DOX (0.2 ymol/L and 0.5 ymol/L) and y-ray (2 Gy and 8 Gy) were used to induce DNA damage. Total
RNA was isolated from Tca8113 cells 24 h later. The mRNA expressions of HOTAIR, p21 and p53 were examined by
gRT-PCR. A. Expression level of HOTAIR in Tca8113 cells after DNA damage. B. Expression levels of p21 and p53
mRNA in Tca8113 cells after DNA damage. Results are mean + SD of triplicate measurements from three separate

experiments. *P<0.05, **P<0.01.

Statistical analysis

All data were analyzed by SPSS software and
compared by Student’s t test. P<0.05 was con-
sidered statistically significant. The data were
plotted with GraphPad Prism5 software.

Results

DOX or y ray irradiation induced cellular DNA
damage

Tca8113 cells were treated with DOX for 9 h or
irradiated with y ray for 1 h, and yH2AX in the
cell nucleus was detected by immunofluores-
cence assay to determine the degree of DNA
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damage. Figure 1 shows that cells in the blank
control group are mildly stained and cell nuclei
do not emit fluorescence. However, in DOX-
treated and y ray-irradiated cells, there were a
large number of yH2AX foci, and cell nuclei
were obviously stained. Compared with the irra-
diation groups, the DOX groups were stained
more evidently in a dose-dependent manner.
Therefore, DOX and vy ray irradiation managed
to induce cellular DNA damage.

DNA damage induced up-regulation of HOTAIR
mMRNA expression

The effects of DNA damage on HOTAIR mRNA
expressions in the cells were evaluated with
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Meanwhile, a -DOX group was
set as control. The effects of
p53 and DOX on HOTAIR RNA
expression were assessed by
using gRT-PCR. The p53 pro-
tein and mRNA expression
levels were down-regulated in
both +DOX and -DOX groups
after transfection (Figure 3A),
indicating that p53 interfer-
ence was successful. In the
-DOX group (Figure 3B), inter-
fering with p53 hardly affect-
ed HOTAIR mRNA expression
compared with that in the
control group. Nevertheless,
relative HOTAIR mRNA expres-
sion of the DOX-treated group
decreased from 5.5 to 2.3
after p53 interference. In con-
trast, p21 mRNA expressions
were down-regulated in +DOX
and -DOX groups. Thus, p53
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Figure 3. Expression levels of HOTAIR, p21 and p53 mRNA in Tca8113 cells
transfected with p53 siRNA. Tca8113 cells were planted in 6-well plates at
the density of 2x10° cells/well, transfected with control siRNA or p53 siRNA
and treated with 0.2 ymol/L DOX for 24 h. Total RNA and protein were ex-

+DOX did not affect the background
expression of HOTAIR mRNA
in Tca8113 cells, but interfer-
ing with p53 gene expression
inhibited the up-regulatory
effects of DOX on HOTAIR.

tracted after the cells were treated for 48 h. A. The expressions of p53 mRNA

and protein in Tca8113 cells transfected with p53 siRNA were down-regulat-
ed, as detected by qRT-PCR and Western blotting. B. The mRNA expressions
of HOTAIR and p21 in Tca8113 cells were detected by qRT-PCR. Results are

HOTAIR overexpression and
inhibition of its expression

mean + SD of triplicate measurements from three separate experiments.

**P<0.01, ***P<0.001.

gRT-PCR. Compared with the control group
(Figure 2A), HOTAIR mRNA expression was up-
regulated over 4-fold in the 0.2 umol/L DOX
group, over 13-fold in the 0.5 pumol/L DOX
group, about 3-fold in the 2 Gy irradiation group
and slightly in the 8 Gy irradiation group. As
important stress response molecules for DNA
damage, p21 and p53 were detected as posi-
tive controls. As shown in Figure 2B, p21 and
p53 MRNA expressions in DOX-treated and y
ray-irradiated groups are up-regulated, sug-
gesting that DNA damage induced up-regula-
tion of HOTAIR expression in these cells.

Inhibiting p53 expression weakened the up-
regulatory effects of DOX on HOTAIR

p53 expressions in Tca8113 cells were inhibit-

ed through transfection of p53 siRNA, and then
they were treated with DOX (+DOX group).
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HOTAIR expressions in Tca-

8113 cells transfected with

plasmids and HOTIAR siRNA
were detected by gRT-PCR. Compared with
the group transfected with pcDNA3.0 vector
(Figure 4), HOTAIR expression level was up-
regulated 300-fold in the group transfected
with pcDNA3.0-HOTAIR. Compared with the
control group, the relative expression of
HOTAIR in the group transfected with HOTAIR
siRNA reduced by 70%. Accordingly, HOTAIR
overexpression and interference were both
successful.

