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Abstract: Oral squamous cell carcinoma (OSCC) is a common and aggressively malignant tumor of the head and
neck region. Long non-coding RNAs (IncRNAs) are important regulatory molecules in many types of cancer. However,
there are limited studies on the role of IncRNAs in OSCC. In this study, we identified that IncRNA P4713 was one of
the most up-regulated IncRNAs in OSCC by exploring the expression profile of INcRNAs/mRNAs in four pairs of 0SCC
samples and adjacent non-cancer tissues. In addition, silencing of P4713 inhibited OSCC proliferation, migration,
and invasion in vitro. Furthermore, through bioinformatics analysis and functional experiments, we found that de-
creased P4713 expression affected the expression and phosphorylation of Janus Kinase (JAK) 2 and signal trans-
ducer and activator of transcription (STAT) 3. Taken together, the results suggest that P4713 contributes to OSCC
cell proliferation, migration, and invasion by activating the JAK/STAT3 pathway. Accordingly, this molecule could be

a potential biomarker and therapeutic target in the treatment of OSCC.
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Introduction

Oral squamous cell carcinoma (OSCC) is one of
the most common malignancies of the head
and neck region, accounting for approximately
90% of oral cancers [1]. Approximately 274,000
new cases are reported worldwide each year.
Although valid advancements have been made
in the study of OSCC, its mortality rate has not
significantly decreased [2-5]. Mounting evi-
dence reveals that oral carcinogenesis is a
complicated process that involves multiple epi-
genetic and genetic alterations in the expres-
sion of both coding and non-coding RNAs [6].
However, most studies have focused on pro-
tein-coding genes, with only limited studies on
non-coding RNA, particularly long non-coding
RNA (IncRNA).

Long non-coding RNAs (IncRNAs) are defined
as transcripts more than 200 bp without evi-
dent protein coding capacity [7]. With the wide-
spread use of high throughput sequencing
technology and bioinformatics, a growing num-
ber of INcRNAs have been discovered in differ-
ent types of human cancer [8, 9]. These mole-

cules can localize to the nucleus, cytoplasm, or
both [10]. In addition, they can function as
either oncogenes or tumor suppressors [11].
Moreover, recent studies have reported that
many IncRNAs are dysregulated in OSCC. These
differentially expressed IncRNAs could play
important roles in OSCC progression, but their
precise mechanisms remain unclear [12-15].

Janus kinase (JAK) is a tyrosine kinase that
meditates signal transducer and activator of
transcription (STAT) signaling [16]. STAT3 is one
of the seven members of the STAT protein fam-
ily. It is primarily phosphorylated by activated
JAK1 and 2 at tyrosine 705 [17, 18] in the cyto-
plasm [19]. Phosphorylated STAT3 subsequent-
ly dimerizes and translocates to the nucleus,
where it acts as a transcription factor. JAK/
STAT3 signaling plays critical roles in tumor cell
proliferation, survival, angiogenesis, and inva-
sion [19-21].

In this study, we discovered a novel long non-
coding RNA termed P4713 in OSCC based on
analysis of IncRNA microarray data. Through
RNA interference (RNAi) experiments, P4713
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Table 1. Primer sets used in the qRT-PCR

Gene name Primer (5'—3’)

GAPDH sense GCACCGTCAAGGCTGAGAAC
GAPDH antisense TGGTGAAGACGCCAGTGGA
INCRNA P4713 sense GGTGACGGTGTCGTGGAA
IncRNA P4713 antisense  GCAGGTGTAGGTCTGGGTG
JAK2 sense CAGGCAACAGGAACAAGATG
JAK2 antisense CCATTCCCATGCAGAGTCTT
STAT3 sense CCTCTGCCGGAGAAACAG
STAT3 antisense CTGCTCCAGGTACCGTGTGT

was found to contribute to OSCC cell prolifera-
tion, migration, and invasion. Furthermore, we
demonstrated that P4713 might contribute to
OSCC progression by targeting JAK/STAT3 sig-
naling. Our results provide novel insight into the
underlying molecular mechanisms of OSCC.
These results indicate that P4713 may serve as
a promising target for its diagnosis and
treatment.

