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Background: This study aimed to investigate the expression profile of long-chain non-coding RNA
(IncRNA) in oral squamous cell carcinoma (OSCC) and to explore the biological functions of differentially
expressed IncRNA in the cancer tissues as compared with adjacent normal tissues, and the differentially
expressed IncRNAs related to OSCC were screened.

Methods: High-throughput IncRNA microarray assay was used to detect the expression of IncRNA and
mRNA in the OSCC tissues and adjacent normal tissues from five patients. The expression profiles of the
IncRNA and mRNA in the cancer tissues and adjacent normal tissues were analyzed and the differentially
expressed IncRNA and mRINAs were identified. The differendally expressed mRINA was analyzed with GO,
Pathway and disease annotation enrichment database, and the mRNAs related to the tumor and the IncRNA-
mRNA co-expression network were employed to screen the key IncRNA related to the occurrence and
development of OSCC.

Results: A total of 3,022 differentially expressed IncRNAs and 4,364 differentially expressed mRINAs were
identified in the OSCC tissues as compared with adjacent normal tissues. A further analysis revealed 130 major
differentially expressed mRINAs related to the tumor. When the correlation was >0.99 or <-0.99 and P value
was <0.05, there were 73 differentially expressed mRNA in case of mRNA /IncRNA co-expression. The
intersection of two gene symbols resulted in the nine IncRNAs closely related to the OSCC, in which five
showed up-regulation and six had down-regulation. Based on the co-expression of the IncRNAs and mRNAs
(correlation 40.99 or correlation -0.99 and P value <0.05), there were differentially expressed mRINAs with
co-expression with IncRNA.

Conclusions: The differentially expressed IncRNAs identified in this study are related to the occurrence
and development of OSCC. This may provide new therapeutic targets and biomarkers for OSCC and is also
helpful for further investigation of pathogenesis of OSCC.
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Introduction

Non-coding RNAs (ncRNAs) include long-chain non-
coding RNA (IncRNA), circRNA and microRNA (1).
LncRNAs are a group of RNA molecules with transcripts
over 200 nt in length and cannot encode proteins.
LncRNAs were originally regarded as the “noise” in
the genomic transcription and the by-products of RNA
polymerase II medicated transcription because they have
no biological functions (2). However, recent studies have
shown that IncRNAs are involved in the regulation of many
important processes such as X chromosome silencing,
genomic imprinting, chromatin modification, transcriptional
activation, transcriptional interference and intra-nuclear
transport (3-6). These regulatory effects of IncRNAs have
attracted wide attention, and great progresses have been
achieved in the relationship between IncRNAs and tumors.
However, little is known about the specific mechanism
underlying the IncRNA mediated regulation, and the roles
of IncRNAs in the invasion and metastasis of oral squamous
cell carcinoma (OSCC) are still unclear.

In the present study, high-throughput microarray was
employed to investigate the expression profile of IncRNA
in the OSCC tissues. The differentially expressed IncRNAs
and mRNA in the OSCCs as compared with adjacent
normal tissues as well as their biological functions were
analyzed. Our findings may provide experimental evidence
for exploring the mechanism underlying the occurrence and
development of OSCC and also present new biomarkers
and therapeutic targets for OSCC.

Methods
Sample collection and processing

From January 2015 to January 2018, 30 patients with
OSCC who underwent first operation in the Department of
Oral and Maxillofacial Surgery, Hangzhou First Hospital,
Zhejiang University were recruited into present study.
There were 17 males and 13 females, and the mean age
was 62.4 years old (range: 30-75 years old). This study
was approved by the Ethics Committee of Hangzhou
First Hospital, Zhejiang University (2019-015-01). All the
patients did not receive chemotherapy, radiotherapy and
immunotherapy before surgery. Informed consent was
obtained from each patient or their relatives before study.
The cryotube was numbered and sterilized. Tissues
included tumor tissues and adjacent normal tissues. The
tumor tissues were collected out of the necrosis region
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and the adjacent normal tissues were collected 3 cm away
from the tumor (about 0.5 cm x 0.5 ¢cm x 0.5 cm). These
tissues were divided into two parts: one was immediately
placed into RNAlater solution tissue preservation (v:v,
1:10). Subsequently, the tissues were transferred into a
cryotube and stored in liquid nitrogen and then at -80 °C.
The remaining tissues were fixed in formalin for further
pathological and immunohistochemical examinations. The
pathological diagnosis and histological classification were
made by two experienced pathologists in the Hangzhou
First Hospital, Zhejiang University in accordance with
the WHO diagnostic criteria. Tissues were collected from
5 patients and processed for expression profiling of
IncRNA/mRNA, and the remaining 25 pairs of samples
were processed for real-time quantitative PCR (QuantitatiVe
Real-time Polymerase Chain Reactjon, qRT-PCR).

