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Abstract. - OBJECTIVE: The long non-coding
RNA LINC00958 acts as an oncogenic regulator in
many human tumors. In this study, we aimed to in-
vestigate the role and potential molecular biolog-
ical mechanisms of LINC00958 in head and neck
squamous cell carcinoma (HNSCC).

MATERIALS AND METHODS: Aberrantly
expressed LINC00958 was screened out of TC-
GA database. The quantitative Real Time-Poly-
merase Chain Reaction (QRT-PCR) was used to
determine LINC00958 and miR-106a-5p expres-
sion. Cellular biological behaviors were inves-
tigated using CCK-8, colony formation, wound
healing and transwell assays. Xenograft mouse
models were established to determine the role
of LINC00958 in HNSCC growth in vivo. The
interaction between LINC00958 and miR-106a-
5p was validated by Dual-Luciferase reporter
gene assay. Additionally, the underlying path-
ways affected by LINC00958 were measured by
Western blot.

RESULTS: LINC00958 expression was up-
regulated in HNSCC tissues and cells. High
LINC00958 level was correlated with the poor
prognosis of HNSCC patients. Functional as-
says showed that the knockdown of LINC00958
inhibited HNSCC malignant phenotypes in vitro
and in vivo. Mechanistically, miR-106a-5p was a
potential target of LINC00958, and its expres-
sion was negatively regulated by LINC00958 in
HNSCC. LINC00958 could activate AKT/mTOR
signaling pathway, which was mediated by miR-
106a-5p.

CONCLUSIONS: Taken together, our results
suggest that LINC00958 acts as an oncogenic
role in HNSCC and activates AKT/mTOR signaling
pathway by sponging miR-106a-5p. LINC00958
may serve as a potential target for HNSCC diag-
nosis and treatment.
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Introduction

Head and neck squamous cell carcinoma (HN-
SCC) is the sixth most common malignancy, af-
fecting approximately 600,000 people annually.
Despite advances in screening, diagnosis and
comprehensive therapy, about 40-50% of HNSCC
patients die from their disease'. HNSCC encom-
passes a group of cancers that arise in the squa-
mous mucosal surfaces of the upper aerodigestive
tract, including the oral cavity, pharynx, and lar-
ynx?. Multiple molecular changes are required
to drive the malignant progression of HNSCC'.
Thus, elucidating the molecular mechanisms of
HNSCC carcinogenesis and determining novel
molecular targets are essential to develop effec-
tive therapeutic strategies for HNSCC.

Long non-coding RNAs (IncRNAs), a class
of non-protein coding transcripts over 200 nucle-
otides in length, are engaged in diverse biological
processes of human cancers’. The aberrantly ex-
pressed IncRNAs might serve as treatment target
and diagnostic biomarkers for various cancers, in-
cluding HNSCC*. Long non-coding RNA 00958
(LINCO00958) is originally identified as an oncogene
in bladder cancer®. LINC00958 involves in the bi-
ological process of several other malignancies via
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sponging microRNA (miRNA). Competing endog-
enous RNA (ceRNA) forms a large-scale regulatory
network across the transcriptome, playing import-
ant roles in cancer®. LINC00958 could serve as a
ceRNA, for example, in hepatocellular carcinoma
and aggravates malignant phenotypes by serving
as a sponge for miR-3619-5p’. In cervical cancer,
LINCO00958 regulates cell sensitivity to radiotherapy
by binding to miR-5095%. In lung adenocarcinoma,
LINCO00958 facilitates cell proliferation, migration
and invasion via mediating miR-625-5p°. In pancre-
atic cancer, silencing of LINC00958 prevents tumor
initiation by acting as a sponge of miR-330-5p".
However, the regulatory network of LINC00958 via
sponging miRNA in the tumorigenesis and progres-
sion of HNSCC has not yet been documented, thus
needs further explorations.

In the current study, we found that LINC00958
was significantly upregulated in HNSCC tissues and
cell lines. Moreover, high level of LINC00958 was
associated with poor survival outcomes of HNSCC
patients. Functional assays showed that LINC00958
knockdown inhibited HNSCC malignant pheno-
types in vitro and in vivo. Mechanistically, we first-
ly found that LINC00958 could regulate the AKT/
mTOR signaling pathway and the progression of
HNSCC by acting as a sponge of miR-106a-5p. Tak-
en together, LINC00958 could be a good candidate
for HNSCC prognosis and therapy.