Materials and methods
Patients and samples

Twenty-six paired OSCC and adjacent non-
tumor samples were collected from the
Department of Craniofacial Surgery, Guanghua
School of Stomatology, Sun Yat-sen University
(Guangzhou, Guangdong, China). All samples
were immediately frozen in liquid nitrogen and
stored at -80°C. Informed consent was ob-
tained from all patients. The study was
approved by the Ethics Committee of Guanghua
School of Stomatology, Sun Yat-sen University.
Tumor and non-tumor samples were confirmed
by pathological examination.

Microarray analysis

The OSCC IncRNA/mRNA microarray analysis
was performed by CapitalBio Corporation
(Beijing, China). Differentially expressed
IncRNAs/mRNAs with statistical significance (P
< 0.05; T/N fold change [FC] > 1.5) were identi-
fied by performing paired t-tests after compar-
ing normalized expression levels in tumor and
non-tumor samples.

Bioinformatics, coding potential of INcRNA-
P4173, and plasmid construction

The evolutionary conservation of P4713 was
analyzed using the University of California
Santa Cruz (UCSC) Genome Browser (genome.
ucsc.edu). The coding potential of P4713 was
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analyzed using LNCipedia.org. A P4713 expres-
sion vector was constructed through PCR-
based amplification of cDNA from HSC-3 cells
and subsequent subcloning into the ORF of the
eukaryotic expression vector pReceiver-M29,
which incorporates an EGFP tag such that
P4713 and EGFP shared the same CMV pro-
moter. pReceiver-MO2R with only the EGFP tag
and pReceiver-MO2R with P4713 but without
the EGFP tag served as controls. All constructs
were confirmed by DNA sequencing.

Cell culture

The human OSCC cell line UM1 was provided by
Dr. Xiaofeng Zhou (University of lllinois at
Chicago, IL, USA), and HSC-3 (OSCC) and nor-
mal oral keratinocyte (NOK) cell lines were
kindly provided by J. Silvio Gutkind (National
Institutes of Health, Bethesda, MD, USA). The
human OSCC cell lines SCC25 and CAL27 were
obtained from ATCC (Rockville, MD, USA). The
HEK 293 cell line was purchased from the
National Centre for Cell Science (NCCS; Pune,
India). HSC-3, CAL27, and HEK 293 cells were
maintained in Dulbecco’s modified Eagle’s
medium/high glucose (DMEM; Gibco, Rockville,
MD, USA) with 10% fetal bovine serum (FBS,
Invitrogen, Carlsbad, CA, USA). SCC15 and UM1
cells were cultivated in DMEM/F12(1:1) (Gibco)
supplemented with 10% FBS. NOK cells were
maintained in keratinocyte serum-free medium
(KSFM; Gibco). All cells were cultured in a
humidified atmosphere containing 5% CO, at
37°C.

RNA isolation and quantitative real-time PCR
(QRT-PCR) analysis

Total RNA was extracted from tissues or cells
using the miRNeasy Mini Kit (Qiagen, Valencia,
CA, USA), according to the manufacturer’s
instructions. Total RNA was reverse-transcribed
using a Transcriptor First Strand cDNA Sy-
nthesis Kit (Roche, Mannheim, Germany). SYBR
GREEN | Master Mix (Roche, Mannheim,
Germany) and a Light Cycler 480 system
(Roche) were used for gRT-PCR, which was per-
formed in triplicate. The sequences of primers
were shown in Table 1. Relative expression lev-
els were calculated using the 222t method
after normalization to GAPDH.

Small interfering RNA (siRNA) transfection
Lipofectamine RNAIMAX Transfection Reagent

(Invitrogen, CA, USA) was used to transfect 50
nM P4713 or negative control (NC) siRNA
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Table 2. Target sequences of P4713 siRNAs
and negative control

Name Target sequence

P4713 siRNA-1 CGCCGGTTTCAATCCTGTT
P4713 siRNA-2 GGAAGACAAATAGCAGCTG
Negative Control GCTGACCCTGAAGTTCATCTG

(RiboBio, Guangzhou, China) into OSCC cells,
according to the manufacturer’s instructions.
Target sequences for P4713 siRNAs and nega-
tive control were shown in Table 2. Cells were
harvested after 48 h for gRT-PCR and western
blot analyses.

Proliferation assays

Cell proliferation was assayed using the Cell
Counting Kit-8 (CCK-8; Dojindo Lab, Kumamoto,
Japan). Cells were seeded into 96-well plates at
2 x 102 cells/well in triplicate. Cell growth was
assessed at 12, 24, 48, 72, and 96 h post-
transfection. Absorbance was measured at
450 nm using a microplate reader (Genios
TECAN, Mannedorf, Switzerland).

