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Abstract

Head and neck squamous cell carcinoma (HNSCC) is one of the most common cancers worldwide. Long noncoding RNAs
were proved to be associated with the development and progression in HNSCC. However, the mechanism of LINC00460 in
HNSCC needs to be further investigated. The study used quantitative real-time polymerase chain reaction assay to detect the
expression of LINC00460 in cancer tissues and cell lines. Gain and loss of function experiments were conducted to analyze the
effects of LINC00460 and miR-4443 on cell proliferation, invasion, and apoptosis of HNSCC cells in vitro. The interactions
among miR-4443 and LINC00460 were detected by dual-luciferase reporter assay. Here, the study showed that LINC00460
was highly expressed in HNSCC tissues and cell lines. Functionally, knockdown of LINC00460 inhibited HNSCC cell pro-
liferation and migration in vitro. Besides, LINC00460 promoted cell progression by sponging miR-4443, and miR-4443 inhibitor
could reverse the effects of si-LINC00460 on cell proliferation and migration. In summary, LINC00460 could potentially
promote cell progression and epithelial mesenchymal transition by sponging miR-4443 in HNSCC. LINC00460 could be used
as a potential therapeutic target for HNSCCs.
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Introduction 600,000 patients® suffer from recurrence and metastasis

Head and neck squamous cell carcinoma (HNSCC) is one of ~ every year even the diagnosis and treatment of HNSCC has
the most common cancers worldwide'. In recent years, the largely processed in recent years. The 5-year survival rate of
prevalence rate of HNSCC ranks the sixth worldwide?. And HNSCC is still 60%. Therefore, more efforts should be made
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to explore a novel therapeutic target of HNSCC, which is of
clinical significance to early diagnosis and treatment.

Noncoding RNA (ncRNA), a molecule that is lack of
protein-coding ability, includes microRNA and long noncod-
ing RNAs (IncRNAs)*>. IncRNAs are a novel group of RNAs
identified as transcripts longer than 200 nucleotides in length
without potential protein-coding ability®. In recent years, accu-
mulating study reveals that IncRNAs are associated with the
development and progression of cancers. High expression of
HOTAIR may lead to alteration of histone H3 lysine 27 methy-
lation and increase cancer invasiveness and metastasis depend-
ing on PRC2"°. The dysregulated expression of IncRNAs can
participate in carcinoma’s recurrence and metastasis, through
regulating mechanisms and transcription of genes in three lev-
els, including epigenetic modification, transcription, protein
function regulation, and post-transcriptional regulation, and
can be involved in genomic imprinting and chromatin modifi-
cation'®"?. Although the function and mechanism of IncRNAs
are still unclear, more and more studies reveal that IncRNAs
might function as oncogenes.

LINCO00460 has been reported to act as an oncogenic RNA in
several human cancers, such as lung cancer'*, colorectal can-
cer'®, nasopharyngeal carcinoma'?, as well as HNSCC'®. In
HNSCC, high expression of LINC00460 promoted epithelial
mesenchymal transition (EMT) by promoting peroxiredoxin-1
into the nucleus'®. Through inhibiting the expression of miR-612,
LINC00460 could contribute to cell progression and invasion by
targeting AKT2 in HNSCC cell lines'’. These findings suggest
that LINC00460 is associated with the progression of HNSCC.

MicroRNAs play a crucial role in the development of
cancer and can be potential treatment targets. Some studies
report that IncRNAs can function as competitive endogenous
RNAs (ceRNAs) or miRNA sponges to achieve their func-
tions'®. Hsa-miR-4443 is involved in a variety of
tumors'®?°, and many studies have confirmed the relation-
ship between IncRNA and miR-4443. It is suggested that
IncRNA FEZF1-ASI1 could contribute to hepatocellular car-
cinoma progression by regulating miR-44432'. Also,
IncRNA MNX1-AS1 was reported to promote the progres-
sion of glioblastoma by inhibiting miR-4443%2. Up to the
present, there is still no study about its role in HNSCC.