Materials and Methods

Bioinformatics Analysis

The Cancer Genome Atlas (TCGA) (https:/
portal.gdc.cancer.gov/) and Gene Expression Pro-
filing Interactive Analysis (GEPIA) (http://gepia.
cancer-pku.cn) was used to obtain LINC00958
expression in HNSCC tissues and adjacent nor-
mal tissues. The prognosis analysis of HNSCC
patients was calculated using the Kaplan-Meier
method by GEPIA. The RNA22 database (http://
cm jefferson.edu/rna22/) was used to predict
miRNA that combined with IncRNA. The Star-
Base database (http:/starbase.sysu.edu.cn/) was
used to reveal the correlation between the expres-
sion of miRNA and IncRNA in HNSCC tissues.

Cell Lines and Cell Culture

Human HNSCC cell lines (FaDu, Cal-27,
SCC4, and SCC9) and human immortalized
keratinocytes cell line (HaCaT) were brought
from American Type Culture Collection (ATCC;
Manassas, VA, USA). The FaDu and Cal-27 cells

were cultured in Dulbecco’s Modified Eagle’s Me-
dium (DMEM; Gibco, Grand Island, NY, USA).
SCC4 and SCC9 cells were cultured in DMEM/
F1:2 (Gibco, Grand Island, NY, USA). HaCaT
cells were cultured in Roswell Park Memorial
Institute (RPMI-1640; Gibco, Grand Island, NY,
USA). All the medium was supplemented with
10% fetal bovine serum (FBS; Gibco, Grand Is-
land, NY, USA), and 1% penicillin/streptomycin
(Beyotime Biotechnology, Pudong, Shanghai,
China). Cell mediums were maintained in an
incubator containing 5% CO, at 37°C. All cells
tested negative for mycoplasma contamination,
and this result was authenticated by short tandem
repeat (STR) fingerprinting before use.

Cell Transfection

Recombinant lentivirus for LINC00958
knockdown and its negative control (NC) were
designed and obtained from Taitool Biosci-
ence (Jiading, Shanghai, China). The target
sequences for LINCO00958 small short hair-
pin RNAs (shRNAs) were showed as follows:
5’-GTACCCAAGTTATTCAGGATT-3’ (sh-
LINC00958-#1), 5-GTGACTAGCTTAAACTA-
AATT-3’ (sh-LINC00958-#2), and 5’-GAGGTAC-
CCAATAGTTTCATT-3*  (sh-LINC00958-#3).
Lentiviruses were transfected into HNSCC cells
for 48 h. The knockdown efficiency was detected
by quantitative Real Time-PCR reactions (qRT-
PCR). Moreover, miR-106a-5p inhibitor, and cor-
responding NC (miR-NC) obtained from RiboBio
Company (Guangzhou, Guangdong, China) were
used to generate knockdown-miR-106a-5p model.

RNA Extraction and Quantitative
Analysis

Total RNA was extracted from HNSCC sam-
ples and cell lines by TRIzol reagent (Invitro-
gen, Carlsbad, CA, USA). Reverse transcription
was performed using a Transcriptor First Strand
cDNA Synthesis Kit (Roche, Basel, Switzerland)
and a TagMan miRNA reverse transcript kit (Ap-
plied Biosystems, Branchburg, NJ, USA). An ABI
PRISM 7500 sequence detection system (Applied
Biosystems, Foster City, CA, USA) was employed
to conduct quantitative Real Time-PCR reac-
tions (QRT-PCR). The expression of LINC00958
was normalized to housekeeping gene glyceral-
dehyde-3-phosphate dehydrogenase (GAPDH),
while the expression of miR-106a-5p was nor-
malized to the housekeeping gene U6. The gene
expression fold changes were calculated based on
the 244¢* method. Each test was repeated three
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times. Specific primer sequences were as fol-
lows: LINC00958 forward: 5-CCATTGAAGA-
TACCACGCTGC-37 LINC00958 reverse:
5’-GGTTGTTGCCCAGGGTAGTG-3’; GAPDH
forward: 5-GATCATCAGCAATGCCTCCT-3’;
GAPDHreverse: 5’-TGAGTCCTTCCACGATAC-
CA-3’; miR-106a-5p forward: 5’-GCGAAAAGT-
GCTTACAGTGCAGGTAG-3’; miR-106a-5p
reverse: 5°- GTGCAGGGTCCGAGGT-3; U6
forward: 5-CTCGCTTCGGCAGCACA-3’; U6
reverse: 5~ AACGCTTCACGAATTTGCGT-3".