Colony-formation assays

Single-cell suspensions were prepared 48 h
post-transfection by trypsinization, and 1 x 103
cells were plated in 6-well plates. After incuba-
tion for 14 d, visible colonies were fixed with 4%
paraformaldehyde and stained with 0.2% crys-
tal violet. Colonies with more than 50 cells were
counted using Image J software (NIH, Bethesda,
MD).

Cell cycle analysis

Cell cycle progression was measured using a
Cell Cycle Staining Kit (MultiSciences Biotech
Co, Ltd, China). Transiently transfected cells
(48 h post-transfection) were collected, trypsin-
ized, and resuspended in cold phosphate-buff-
ered saline (PBS) in triplicate. The cells were
stained with DNA staining solution and permea-
bilization solution. Cell cycle distribution was
analyzed using the FC500 flow cytometer and
MXP software (Beckman Coulter, Brea, CA,
USA).

Migration and invasion assays

For transwell migration and invasion assays,
we used BD 24-well transwell units (BD
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Bioscience, Miami, FL, USA) coated with or
without Matrigel according to the manufactur-
er’s protocol. Cells (6-8 x 10%) were resuspend-
ed in 200 pl serum-free medium and added to
the upper compartment of inserts 48 h post-
transfection; 700 ul of medium containing 10%
FBS was added to the lower chamber as a che-
moattractant. After incubation for 24 h, non-
migrating/invading cells in the upper inserts
were gently removed with a cotton swab and
migrating cells were fixed with 4% formalde-
hyde and stained with 0.2% crystal violet
(Sigma, Santa Clara, CA, USA). Stained cells
were imaged using a Zeiss microscope, and
cells in five random fields per chamber were
quantified. Experiments were conducted in
triplicate.

Wound healing assays

UM1 and HSC-3 cells transfected with si-P4713-
1, si-P4713-2, or si-NC were seeded into six-
well plates. When cell growth reached approxi-
mately 90% confluence, the cell monolayer was
scratched using a 200 ul pipette tip and dis-
lodged cells were washed away with PBS. The
gap area was measured at O and 24 h using a
Zeiss microscope.

Western blotting

Cells were lysed in RIPA buffer (Sigma-Aldrich)
containing protease inhibitors (Cell Signaling
Technology, Danvers, MA, USA). Protein con-
centrations were measured using the BCA
Protein Assay kit (Sigma-Aldrich). Equal
amounts (40 ug) of protein were separated by
10% sodium dodecyl sulfate-polyacrylamide gel
electrophoresis and transferred to polyvinyli-
dene difluoride membranes (Millipore, MA,
USA). After blocking for 1 h at room tempera-
ture in 5% non-fat milk, the membranes were
incubated with specific primary antibodies
overnight at 4°C. The membrane was washed
with Tris-buffered saline containing Tween 20
and incubated with HRP-conjugated secondary
antibody for 1 h. Bound antibodies were visual-
ized using the enhanced chemiluminescence
(ECL) detection system (Millipore, MA, USA).
Three individual experiments were conduct-
ed. The following primary antibodies were us-
ed: JAK2 (1:1000), p-JAK2 (Tyr1007/1008;
1:1000), STAT3 (1:1000), p-STAT3 (Tyr705;
1:1000), E-cadherin (1:1000), N-cadherin
(1:1000), vimentin (1:1000), cyclin D1 (1:1000),
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Figure 1. Analysis of long non-coding RNAs (IncRNAs) in oral squamous cell carcinoma (OSCC). A: Heat map, volcano
plot, and log-log scatter plot showing dlfferenUaIIy expressed IncRNAs between four OSCC samples and paired ad-
jacent normal tissues (fold change > 2.0, P < 0.05). B: The expression of IncRNA P4713 was detected by quantita-
tive real-time PCR (qRT-PCR) in 22 OSCC tissues and adjacent non-cancerous tissues. The results are expressed
as log10 (244, A log?2 fold change > +2 or < -2 was considered significant upregulation or downregulation (dotted
lines). C: Relative P4713 expression in OSCC cell lines was measured by qRT-PCR. Columns represent the mean of
three independent experiments; bars, the s.d; *P < 0.05; **P < 0.01. D: Confocal microscopic fluorescent in situ
hybridization images and qRT-PCR results. Scale bar = 10 ym. E: Genome location analysis of human P4713 by the
UCSC Genome Browser. F: Representative fluorescent images of at least three independent experiments. Scale bar
=10 um. G: Relative levels of GFP expression by Western blot.
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cyclin-dependent kinase 4 (CDK4; 1:1000),
cyclin-dependent kinase 6 (CDK6; 1:1000); all
were purchased from Cell Signaling Technology
(Beverly, MA, USA).