HOTAIR promoted the proliferation of Tca8113
cells

To evaluate the influence of HOTAIR on the pro-
liferation of Tca8113 cells, CCK8 assay was
conducted after transfection of pcDNA3.0
HOTAIR or HOTAIR-siRNA. As shown in Figure 5,
the group transfected with pcDNA3.0 HOTAIR
has a higher proliferation speed than that of

Am J Transl Res 2016;8(11):4726-4734
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Figure 4. Expressions of HOTAIR in Tca8113 cells transfected with HOTAIR or HOTAIR siRNA. Tca8113 cells were
planted in 6-well plates at the density of 2x10° cells/well, and then transfected with HOTAIR expression vector
or siRNA. Total RNA was extracted after the cells were treated for 48 h, and then gRT-PCR was used to detect the
expression of HOTAIR. A. The expression of HOTAIR in Tca8113 cells increased after transfection with vector. B. The
expression of HOTAIR decreased in Tca8113 cells after transfection with HOTAIR siRNA. Results are mean + SD of
triplicate measurements from three separate experiments. *P<0.05, ***P<0.001.
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Figure 5. Effect of HOTAIR on proliferation of Tca8113 cells. Tca8113 cells were transfected with pcDNA3.0 vector,
control siRNA or HOTAIR siRNA, and then planted in 96-well plates at the density of 3000 cells/well. The cells were
incubated with 10 ul/well CCK-8 reagent for 2 h at 37 °C. The absorbance at 450 nm was measured to calculate the
numbers of viable cells in each well. They were measured for three consecutive days, and five replicate wells were
set up in each group. A. Cell proliferation curve was plotted to observe the promotive effects of HOTAIR on Tca8113
cell proliferation. B. Cell proliferation curve was plotted to observe the inhibitory effects of HOTAIR siRNA on Tca8113
cell proliferation. Results are mean + SD of triplicate measurements from three separate experiments. *P<0.05.

the group transfected with pcDNA3.0. Com- Inhibiting HOTAIR expression arrested

pared with the control group, the group trans- Tca8113 cells in the G,/M phase

fected with HOTAIR siRNA had a lower prolifera-

tion speed. Hence, HOTAIR was associated To assess the effects of HOTAIR on Tca8113
with regulation of the proliferation of Tca8113 cell cycle, flow cytometry was carried out for all
cells. transfected groups. Figure 6 exhibits that after
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Figure 6. Repression of HOTAIR induced G,/M arrest in Tca8113 cells that
were transfected with control or HOTAIR siRNA. After being transfected for 48
h, the cells were incubated with 1 pL of RNaseA (100 pug/mL) at 37 °C for 30
min, stained with 300 pl of PI (50 pg/mL) and kept in dark for 20 min. Then

cell cycle was analyzed by flow cytometry.

HOTAIR interference, the proportion of cells
in the G,/M phase increases (siRNA control
group: 43.57+4.75%, HOTAIR siRNA group:
54.75+5.52%), whereas that of cells in the S
phase decreases (SiRNA control group: 31.56+
2.76%, HOTAIR siRNA group: 23.57+0.94%).
The results suggested that HOTAIR suppressed
the proliferation of cells by arresting them in
the G/M phase.

HOTAIR inhibited DOX-induced apoptosis of
Tca8113 cells

Total apoptotic rates of all transfected groups
were detected by flow cytometry. The apoptotic
rate of cells in which HOTAIR was overexpressed
decreased after DOX treatment (control group:
67.31+2.03%, HOTIAR group: 35.54+1.35%)
(Figure 7). Contrarily, the apoptotic rate
increased in DOX-induced cells after HOTAIR
interference (siRNA control group: 24.23+
2.34%, HOTIAR siRNA group: 45.22+1.52%).
Therefore, increase of DOX-induced HOTAIR
expression was able to inhibit the apoptosis of
Tca8113 cells caused by DNA damage.