Our study aims to investigate whether IncRNA
LINCO00460 could regulate miR-4443 mediating proliferation
and migration of HNSCC, thus providing evidences for poten-
tial clinical application. Our study provides insights into how
LINC00460 promotes HNSCC cell proliferation, migration,
and EMT, but inhibits cell apoptosis by sponging miR-4443.

Materials and Methods
Collection of Tissue Specimens

The study collected a total of 15 fresh HNSCC tissues and
paired adjacent normal tissues from patients undergoing sur-
gery between 2013 and 2014 at the Department of Oral and
Maxillofacial Surgery, Affiliated Stomatology Hospital of

Nanjing Medical University, China. Histopathological diag-
nosis was confirmed by two experienced pathologists. All
samples were immediately placed on ice, snap-frozen in
liquid nitrogen, and stored at —80°C until the extraction of
total RNA. Patients who had been treated with molecular
targeted therapy, chemotherapy, or radiotherapy before sur-
gery were excluded. All patients provided written informed
consent before sample collection, and the study protocol was
approved by the Ethics Committee of Nanjing Medical
University.

Cell Culture

Three HNSCC cell lines (CAL-27, WSU-HN4, and WSU-
HNG6) were obtained from the Cell Bank of the Chinese
Academy of Sciences, Shanghai, China. WSU-HN4 and
WSU-HN6 were cultured and maintained in Dulbecco’s
modified eagle’s medium (DMEM)/F12 (1:1) medium
(Gibco, Grand Island, NY, USA), and CAL-27 was cultured
in DMEM (Gibco). The media were supplemented with 10%
fetal bovine serum (FBS), 100 mg/ml penicillin, and 100 mg/
ml streptomycin (Invitrogen, Carlsbad, CA, USA). All the
cells were cultured at 37°C in an incubator with a humidified
5% CO, atmosphere. All experiments were repeated in
triplicate.

Total RNA Extraction, Reverse Transcription, and Real-
Time Quantitative Polymerase Chain Reaction

Total RNA was isolated from cells or frozen tissues in accor-
dance with the TRIZOL reagent (Invitrogen) manufacturer’s
protocol. Subsequently, 1 pg of total RNA was used to
reverse transcribed into cDNA by using the PrimerScript
reagent Kit (TaKaRa, Shiga, Japan). The quantitative real-
time polymerase chain reaction (QRT-PCR) experiments were
performed with the use of the SYBR Premix Ex Taq II
(TaKaRa) on the ABI PRISM 7300 Real-Time PCR system.
Glyceraldehyde 3-phosphate dehydrogenase (GAPDH) and 5
S were selected as the internal reference. The PCR primer
sequences are as follows: GAPDH 5'-GAACGGGAAGCT-
CACTGG-3'- (sense) and 5'-GCCTGCTTCACCACCTTCT-
3'- (antisense), U6 5'-CTCGCTTCGGCAGCACA-3'- (sense)
and 5-AACGCTTCACGAATTTGCGT-3'- (antisense), and
LINC00460 5'-ATGCACACTTCTCGGCTAAG-3'- (sense)
and 5-GGTCGTAACCTTCGTTCTCATC-3'- (antisense).
All Bulge-Loop miRNA primers were designed by RiboBio
(Guangzhou, China). Mature miR-4689, miR-4443, miR-
4665-5p, and U6 were transcribed by Bulge-Loop miRNA
gqRT-PCR Starter Kit (RiboBio). Relative expression of genes
was calculated by 27AACU AL experiments were repeated in
triplicate.

Cell Transfection

The short interfering RNA (siRNA), negative control (NC),
miR-4443 mimic, miR-4443 inhibitor, and pEX-3 vector
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containing LINC00460 sequence or empty plasmid used in
our study were synthesized from Gene Pharma (Shanghai,
China). Besides, GP-miRGLO plasmids encoding wild-
type (WT) LINC00460 or mutant (MUT) LINC00460 were
constructed by Gene Pharma. Transfection was conducted
with Lipofectamine 2000 reagent (Invitrogen), according to
the manufacturer’s instruction, and after cells were seeded
on plates for 24 h later. The sequences are summarized in
Table S1.