Fluorescent in situ hybridization (FISH) analy-
sis

To observe the location of IncRNA-P4713,
HSC-3 cells were rinsed briefly with PBS and
fixed in 4% formaldehyde for 15 min.
Subsequently, cells were permeabilized with
0.1% Triton X-100 and washed with PBS.
Hybridization was performed using digoxin-
labeled (Roche) IncRNA-P4713 cDNA probes in
a moist chamber at 37°C overnight. After
hybridization, cells were incubated with anti-
digoxin-rhodamine antibody (Roche) and sub-
jected to confocal microscopy. For colocaliza-
tion after RNA-FISH, cells were again fixed for 5
min in 2% formaldehyde and subjected to im-
munofluorescence staining using 4’, 6-diamidi-
no-2-phenylindole (DAPI). Cells were then
observed with a Zeiss (LSM 780) confocal laser
scanning microscope.

Nuclear and cytoplasmic RNA extraction

Nuclear and cytoplasmic RNA fractions were
isolated using the Ambion PARIS™ kit (Carlsbad,
CA, USA). Briefly, 3 x 10° cultured cells were
collected and washed once in ~1 ml PBS and
placed on ice. PBS was removed and 500 pl of
ice-cold cell disruption buffer was added to the
cells. Cells were vortexed vigorously for com-
plete lysis and incubated on ice for 5-10 min.
Samples were centrifuged for 5 min at 4°C and
500 x g. The supernatant, containing the cyto-
plasmic fraction, was carefully collected, avoid-
ing the pellet. Next, 500 ul of ice-cold Cell
Disruption Buffer was added to the nuclear pel-
let and 700 pl QIAzol Lysis Reagent was added
to the cytoplasmic and nuclear fractions. RNA
isolation and RT-PCR were performed as
described previously.

Immunofluorescence

UM1 and HSC-3 cells were maintained on
15-mm confocal dishes (Nest, Jiangsu, China)
in an incubator with complete culture medium
for 48 h after transfection with siRNA. Cells
were washed with PBS three times and fixed in
4% paraformaldehyde for 15 min at 37°C.
Subsequently, cell membranes were permeabi-
lized using 0.1% Triton X-100 for 15 min. Cells
were then blocked with PBS containing 5% BSA
for 30 min, and incubated with an anti-STAT3
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antibody (1:400 dilution) in 1% BSA overnight.
Cells were washed three times with PBS con-
taining Tween 20 at room temperature, fol-
lowed by incubation with secondary antibody
conjugated with AlexaFluor 488. The samples
were washed three times with PBS, and the cell
nuclei were stained with 1 mg/ml DAPI (Cell
Signaling Technology) for 5 min. Finally, the
confocal dishes were washed and imaged using
a Zeiss (LSM 780) microscope.

Statistical analysis

Statistical analysis was performed using
GraphPad Prism 5.0 software (La Jolla, CA,
USA). Data are presented as the means + SD.
Student’s t-tests were used to compare two
groups. A P-value < 0.05 was considered statis-
tically significant.

Results

P4713 expression is upregulated in OSCC tis-
sues and cell lines

A human IncRNA microarray and hierarchical
clustering analysis were used to compare
IncRNA expression between four OSCC tissues
and paired adjacent non-tumor tissues (Figure
1A). Among the differentially expressed
IncRNAs, we selected one significantly up-regu-
lated IncRNA, namely P4713 (upregulated >
30-fold). To verify the microarray data, the rela-
tive expression of P4713 was confirmed by qRT-
PCR in 22 OSCC tissues and paired adjacent
non-cancerous tissues (Figure 1B). Further-
more, P4713 expression was higher in SCC-25,
Cal-27, and particularly UM1 and HSC-3 cells
compared to NOK cells (Figure 1C). Moreover,
gRT-PCR and FISH assays demonstrated that
P4713 was mainly enriched in nuclear fractions
(Figure 1D). PA713 is located on chromosome
14 (Figure 1E), and its coding potential was
suggested to be weak. The absence of protein
expression was confirmed experimentally by
confocal microscopy and western blot analysis
(Figure 1F, 1G). Taken together, the results
demonstrate that P4713 is a IncRNA that is
upregulated in OSCC.