Microarray assay of IncRNA

The differentially expressed IncRNA and mRNAs were
examined in 5 pairs of tissues with the 4x180 K IncRNA
+ mRNA Human Gene Expression Microarray V4.0
(CapitalBio Technology, Beijing, China). The IncRINA data
of this microarray are from NCIB Refseq, UCSC Known
Gene6.0, Gencode v13, RNAdb, NRED and LincRNAs,
and mRNA data were from the collaborative consensus
coding sequence (CCDS) project. Each microarray includes
4 isolated matrices and each matrix includes about 1.7x10’°
probes. It can detect the expression of both IncRNA and
mRNA. The microarray was developed by the Beijing Bo’ao
Jingdian Biotechnology Co., Ltd. The microarray was
4x180 K and each microarray includes 40,916 IncRNAs and
34,235 mRNAs.

Pre-processing of expression data

Total RNA was extracted for in vitro amplification and
fluorescence labeling with Jingxin® Biochip general labeling
kit. Total RNA, T7 Oligo(dT)Primer, T7 specific primers
[can bind to mRNA containing poly(A) and RNA without
poly(A) except for rRNA] and First Strand Enzyme Mix
were used for the reverse transcription of First strand
c¢DNA. The RNA in DNA-RNA mixture was transcribed
into Second Strand ¢cDNA with Second Strand Enzyme
Mix. Then, the Second Strand ¢cDNA as a template and
T7 Enzyme Mix were used for the synthesis of cRNA
which was subsequently purified with RNA purification
column to remove the salt and enzyme. The cRNA was
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then subjected to quantification and quality control. After
reverse transcription, the cDNA was purified, retrieved and
quantified. The products after cDNA reverse transcription
as templates, Random Primer and Klenow Fragment
enzyme were used to synthesize complementary cDNA,
which was then labeled with fluorescent dNT'P, purified
and quantified. The fluorescent DNAs were purified with
Nucleospin® Extract IT kit, and volume after elution was
30 pL. The cy3-dCTP labeled products after elution were
concentrated in the vacuum or mixed with water to a
volume of 27.5 pL. Hybridization was done at 45 °C over
night.

Microarray rinsing and scanning

After detection, the microarray was rinsed in the Slide
Washer8 rinsing machine and then dried. The microarray
was scanned with the Agilent scanner (G2565CA), and then
photographed.

Microarray analysis

Agilent Feature Extraction (v10.7) software (Santa Clara,
CA, USA) was used to analyze the hybridization map and
extract the data. The data normalization and difference
analysis were performed with Agilent GeneSpring software.
The raw data were standardized, and the high-quality
probes were screened for further analysis. The two groups
of sample data underwent a t-test analysis to obtain the
corrected P-values and Fold Change values. The criteria
for the differentially expressed genes that changed were
more than twofold, and the differences were considered to
be statistically significant at P<0.05. Cluster 3.0 software
(Michiel de Hoon, Human Genome Center, University of
Tokyo) was also used for the cluster analysis and graphical
display. The differentially expressed genes were obtained
by comparing two groups. The differentially expressed
mRNAs were then subjected to GO & Pathway and Disease
analyses.

Functional analysis of mRNA and screening of key
IncRNA

The differentially expressed mRNAs were subjected to GO
analysis, Pathway analysis and disease enrichment analysis
[GO: Gene Ontology including cellular component (CC);
molecular function: MF; biological process: BP. Pathway
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including KEGG, PID, BioCarta, Reactome, Panther and
BioCyc; Disease including OMIM, KEGG DISEASE,
FunDO, GAD, NHGRI and Disease]. Based on the items
closely related to the tumor and the co-expression network
of the IncRNAs and mRNAs, key IncRNAs related to
OSCC were screened.

Statistical analysis

Agilent GeneSpring GX v12.1 was used for the analysis of
differentially expressed IncRNA and mRNA. Comparisons
between groups were done with #-test. The criteria for
the differentially expressed genes that changed were more
than twofold, and the differences were considered to be
statistically significant at P<0.05.

Results
Quality control of total RNA

Results showed that the OD260/0D280 of RNA ranged
from 1.8 to 2.1, and the OD260/0D230 was 2.2-2.4. This
suggests the extracted RNA has a high purity. Further
agarose gel electrophoresis showed the 5S, 18S and 28S
bands of RNA were complete, and the brightness of the
28S band was twice that of the 18S band. This indicates the
integrity of the extracted RNA was good for the following
experiment.

Data normalization and principal component analysis
(PCA)
After hybridization of IncRNA, the map data were pre-

processed with feature extraction. Data normalization and
QC analysis showed the consistent trends in the genes and

showed high similarity (Figures I and 2).