Cell Viability Assay

A Cell Counting Kit-8 (APExBIO Technology, Houston,
TX, USA) was used to assess cell proliferation. Twenty-
four hours after transfected with si-LINC00460 or NC,
approximately 2 x 10° cells per well were seeded into 96-
well plates with a volume of 100 pl medium, and then incu-
bated at 37°C later. At 0, 24, 48, 72, 96, and 120 h after gene
transfection, 10 pl of CCK-8 reagent was added to each well.
After incubation at 37°C for 2 h, the absorbance levels were
measured at a wavelength of 450 nm using a microplate
reader. All experiments were repeated in triplicate.

Transwell Migration Assays

For transwell migration assay, CAL-27 or WSU-HN4 cells
(6 x 10%) after transfected 24 h were plated in a total volume
of 200 pl serum-free medium on the upper transwell cham-
ber (Corning, Corning, NY, USA) with 8-um porosity poly-
carbonate filters. The lower chambers contain 600 pl DMEM
supplemented with 10% FBS, which function as a chemoat-
tractant. Then, the chambers were put into 24-well plates,
and cells were incubated for 24 or 36 h at 37°C. Subse-
quently, cells migrated from the membrane were fixed with
4% paraformaldehyde for 30 min and stained with 1% crys-
tal violet (Beyotime, Shanghai, China) for 30 min. The
migrated cells were calculated in five random microscopic
fields with the use of a microscope. All migrated cells were
counted using Image-J(USA) software. The experiments
were repeated in triplicate.

Flow Cytometry

Cell apoptosis were detected by Annexin V-FITC/PI double
staining (BD Biosciences, Franklin Lakes, NJ, USA). CAL-
27 or WSU-HN4 cells were harvested 48 h after transfected
with siRNA or overexpression plasmids. Then, cells were
washed by phosphate-buffered saline for two times and sus-
pending cells with 400 pl 1 xBinding Buffer at a concen-
tration of 1 x 106 cells/ml. For analysis, cells were
incubated for 15 min after the addition of 5 pl Annexin
V-FITC, and then 10 pl PI was added into the solution for
15 min incubation in the dark. All samples were detected by
the use of flow cytometry (BD Biosciences).

Western Blot Assay and Antibodies

Cells were lysed after transfection for 24 h on ice with the aid
of radioimmunoprecipitation assay buffer containing phe-
nylmethane sulfonyl fluoride (Beyotime). Then the solution
was centrifuged for 15 min, at 12,000 rpm, 4°C after incu-
bation for 15 min on ice. The equal protein (20 pg) was
separated on 12% sodium dodecyl sulfate polyacrylamide
gel electrophoresis gels and then separated gel electrophor-
esis was transferred to polyvinylidene difluoride (PVDF)
membranes (Millipore, Boston, MA, USA) in a wet man-
ner. After blocking using 5% of the skimmed milk for 2 h,
the PVDF membrane was washed in Tris-buffered saline
Tween (TBST) for three times. Then, the membranes were
marked with primary antibodies at 4°C over night, recog-
nized as E-cadherin, N-cadherin, and Vimentin (1:1,000
dilution; Cell Signaling Technology, Danvers, MA, USA),
and GAPDH (1:1,000 dilution; Cell Signaling Technology)
antibody was used as control. The next day, the membranes
were washed three times with TBST. Protein bands were
incubated with the combination of secondary antibody con-
jugated horseradish peroxidase for 1 h. The protein strips
were visualized by the Image QuantLAS 4000 mini ima-
ging system under the exposure to enhanced chemilumines-
cent reagent.

Isolation of Cytoplasmic and Nuclear RNA

Isolation of nuclear and cytoplasmic RNA was conducted
using the PARIS kit (Life Technologies, Carlsbad, CA,
USA) following the manufacturer’s protocol. All samples
were purified and treated by DNase I. The separated RNA
from nuclear and cytoplasmic fractions was subsequently
used for reverse transcription, and real-time PCR reactions
(TaKaRa) were applied to every sample. The U6 was
described as controls for the nucleus, while GAPDH was
treated as internal controls for the cytoplasm.