Silencing of P4713 suppresses OSCC cell pro-
liferation in vitro

To investigate whether P4713 contributes to
OSCC malignant phenotypes, we performed
P4713 RNAI in vitro and observed the effects
on cell proliferation. First, qRT-PCR was used to

Int J Clin Exp Pathol 2017;10(11):10947-10958
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Figure 2. The effects of P4713 on oral squamous cell carcinoma cell proliferation in vitro. A: The relative expression of P4713 was examined by qRT-PCR in HSC-3
and UM1 cells. B: Cell proliferation was measured by CCK-8 assay. C: Detection for colony-formation assays after knockdown of P4713. D: Cell cycle analysis using
propidium iodide staining. E: Western blot analysis of cyclin D1, CDK4, and CDK6 after P4713 knockdown.
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Figure 3. Silencing of P4713 sup-
pressed the migration and inva-
sion of oral squamous cell carci-
noma (OSCC) cells. A: Inhibition
of migration in HSC-3 and UM1
cells after P4713 knockdown. B:
A Matrigel invasion assay was
performed using an invasion
chamber after treatment with
si-P4713. C: In vitro migration
was assessed by wound heal-
ing experiments. D: E-cadherin,
N-cadherin, and vimentin were
analyzed by western blotting.

confirm the efficiency of the siRNAs in UM1 and
HSC-3 cells (Figure 2A). CCK-8 assays showed
that depletion of P4713 significantly decreased
the proliferation rates of UM1 and HSC-3 cells
at 72 and 96 h (P < 0.05; Figure 2B). In addi-
tion, plate colony-formation assays indicated
markedly decreased UM1 and HSC-3 colonies
after transfection with P4713 siRNA (Figure
2C). Knockdown of P4713 induced GO/G1
arrest (P < 0.05; Figure 2D). Consistently, cyclin
D1, CDK4, and, CDK6 were significantly down-
regulated in UM1 and HSC-3 cells transfected
with si-P4713 compared to cells transfected
with si-NC (Figure 2E). These results suggest
that PA713 might facilitate OSCC proliferation.

Knockdown of P4713 inhibits the migration
and invasion of OSCC cells in vitro

To assess the role of P4713 in OSCC migration
and invasion, wound healing experiments and
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transwell assays were performed. Knockdown
of P4713 caused a significant reduction in the
number of migrating cells (P < 0.05; Figure 3A).
In Matrigel invasion experiments, the number
of invading cells decreased after treatment
with P4713 siRNA (Figure 3B). Wound healing
assays revealed that P4713 knockdown inhib-
ited cell motility (Figure 3C). In addition,
E-cadherin, N-cadherin, and vimentin protein
levels were significantly decreased after P4713
depletion (Figure 3D). These results indicate
that P4713 could regulate the migration and
invasion of OSCC cells.

P4713 might contribute to the malignant phe-
notype of OSCC by activating the JAK/STAT3
signaling

By mRNA microarray, a distinguishable mRNA

expression profile was revealed in the OSCC tis-
sues (Figure 4A). A PA713/mRNA co-expres-

Int J Clin Exp Pathol 2017;10(11):10947-10958
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sion network was constructed based on strong
interactions with other genes (Figure 4B). Gene
ontology (GO) and Kyoto Encyclopedia of Genes
and Genomes (KEGG) pathway analysis showed
that the P4713-associated mRNAs were mainly
involved in adhesion, motility, JAK/STAT signal-
ing, and pathways in cancer (Figure 4C, 4D). In
UM1 and HSC-3 cells, qRT-PCR revealed that
JAK2 and STAT3 were downregulated after
P4713 knockdown (Figure 4E). The expression
and phosphorylation of JAK2 and STAT3 were
assayed by western blotting (Figure 4F).
Consistent with the qRT-PCR results, the
expression of both proteins decreased after
PA713 depletion, and their phosphorylation lev-
els decreased as well. To determine if P4713
affects STAT3 activation and translocation,
STAT3 localization was examined by immuno-
fluorescence. While STAT3 localized mainly in
the nucleus in cells treated with control siRNA,
depletion of P4713 caused its accumulation in
the cytoplasm (Figure 4G). Collectively, the
results indicate that P4713 might modulate the
activation of JAK/STAT3 pathway, which is
involved in OSCC.