Cell Proliferation Assay

For Cell Count Kit-8 (CCK-8) assay, the HN-
SCC cells were plated in 96-well plates (2000
cells/well). Cell proliferation was determined
every 24 h for 4 days according to the manu-
facturer’s instruction. Briefly, 10 pL. of CCK-8
solution (MedChemExpress, Pudong, Shanghai,
China) was added to each well. After incubation
at 37°C for 1 h, the absorbance at 450 nm was
measured using microplate reader (Multiscan
FC, Thermo Scientific, Waltham, MA, USA).
The experiments were repeated three times and
six parallel samples were measured each time.
For colony formation assay, 1000 HNSCC cells
were seeded into each well of a 6-well plate and
maintained in a medium containing 10% FBS
for 14 days. The colonies were fixed with 1%
formaldehyde solution and stained with 0.1%
crystal violet. Photos of colonies were taken by
camera and number of colonies was calculated
by Image J software. The experiment was re-
peated three times.

Cell Migration and Invasion Assays

For wound healing assays, HNSCC cells were
grown to near confluence in six-well plates and
then subjected to serum-free medium for 24 h.
Artificial wounds were scratched on the mono-
layer, and images were captured at 0 h and 48 h.
Transwell migration and invasion assays were
performed using transwell chambers (8-pm
pores, Corning, NY, USA) that coated without or
with Matrigel (BD, Biosciences, NJ, USA). HN-
SCC cells (5%10%) suspended in serum-free medi-
um were plated in the upper chambers. Medium
supplemented with 10% FBS was placed in the
lower chambers. After incubation for 18 or 24 h,
the migrated or invaded cells were fixed with 1%
formaldehyde solution, stained with 0.1% crystal
violet, and captured under a light microscope.
(Olympus, Tokyo, Japan). The cell numbers were
counted in five random fields.
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Dual-luciferase Reporter Gene Assay

Potential targeted miRNAs of LINCO00958
were identified on RNA22 database (http:/cm.
jefferson.edu/rna22/). The Luciferase reporter
plasmids (pGL3) containing LINC00958 wild
type (WT) or LINCO00958 mutant type (MUT)
were constructed, and co-transfected with miR-
106a-5p mimic or NC mimic into HNSCC cells.
Cell transfection was performed using Lipofect-
amine 3000 (Invitrogen, Thermo Fisher Scien-
tific, Waltham, MA, USA). 48 h later, firefly and
Renilla luciferase activity was examined by the
Dual-Luciferase Reporter Assay System (Prome-
ga, Madison, WI, USA), and Renilla activity was
used to normalize firefly activity.

Western Blotting

Total proteins were extracted by using RIPA
(Applygen, Changping, Beijing, China). A BCA
Protein Assay Kit (Beyotime, Pudong, Shanghai,
China) was used to quantify the concentration of
protein. Protein samples were electrophoretically
separated by SDS-PAGE and transferred to a Poly-
vinylidene difluoride (PVDF) membrane (Milli-
pore, MA, USA). After blocking with 5% bovine
serum albumin, the membranes were then incubat-
ed with the following primary antibodies: rabbit
anti-human antibodies to GAPDH (Cell Signaling
Technology, Danvers, MA, USA), AKT (Abcam,
Cambridge, MA, USA), p-AKT (Abcam, Cam-
bridge, MA, USA), mTOR (Abcam, Cambridge,
MA, USA), p-mTOR (Abcam, Cambridge, MA,
USA) at 4°C overnight. On the following day, the
membrane was incubated with goat anti-rabbit an-
tibody to IgG (Beyotime, Pudong, Shanghai, Chi-
na) for 1 h. Then, the protein strips were visualized
and detected using an enhanced chemiluminescent
reagent kit (Thermo Fisher Scientific, Waltham,
MA, USA). Images were acquired by a Chemi-
Doc MP Imaging System (Bio-Rad, Hercules, CA,
USA) and analyzed by the Image] software. GAP-
DH was used as an internal control.