Dual-Luciferase Reporter Assay

For dual-luciferase reporter assay, the binding sites of
LINC00460 and miR-4443 were predicted by online web-
sites. In the study, the WT sequences of LINC00460 and the
MUT fragments were synthesized by Gene Pharma, then
inserted into the pEX-3 vector, respectively. Two distinc-
tively constructed plasmids, namely pEX-3-LINC00460-
WT and pEX-3-LINC00460-MUT, were obtained. CAL-27
or WSU-HN4 cells were seeded into 24-well plates and
incubated for 24 h. The reagent Lipofectamine 2000 (Invi-
trogen) was used to cotransfect 50 nmol miR-4443 mimic or
mimics NC with 2 pg pEX-3-LINC00460-WT or pEX-3-
LINC00460-MUT. Next, cells were harvested and lysed for
luciferase assay 48 h after transfection. The luciferase activ-
ities were tested using the Dual-Luciferase Reporter Assay
System (Promega, Madison, WI, USA) while the Renilla
luciferase function as an internal control.
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Fig. 1. The expression of LINC00460 was upregulated in HNSCC tissue samples and was correlated with poor prognosis in HNSCC. (A)
Relative LINC00460 expression in HNSCC from TCGA database. In all, 519 HNSCC tumor tissues and 44 normal tissues, respectively. (B)
Kaplan—Meier survival analysis of overall survival according to LINC00460 expression in HNSCC from TCGA database. (C) LINC00460
expression in |5 pair samples of HNSCC and adjacent normal tissues. (D) Relative levels of LINC00460 in HOEC, a normal human oral
mucosa cell line and three types of HNSCC cells, CAL-27, WSU-HN4, and WSU-HNSé, were determined by qRT-PCR. (E, F) Subcellular
location of LINC00460 in CAL-27, and WSU-HN4 cells. U6 and GAPDH acted as nucleus and cytoplasm marker, respectively. Data are
presented as the mean + SD, analyzed using Student’s t-test. *P < 0.05, **P < 0.01, **P < 0.001. GAPDH: glyceraldehyde 3-phosphate
dehydrogenase; HNSCC: head and neck squamous cell carcinoma; qRT-PCR: quantitative real-time polymerase chain reaction.

Statistical Analysis

Statistical analyses were conducted using SPSS software
(version 22.0, SPSS Inc., Chicago, IL, USA). Student’s #-test
or analysis of variance (ANOVA, with Sidak post hoc test)
was performed to analyze the significance of differences
between groups. P-values <0.05 were considered statisti-
cally significant.

Results

The Expression of LINC0O0460 is Upregulated in
HNSCC Tissue Samples and is Correlated With Poor
Prognosis in HNSCC

In the GEPIA database, we found that the expression of
LINC00460 was significantly high in HNSCC patients
(Fig. 1A) and always indicated poor prognosis (Fig. 1B).
To investigate the clinical significance of LINC00460 with
HNSCC, we detect the expression level of LINC00460 in 15
pairs of HNSCC tissues and adjacent normal tissues by RT-
qPCR. The results indicated that the expression of
LINC00460 was significantly upregulated in HNSCC tissues

compared with adjacent normal tissues (Fig. 1C). Further-
more, the expression of LINC00460 is higher in three
HNSCC cell lines (CAL-27, WSU-HN4, and WSU-HN©6)
compared with HOEC, a normal human oral mucosa cell
line (Fig. 1D). By isolation of cytoplasmic and nuclear RNA
in CAL-27 and WSU-HN4 cell lines, we observed that
LINC00460 was predominantly distributed in the cytoplasm
by using RT-qPCR (Fig. 1E, F). In summary, these findings
suggested that the upregulated LINC00460 might serve as a
vital regulator in the HNSCC development.