Discussion

LncRNAs play a critical role in the development
of human cancer and is suggested to act as a
probable biomarker for cancer diagnose and
prognosis [22, 23]. Recently, aberrant expres-
sion of IncRNAs has been reported in OSCC [6,
24, 25]. However, the exact role and mecha-
nism of these IncRNA in OSCC initiation and
progression is still not clear. In this study, we
identified a novel INncRNA, P4713, and demon-
strated that it could promote the malignant pro-
gression of OSCC. P4713 was found to be sig-
nificantly upregulated in both OSCC tissues and
cell lines. Functional assays showed that P4713
contributed to the OSCC cell growth, prolifera-
tion, migration, and invasion. In addition,
knockdown of P4713 inhibited the activity of
JAK/STAT3 signaling in OSCC. These results
indicated the potential role of P4713 in OSCC
malignancy via JAK/STAT3 signaling pathway.

It is well recognized that IncRNAs play impor-
tant regulatory role in the epigenetic modifica-
tion of genomic DNA, gene transcription and
protein translation [26, 27]. LncRNAs could
protect the expression of miRNA-targeted
MRNA by binding to specific miRNA as a sponge.
On the other hand, IncRNAs could interact with
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certain mRNA to regulate their function directly
or indirectly [28]. Altered co-expression
between IncRNAs and mRNAs has been
involved in several diseases, including human
cancer. Therefore, an mRNA expression micro-
array was performed in four OSCC tissues and
adjacent non-cancerous tissues to explore the
regulatory role of P4713. The result of GO and
KEGG pathway analysis revealed that mRNAs
with cell proliferation-, invasion-, and migration-
related functions changed significantly, particu-
larly components of the JAK/STAT pathway. In
addition, knockdown of P4713 inhibited the
activity of JAK/STAT3 signaling in OSCC cell
lines. These results suggested that P4713
might contribute to regulating the activation of
JAK/STAT3 signaling pathway in OSCC.

Several studies have reported the importance
of JAK/STAT pathway in progression of many
tumors, such as breast cancer, ovarian cancer,
and hepatocellular carcinoma [16, 29, 30].
Moreover, emerging evidence indicates that
aberrant activation of the JAK/STAT3 signaling
may be involved in OSCC development and pro-
gression [31]. Likewise, we noticed that inhibi-
tion of P4713 could decrease the expression
and phosphorylation level of JAK2/STAT3.
Therefore, we suggest that P4713 may promote
the expansion of OSCC via activating JAK/
STAT3 signaling. In addition, IncRNA DC has
been suggested to regulate STAT3 posttransla-
tional modification by directly interacting with
STAT3 in the cytoplasm [14]. Similarly, STAT3
was found to translocate from nucleus to cyto-
plasm while down regulating the expression
level of P4713 in this study. Moreover, it has
been reported that STAT3 attenuates tumor cell
proliferation and migration capacity through
downregulating cyclin D1 and vimentin expres-
sion [32, 33]. Here, depletion of P4713 also
downregulated the expression of cyclin D1 and
vimentin. Thereby, we considered that P4713
regulates cyclin D1 and vimentin by influencing
STAT3 in OSCC. These data suggested that
P4713 promotes OSCC cell growth, prolifera-
tion, migration, and invasion via the JAK/STAT3
pathway. Whereas, the exact mechanisms
involved require further study.

In summary, the results above demonstrated
that IncRNA-P4713 contribute to OSCC malig-
nant phenotypes via JAK/STAT3 signaling path-
way. And it might provide a potential biomarker
for OSCC. Meanwhile, further efforts are need-
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Figure 4. The relationship between P4713 and the JAK/STAT3 pathway. (A) Hierarchically clustered heatmaps of
mRNAs altered in oral squamous cell carcinoma (OSCC; fold change > 2, P < 0.05). (B) The IncRNA-P4713 subnet-
work in the OSCC co-expression network. (C) The top twenty GO terms of upregulated and downregulated mRNAs in
OSCC cases (P < 0.05). (D) Significantly enriched pathways of the indicated gene sets. (E) gRT-PCR and (F) western
blotting were used to measure the JAK/STAT3 pathway affected by P4713. (G) Representative fluorescent images of

the location of STAT3. Scale bar = 10 pm.

ed to fully elucidate the possible molecular
mechanisms and biological role of P4713 in
future.
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