Xenograft Tumor Assay

All of the animal experiments were per-
formed according to guidelines approved by the
Institutional Animal Care and Use Ethics Com-
mittee of the Capital Medical University. For the
subcutaneous model, SCC4 cells (5x10°) with
LINC00958 knockdown, and the corresponding
controls (stably transduced with sh-NC lentivirus)
were injected subcutaneously into nude mice. All
mice were sacrificed 30 days after injection, and
tumors from each animal were weighed.
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Statistical Analysis

SPSS 22.0 software (SPSS Corp.., Armonk, NY,
USA) was used for data analysis. The differences
between the normally distributed values of two ex-
perimental groups were analyzed by a paired #-test
or unpaired #-test. Data among multiple groups were
analyzed by one way analysis of variance (ANOVA)
with Tukey’s post hoc test. Overall survival (OS)
was calculated using the Kaplan-Meier method,
and the results of the analysis were considered sig-
nificance in a log-rank test if »<0.05. The data are
expressed as meantstandard deviation (SD). The
differences were considered significant if p<0.05.
*p<0.05; **p<0.01; ***p<0.001.

Results

LINC00958 Expression Was Upregulated
and Associated With Poor Prognosis of
HNSCC Patients

We initially analyzed the GEPIA database
and found that LINC00958 expression was sig-
nificantly higher in HNSCC tissues compared
with that of adjacent normal tissues. (Figure 1A;
p<0.05). Meanwhile, primary HNSCC cell lines
(FaDu, Cal-27, SCC4, and SCC9) expressed high-
er LINC00958 levels compared with human im-
mortalized keratinocytes cell line (HaCaT, normal
control; Figure 1B; p all<0.05). Furthermore, the
HNSCC patients with high LINC00958 expression
showed poor overall survival rate compared with
low LINC00958 expression (Figure 1C; p=0.0062).

LINC00958 Knockdown Inhibited
Malignant Behaviors of HNSCC
in vitro and in vivo

To explore the biological function of
LINC00958 on HNSCC cells, we knockdown
LINCO00958 using shRNAs (sh-LINC00958-#1,
sh-LINC00958-#2, sh-LINC00958-#3, and a
normal control sh-NC) in two HNSCC cell lines
highly expressing LINC00958 (FaDu and SCC4).
The efficiency was then determined by qRT-
PCR. Sh-LINCO00958-#1 and sh-LINCO00958-#2
were selected for the following experiments as
their better knockdown efficiencies (Figure 2A;
p all<0.01). The CCK-8 assay showed that down-
regulation of LINC00958 significantly attenuated
cell proliferation of FaDu and SCC4 cells (Figure
2B; p all <0.001). This result was also confirmed
by the colony formation assay (Figure 2C; p all
<0.01). Moreover, wound healing assay, transwell
migration and invasion assays indicated that sup-
pression of LINCO00958 expression decreased
the migratory and invasive abilities of FaDu and
SCC4 cells (Figure 2D-F; p all<0.001).

To further investigate whether low LINC00958
expression would suppress the growth of HNSCC
tumors in vivo, we injected SCC4 cells with or with-
out LINC00958 knockdown (sh-LINC00958-#2,
and sh-NC) into the BALB/c nude mice. As in-
dicated in Figure 2G, we found that LINC00958
knockdown resulted in a blunted tumor growth
in terms of tumor weight (p<0.01). Collectively,
knockdown of LINC00958 inhibited the malignant
behaviors of HNSCC in vitro and in vivo.
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Figure 1. LINC00958 expression was upregulated and associated with poor prognosis of HNSCC patients. A, GEPIA data-
base showed the upregulation of LINC00958 in HNSCC tissues compared with paired adjacent normal tissues. B, qRT-PCR
analyses confirmed the upregulation of LINC00958 in HNSCC cells (FaDu, Cal-27, SCC4, and SCC9) compared with human
immortalized keratinocytes cell line (HaCaT, normal control). C, GEPIA database showed that the upregulation of LINC00958
was correlated to poor prognosis of HNSCC patients. *p<0.05, **p<0.01, ***p<0.001 compared to the control group.
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Figure 2. LINCO00958
knockdown inhibited
malignant behaviors of
HNSCC in vitro and in
vivo. A, The knockdown
efficiency of LINC00958
in FaDu and SCC4 cells
were analyzed by qRT-
PCR. B, CCK-8 assays
assessed the effectes of
LINC00958 knockdown
on FaDu and SCC4 cell
proliferation. C, Colony
formation assays assessed
the effects of LINC00958
knockdown on FaDu and
SCC4 cell proliferation
(magnification: 1x). D,
Wound healing assays
examined the effects of
LINCO00958 knockdown
on FaDu and SCC4 cell
migration (magnification:
20x). E, Transwell mi-
gration assays exmined
the effects of LINC00958
knockdown on FaDu
and SCC4 cell migration
(magnification: 100x). F,
Transwell invasion assays
evaluated the effects of
LINCO00958 knockdown
on FaDu and SCC4 cell
invasion (magnification:
100x). G, Curve of tu-
mor wight in nude mice
were plotted to indicate
the effects of LINC00958
knockdown on SCC4
cell in vivo. **p<0.01,
*#%p<0.001 compared to
the control group.
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LINC00958 Acted as a Sponge
of MiR-106a-5p in HNSCC Cells