Knockdown of LINC00460 on HNSCC Cells Inhibits
Growth and Induces Apoptosis In Vitro

To determine the effects of LINC00460 on cell proliferation
and apoptosis, small interfering RNAs (siRNAs) were trans-
fected to knockdown LINC00460 in CAL-27, WSU-HN4,
and WSU-HNG6 cell lines, and plasmid-mediated overexpres-
sion was used for exogenously controlling the expression of
LINCO0460 in CAL-27 and WSU-HN4 (Fig. 2A, B).

The effects of LINC00460 on HNSCC cell growth were
detected by CCKS8. And the results demonstrated that
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knockdown of LINC00460 significantly decreased cell
proliferation in CAL-27 and WSU-HN4 compared to the
NC group (Fig. 2C, D). Besides, after transfected by pEX-
3-LINCO00460, cell proliferation was largely increased in
CAL-27 and WSU-HN4 cells compared to the group trans-
fected with an empty vector (Fig. 2E, F). Next, flow cyto-
metry analysis was applied to verify whether the inhibition
of cell growth was induced by apoptosis. Then, we found
that the percentage of apoptotic cells was remarkably
increased in the si-LINC00460 transfected CAL-27 and
WU-HN4 cells group compared to the NC group, which
proved that HNSCC cell proliferation was induced by apop-
tosis (Fig. 2G, H). And the percentage of apoptotic cells
was decreased in the group transfected with pEX-3-
LINC00460 compared to the group transfected with an
empty vector (Fig. 21, J).

Silence of LINC00460 Inhibits the Migration of
HNSCC Cells

In the study, the ability of migration of HNSCC cells was
detected by transwell assay. As shown in Fig. 2K-M after
the silence of LINC00460, the migration abilities were sig-
nificantly decreased both in CAL-27 and WSU-HN4 cells
compared to the NC group. And the migration abilities were
enhanced in the group transfected with pEX-3-LINC00460
compared to the group transfected with an empty vector (Fig.
2N-P). Moreover, western blot analysis was implemented to
confirm better the mechanisms of LINC00460 regulated
metastasis in HNSCC. Those findings revealed that
the expression level of E-cadherin was increased while
N-cadherin, ZEB-1, was decreased compared with the
NC cells when knockdown of LINC00460 in CAL-27 and
WSU-HN4 cells (Fig. 2Q). The results convinced us that
knockdown of LINC00460 could inhibit EMT ability.

LINC00460 Regulates miR-4443 in HNSCC Cells

Recently, accumulating study indicated that IncRNAs might
target and modulate miRNA to function as an oncogene. In
our study, the bioinformatics analysis was applied to inves-
tigate the mechanism of how LINC00460 regulates HNSCC
cell growth and metastasis. The online bioinformatics data-
bases such as DIANA TOOLS (http://diana.imis.athena-inno
vation.gr) and RegRNA 2.0 (http://regrna2.mbc.nctu.edu.tw)
were used to predict the potential miRNA that could target
LINCO00460. According to the results, we selected three
miRNAs (miR-4689, miR-4443, and miR-4665-5p) for sub-
sequent experiments (Fig. 3A). The previous study had con-
firmed that abnormal expression of those miRNA could
contribute to tumorigenesis in several cancers. Then, we
calculated the expression of miR-4689, miR-4443, and
miR-4665-5p by qRT-PCR; the results showed that only
miR-4443 was highly expressed in LINC00460 knockdown
groups compared with the NC group both in CAL-27 and
WSU-HN4 cells, while the level of miR-4689 and miR-

4665-5p exhibited no significant change (Fig. 3B, C). Those
results reveal that miR-4443 might be negatively modulated
by LINC00460.

Overexpression of miR-4443 Inhibits Cell Growth,
Migration, and Induces Apoptosis In Vitro