Discussion

OSCC is the most common type of head and
neck squamous cell carcinoma, with approxi-
mately 500000 new cases reported every year.
With invasive growth, high local invasion ability,
tendency to cervical lymphatic metastasis and
poor prognosis, OSCC is mainly treated by sur-
gery, chemotherapy and radiotherapy [2]. Some
chemotherapeutic agents and radiotherapy Kill
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sensitive cancer cells by
causing DNA damage, but the
tolerant cell subsets still sur-
vive and proliferate, severe-
ly affecting the therapeutic
effects [14]. In this study,
OSCC Tca8113 cells were
treated by DOX or irradiated
by y ray. Immunofluorescence
assay showed that these
treatments induced cellular
DNA damage, especially in
the DOX group, further verify-
ing that the cells showed dif-
ferent sensitivities to various
DNA-damaging agents. Under
the stress of DNA damage,
HOTAIR expression was up-
regulated more significantly
in the DOX group than that in the irradiation
group. On one hand, DNA-damaging agents
have specific targets. On the other hand, cells
irradiated by y ray can resist DNA damage
by inducing cell cycle arrest or performing
repair within 24 h [15]. Thus, HOTAIR may
mediate the resistance of tumor cells to DOX
and irradiation. Though the correlation be-
tween HOTAIR and resistance to chemoradio-
therapy remains elusive, HOTAIR is a potential
target for predicting and regulating the sen-
sitivity and tolerance of OSCC to chemotherapy
and radiotherapy.

DNA damage stress can induce the changes of
IncCRNA expressions, involving anti-oncogene
p53 and other transcription factors. For exam-
ple, lincRNA-p21 expression is up-regulated in
this process depending on p53 [9]. Similarly,
small nucleolar RNA that is derived from
growth-arrest-specific 5 INcCRNA is expressed in
colon cancer cells and tissues with DNA dam-
age response depending on p53, without being
related with DICER [16]. We herein found that
HOTAIR and p53 mRNA expression levels were
up-regulated under DNA damage stress. After
p53 interference, the background HOTAIR
expression did not change, but its up-regulato-
ry effects were attenuated, indicating that DNA
damage-induced HOTAIR expression may be
associated with p53. However, the mechanism
for p53-induced regulation still needs in-depth
studies. Since cell apoptosis was facilitated by
p53 expression but suppressed by p53-regu-
lated HOTAIR expression, p53 played compli-
cated roles [17-19].

Am J Transl Res 2016;8(11):4726-4734
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Figure 7. Effect of HOTAIR on DNA damage-induced cell apoptosis. Tca8113 cells were transfected with pcDNA3.0
vector or HOTAIR, control siRNA or HOTAIR siRNA. Then all of transfected groups were treated with 0.2 ymol/L DOX
for 24 h. After being transfected for 48 h, the cells were harvested, resuspended in 500 ul of binding buffer and
mixed with 5 pl of Annexin V-APC. Then cell apoptosis was analyzed by flow cytometry. (A) Flow cytometry was used to
detect Tca8113 cell apoptosis. (B) The number of apoptotic cells in each group was obtained based on (A). Results
are mean + SD of triplicate measurements from three separate experiments. ***P<0.001.

It has previously been reported that HOTAIR
was highly expressed in breast, liver and pan-
creatic cancers, which participated in tumor
progression by inhibiting the expressions of
anti-oncogenes through histone methylation,
as a novel prognostic factor [20-23]. In gastric
cancer, HOTAIR is abnormally highly expressed,
being associated with poor prognosis such as
liver metastasis and peritoneal dissemination
[24]. High HOTAIR expression is related with
epigenetic mechanism. As to esophageal squa-
mous cell carcinoma, HOTAIR directly inhibits
WIF-1 expression by activating the methylation
of histone H3K27 in the promoter region and
then activates the Wnt/B-catenin signaling
pathway. For colon and breast cancers, HOTAIR
participates in epithelial-mesenchymal transi-
tion and maintains the “stemness” of cancer
stem cells [25, 26].

In summary, for the first time, we explored the
biological functions of HOTAIR in OSCC Tca8113
cells. Overexpression of HOTAIR promoted the
proliferation of these cells and inhibited their
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apoptosis. After interference of HOTAIR ex-
pression, the cells were arrested in the G,/M
or M phase. Hence, HOTAIR may play a crucial
role in the onset and progression of OSCC.
Nevertheless, the regulatory effects of HOTAIR
on Tca8113 cells remain unclear. The findings
provide a potentially eligible target for the treat-
ment of OSCC.
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