To explore the underlying regulatory mecha-
nism of LINC00958, we used RNA 22 database
and found that the 3’-UTR of LINC00958 possessed
complementary sequences of miR-106a-5p (Figure
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3A). Then, dual-luciferase reporter assay was per-
formed to verify whether miR-106a-5p was a po-
tential target of LINC00958 in HNSCC cells. The
results displayed in Figure 3B suggested that FaDu
and SCC4 cells co-transfected by LINC00958 WT
and miR-106a-5p mimic exhibited significantly low
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Figure 3. LINC00958 acted as sponge of miR-106a-5p in HNSCC cells. A, Prediction binding site of LINC00958 in miR-
106a-5p 3’UTR. B, Dual luciferase reporter assay demonstrated the target relationship of LINC00958 with miR-106a-5p. C,
Expression levels of miR-106a-5p were detected by qRT-PCR in HNSCC cells and LINC00958-silenced FaDu and SCC4 cells.
D, The starbase dateset suggested that the expression level of LINC00958 and miR-106a-5p was negatively correlated in HN-
SCC tissue samples. *p<0.05, **p<0.01, ***p<0.001 compared to the control group.

Luciferase activity than those co-transfected by
LINC00958 WT and NC mimics (p<0.05), while
the co-transfection with LINC00958 MUT and
miR-106a-5p mimic did not significantly affect Lu-
ciferase activity of the cells, compared to the con-
trol. LINC00958 might bind to miR-106a-5p.

In addition, we found a negative correla-
tion between the expression of miR-106a-5p
and LINC00958 in HNSCC cells (Figure 3C; p
all <0.05). The StarBase database also revealed
the same results in HNSCC tissues (Figure 3D;
p=0.0302). In summary, LINC00958 acted as a
sponge of miR-106a-5p in HNSCC cells.

LINC00958 Knockdown Inhibited AKT/
mTOR Signaling Pathway in HNSCC Cells
Reportedly, miR-106a-5p could regulate the
phosphorylation level of AKT!. Accumulating
evidence indicates that the AKT/mTOR signaling
pathway is strictly connected with the progres-
sion of HNSCC!2. Given the relationship between
LINC00958 and miR-106a-5p, we investigat-
ed regulatory function of LINC00958 on AKT/
mTOR signaling pathway in HNSCC. Western

blot analysis suggested that the knockdown of
LINCO00958 could remarkably suppress the ex-
pression of p-AKT and p-mTOR in FaDu cells and
in SCC4 cells (Figure 4; p all <0.01), revealing the
inactivation of AKT/mTOR signaling pathway.

Oncogenic Function of LINC0O0958
Was Mediated by MiR-106a-5p

To study whether LINC00958 plays an oncogen-
ic role by sponging miR-106a-5p, we co-transfect-
ed miR-106a-5p inhibitors into LINC00958 knock-
down FaDu and SCC4 cells (sh-LINC00958-#2),
and cells co-transfected by miR-NC were employed
as controls. We found that the inhibitory effect of
LINC00958 knockdown on growth and metastasis
of HNSCC cells was reversed by miR-106a-5p in-
hibitor (Figure SA-D; p all <0.05). In addition, the
results showed that the knockdown of LINC00958
evidently reduced the p-AKT and p-mTOR expres-
sion at protein level, and miR-106a-5p inhibitor
partially rescued this reduction effect in HNSCC
cells (Figure SE; p all <0.01). Collectively, these
findings revealed that the oncogenic function of
LINC00958 was mediated by miR-106a-5p.
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Figure 4. LINC00958 knockdown inhibited AKT/mTOR signaling pathway in HNSCC cells. Western blotting analysis re-
vealed that the inhibition of LINC00958 in FaDu and SCC4 cells resulted in the down-regulation of p-AKT/AKT and p-mTOR/
mTOR, revealing the inactivation of AKT/mTOR signaling pathway. **p<0.01.