Because the role of miR-4443 in HNSCC is unknown, we
performed the following experiments to verify the effect of
miR-4443 on the biological function of HNSCC. First, we
analyze the expression level of miR-4443 in HOEC, CAL-
27, and WSU-HN4 cells by RT-qPCR. The results indicated
that miR-4443 expression was significantly decreased in
CAL-27 and WSU-HN4 cells (Fig. 4A). Subsequently,
miR-4443 mimics were transfected to CAL-27 and WSU-
HN4 cells to increase the expression of miR-4443 (Fig. 4B).
We found that overexpression of miR-4443 significantly
inhibited the proliferation of CAL-27 and WSU-HN4 cells
detected by CCK8 (Fig. 4C, D). In contrast, overexpression
of miR-4443 increased the apoptotic cells both in CAL-27
and WU-HN4 compared to the NC group (Fig. 4H, I). And
the migration abilities were significantly decreased in
miR-4443 mimics groups both in CAL-27 and WU-HN4,
compared to the NC group (Fig. 4E-G). Compared to the
si-LINC00460 group, those results demonstrated that the
opposite effects on proliferation, migration, and apoptosis
of CAL-27 and WU-HN4 cells were observed in miR-
4443 mimics group.

MiR-4443 is a Direct Target of LINC00460

To verify the hypothesis that miR-4443 might a target of
LINCO00460, we carried out a dual-luciferase reporter system
to confirm whether LINC00460 could bind to miR-4443.
Then we found that the cotransfection of miR-4443 mimic
and LINC00460-WT significantly suppressed the luciferase
activity both in CAL-27 and WSU-HN4 cells, while the
cotransfection of miR-4443 mimic and LINC00460 mutant
type (LINC00460-MT) in CAL-27 and WSU-HN4 cells did
not affect the luciferase activity. These results directly
demonstrated that LINC00460 could be the target of miR-
4443 (Fig. 3D-F).

LINC00460 Regulates miR-4443 Expressions in
CAL-27 and WSU-HN4 Cells in the Rescue Experiment

To confirm whether LINC00460 exerted its function through
miR-4443 in CAL-27 and WU-HN4 cells, we cotransfected
si-LINC00460 and miR-4443 inhibitor or miR-4443 mimics
into the CAL-27 and WU-HN4 cells. As shown in Fig. SA-F,
the proliferation and migration abilities of si-LINC00460 or
miR-4443 mimics transfected cells were decreased, while
those abilities were increased in miR-4443 inhibitor trans-
fected group. In the rescue experiment, the suppression of cell
proliferation induced by si-LINC00460 was reversed by miR-
4443 inhibitor after cotransfection of si-LINC00460 and miR-
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Fig. 2. Silence of LINC00460 inhibited the migration of HNSCC cells. (A, B) Validation of siRNA knockdown and overexpression vector
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negative control. Data are presented as the mean + SD, analyzed using Student’s t-test or analysis of variance. *P < 0.05, **P < 0.0, *#*P <
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miR-4443 to the LINC00460 sequence. Data are presented as the mean + SD, analyzed using Student’s t-test. *P < 0.05, **P < 0.0, *#*P <
0.001. HNSCC: head and neck squamous cell carcinoma; NC: negative control; SD: standard deviation.

4443 inhibitor in HNSCC cell lines. Transwell assays showed
that inhibition of migration abilities in CAL-27 and WSU-
HN4 cells induced by si-LINC00460 were reversed
by miR-4443 inhibitor. These results confirmed that
LINCO00460 functions as an oncogene in HNSCC cells relying
on miR-4443.

Discussion

HNSCC is a non-skin malignancy cancer with high mortality
rate’>. Multiple studies have demonstrated that IncRNAs
modulate biological processes in human cancers by regulat-
ing protein-coding, or affecting gene expression at the tran-
scriptional levels or post-transcriptional levels, even through
chromatin modification®*. They can function as oncogenes
to promote proliferation or metastasis in multiple cancers.
LINC00460 is a IncRNA of 935 bp in length and encoded
on chromosome13g33'*. It was reported that upregulation of
LINC00460 could promote cell progression in HNSCC, and
LINC00460 could inhibit autophagy of HNSCC cell lines by
negatively regulating miR-206>. In our study, LINC00460
was highly upregulated in 15 HNSCC tumor tissues com-
pared to the adjacent normal tissues. It has been demon-
strated that LINC00460 could promote cell proliferation,
migration, and invasion in HNSCC cell lines'®. In our study,
further investigation also showed that knockdown of
LINCO00460 could significantly inhibit cell proliferation,
migration, and facilitate apoptosis in HNSCC cell lines.