Discussion

Despite advances in screening, diagnosis and
multimodal treatments, the 5-year survival rate of
HNSCC patients remains low'. This highlights
the urgent need for new diagnostic and therapeu-
tic target discovery. Recent studies have revealed
that approximately 98% of human genome tran-
scripts are non-coding RNAs (ncRNAs) with no
protein-coding capacity. Over 68% genome tran-
scripts are classified as IncRNAs". LncRNAs
have been confirmed to be involved in multiple
cancer progression, including HNSCCP. In the
present study, we used TCGA database to deter-
mine the significant upregulation of LINC00958
in HNSCC tissues. In addition, high LINC00958
level was correlated to unfavorable survival out-
come of HNSCC patients. We, then, confirmed
that LINC00958 was highly expressed in HNSCC
cell lines by qRT-PCR. Loss-of-function experi-
ments demonstrated that LINC00958 knockdown
inhibited the proliferation, migration, and inva-
sion of HNSCC in vitro. We adopted xenograft
to verify that LINC00958 knockdown restrained
the growth of HNSCC cells in vivo. MiRNAs
are defined as ncRNAs with a length of 20-24
nucleotides'®. Abundant studies have report-
ed that miRNA sponge is the most commonly
mechanism by which IncRNAs perform their
post-transcriptional regulatory function'’. Hence,
we wondered whether LINC00958 could act as a
miRNA sponge in HNSCC. We searched RNA
22 database and verified the binding between
LINC00958 and miR-106a-5p using Dual-Lu-
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ciferase reporter assay. Previous studies have
demonstrated that many IncRNAs affect malig-
nant phenotypes via sponging miR-106a-5p. In
hepatocellular carcinoma, IncRNA TCL6 inhibits
the proliferative, migratory, and invasive poten-
tials by sponging miR-106a-5p''. In ovarian can-
cer, IncRNA HOTAIRMI suppresses cell prolif-
eration and invasion by sponging miR-106a-5p'®.
In gastric cancer, IncRNA OIP5-AS1 promotes
cell proliferation by targeting miR-106a-5p". In
nasopharyngeal carcinoma, IncRNA SMADS-
ASI acts as a miR-106a-5p sponge to promote cell
proliferation, migration, and invasion®. However,
few studies focused on the involvement of miR-
106a-5p in HNSCC progression. Our study firstly
showed that LINCO00958 could act as a sponge of
miR-106a-5p in HNSCC cells.

Dong et al*! suggested that miR-106a-5p could
suppress tumorigenesis based on its inhibition
on AKT/mTOR signaling pathway. The signal-
ing network defined by PI3K, AKT and mTOR
contributes to cancer-promoting processes such
as growth, motility, metabolism, and prolifera-
tion*?. Several studies*** have revealed that In-
cRNAs could promote the malignant progression
in HNSCC via AKT/mTOR signaling pathway.
Accordingly, we hypothesized that the regulatory
mechanism of LINC00958 in HNSCC was prob-
ably associated with this signaling pathway. The
results of our study indicated that LINC00958
downregulation could reduce the phosphorylation
level of AKT and mTOR. The absence of miR-
106a-5p could partially reverse this reduction
effect of LINC00958 knockdown, suggesting
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Figure 5. Oncogenic
A oot function of LINC00958
—— sh-NC+miR-NC ~+— sh-NC+miR-NC . .
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05 (B) (magnification: 20x),
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invasion (D) (magnifi-
cation: 100x), and AKT/
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(E) were significantly
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Sp inhibitor.  *p<0.05,
**p<0.01, **¥p<0.001
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that regulatory function of LINC00958 on AKT/ Conclusions
mTOR signaling pathway was depended on miR-
106a-5p. In addition, miR-106a-5p knockdown Taken together, these results demonstrated that

could also rescue anti-tumor actions caused by IncRNA LINC00958 was upregulated in HNSCC
the knockdown of LINC00958. All studies proved and positively correlated with poor prognosis of
that LINCO00958 might influence AKT/mTOR patients. Silencing of LINC00958 had the ability
signaling pathway and malignant progression of to inhibit the proliferation, migration, and inva-
HNSCC through targeting miR-106a-5p. sion of HNSCC. In addition, LINC00958 knock-
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down could attenuate the aggressive progression
and AKT/mTOR signaling pathway by targeting
miR-106a-5p. These findings highlight the poten-
tial of LINCO00958 as a promising prognostic bio-
marker and therapeutic target in HNSCC.
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