EMT plays a vital role in cell migration and invasion®>. In
HNSCC, LINC00460 was found to induce the activation of
the EMT signaling pathway'®. In our study, the epithelial
marker (E-cadherin) was increased while the mesenchymal
phenotypes (N-cadherin and ZEB-1) were inhibited after
silencing LINC00460 in CAL-27 and WU-HN4 cell lines,
which reminded that tumor progression and cell migration
were hindered, consistent with the previous study. The
results of GEPIA database indicated that patients with high
expression of LINC00460 had worse prognosis in HNSCC
patients. Therefore, LINC00460 may play an important role
in the progression of HNSCC.

To explore the mechanism by which LINC00460 accel-
erates the procession of HNSCC, we examined the expres-
sion of LINC00460 both in the cytoplasm and nuclear.
LINC00460 is mainly distributed in the cytoplasm by RT-
gPCR. It has been demonstrated that LncRNA located in
cytoplasm may function as ceRNA for specific miRNA'S.
So we speculate that LINC00460 may serve as a ceRNA for
specific miRNA in HNSCC. Previous studies demonstrated
that LINC00460 could function as a ceRNA or a target of
miRNA to modulate cancer development. It is shown to
promote cell proliferation by sponging miR-149-5p in the
cytoplasm to upregulate the expression of CUL4A in color-
ectal cancer®®. And LINC00460 promoted the expression of
MMP-9 to accelerate the proliferation and metastasis of
meningioma by targeting miR-539%". Also, LINC00460 has
been reported to function as an oncogene in HNSCC. It is
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demonstrated that LINC00460 could inhibit autophagy and
increase the expression of STC2 by sponging miR-206 in
HNSCC?. And LINC00460 could promote cell migration
and proliferation by sponging miR-612 to increase the
expression of AKT2. However, the relationship between
LINC00460 and miR-4443 has not been reported. Our study

predicted that miR-4689, miR-4443, and miR-4665-5p
might be the potential molecule in HNSCC by bioinfor-
matics tools. By RT-qPCR, the expression of miR-4443 was
significantly upregulated in cells transfected with si-
LINC00460 compared to the NC group. So we speculate
miR-4443 might be the potential miRNA that could be
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downregulated by LINC00460. According to the previous
studies, overexpression of miR-4443 suppressed the prolif-
eration and invasion in glioblastoma, and the progression of
ovarian cancer was inhibited by miR-44432"-*?, But the func-
tion of miR-4443 in HNSCC remains to be explored.
Through the functional assay, we confirmed that miR-4443
is a tumor suppressor in HNSCC. The function of miR-4443
on proliferation, migration, and apoptosis is opposite to that
of LINC00460 in HNSCC cells. In the rescue experiment,
the silence of LINC00460 suppresses the proliferation and
migration of HNSCC cells, whereas miR-4443 inhibitor
could reverse those effect after the cotransfection of miR-
4443 inhibitor and si-LINC00460 in HNSCC cell lines.
Dual-luciferase reporter assays confirmed that miR-4443 is
a direct target of LINCO00460. It is suggested that
LINCO00460 functions as an oncogene by sponging miR-
4443 in HNSCC.

In conclusion, it is confirmed that LINC00460 was highly
expressed in HNSCC tissues and cell lines. The expression
of LINCO00460 is positively related with poor prognosis. The
silence of LINC00460 could inhibit cell growth, migration,
and EMT ability in HNSCC cells. It is indicated that
LINCO00460 exerts its oncogenic abilities in HNSCC by
binding to miR-4443. However, the work has some

limitations. The tissue sample size needs to be expanded to
analyze the relationship between the expression level of
LINCO00460 and clinicopathological features in HNSCC.
And the correlations between LINC00460 and miR-4443
expression in HNSCC tissues should also be explored. In
addition, the molecular mechanism of how LINC00460 reg-
ulates HNSCC progression by sponging miR-4443 needs to
be further studied. Overall, LINC00460 may be a novel ther-
apeutic biomarker in HNSCC.
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