Expression profiles of IncRNA and mRNA

The signals from high-throughput assay were scanned
and analyzed, and the IncRNAs and mRNAs with fold
change of >2.0 and P<0.05 were defined as differentially
expressed IncRNA and mRNA, respectively. Subsequently,
Cluster 3.0 software was used for hierarchical clustering
analysis, and the data were visualized with the treeview
software to identify the differences in the differentially
expressed IncRNA and mRNA between tumor tissues and
adjacent normal tissues. As compared with adjacent normal
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Figure 1 Boxplot. Red: tumor tissues; green: adjacent normal tissues. The duplicate samples in the same group were marked with the same

color. The overall gene expression of different samples showed the same trend after normalization.
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Figure 2 PCA 3D plot. Different experimental groups were labeled with different shapes and colors, and the duplicate samples in the same

group were labeled with the same shape and color. The samples converged in the figure, indicating these samples showed high similarity.

PCA, principal component analysis.
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Figure 3 Clustered panels of differentially expressed IncRINAs (A) and mRNAs (B). Each column represents a sample; each row represents

the degree of expression of a gene in different samples, the red refers to relatively high expression, and the green refers to the relatively

low expression; the color in the upper left bar represents the fold change of gene expression; the top sample tree represents the clustering

of similarity; the top color block represents the expected grouping of samples before the clustering analysis, and the samples with the same

color are expected to be in the same group. LncRNA, long-chain non-coding RNA.

tissues as controls, a total of 3,022 differentially expressed
IncRNAs and 4,364 differentially expressed mRINAs were
found in the tumor tissues. A total of 1,453 IncRNAs
showed up-regulated expression and 1,569 IncRNAs
exhibited down-regulated in the tumor tissues; 2,851
mRNAs showed increased expression and 1,513 mRNAs
had reduced expression. Among them, there were 853
antisense IncRNAs, 75 sense IncRNAs, 118 bidirectional
and intragenic IncRNAs, 1,463 intergenic IncRNA and 512
other IncRNAs.

Heat map and hievarchical clustering

Cluster_*RNA.txt data were loaded with the Cluster
3.0 software. The signal values of genes after data
normalization were subjected to individualized clustering
analysis. Then, the tree view software was used for
visualization adjustment and graphic output. The red in
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the heat map indicates relatively high expression, and
the blue indicates relatively low expression. According
to the differences in expression of IncRNAs and mRNAs
between groups, hierarchical clustering analysis was done
to cluster samples with similar expression level, and then
the relationship between different samples was further

analyzed (Figure 3).

Scatter plots

The scatter plot was used to intuitively analyze the
distribution variation of data from microarray assay in the
two groups. The X-axis and the Y-axis of the scatter plot
are the signal values after normalization, and the green
line indicates the fold change. The plots above and below
the green line represented the IncRNAs and mRNAs with
the fold change of expression >2.0 in the OSCC tissues as
compared with adjacent normal tissues (Figure 4).
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Figure 4 Scatter plot of mRNA (A) and IncRNA (B). The number of genes with up-regulated and down-regulated expression was described

in the upper left and lower right corners, respectively. The red line X2 is the threshold line of the up-regulated expression, the green

line X(-2) is the threshold line of the down-regulated expression, and the middle gray line is the fitted line of the overall expression. The

equations in the figure are the fitted line equations, and R represents the correlation coefficient. LncRNA, long-chain non-coding RNA.

Volcanoplot

The volcanoplot was determined with the P value and FC
value obtained by the difference analysis, aiming to show
the significant difference between two groups (Figure 5).

Bioinformatics analysis of differentially expressed mRNAs

The differentially expressed mRNAs were subjected to GO,
Pathway, and disease enrichment annotation (GO: Gene
Ontology, including cellular component, CC; molecular
function, MF; biological process, BP). The GO database
is an international standard classification system for gene
function and applicable to various species. It can define and
describe genes and proteins. In the GO analysis, genes are
classified according to the Cellular component, Molecular
Function and Biological process. Pathways include KEGG,
PID, BioCarta, Reactome, Panther and BioCyc; Diseases
contain OMIM, KEGG DISEASE, FunDO, GAD,
NHGRI and Disease.

Gene ontology analysis of differentially expressed mRNAs
The differentially expressed mRNAs were subjected to GO

enrichment analysis and the distribution of differentially
expressed mRNAs in GO was further investigated, aiming
to elucidate the function of these mRNAs. First, all the

© Translational Cancer Research. All rights reserved.

differentially mutated genes were mapped to various terms
of the GO database (http://www.geneontology.org/),
and then the number of genes in each term was calculated.
A hypergeometric test was employed to identify the
significantly enriched items of mutated genes in the GO
at the whole genome background. After multiple test
adjustment, a GO term with q value <0.05 was defined as
the GO term with significant enrichment in the mutated
genes. By using the GO database, a clustering analysis of
gene functions was done for all these differentially expressed
mRNAs in tumor tissues. Figure 6 shows the results of GO
enrichment analysis (top 30 items).

Pathway annotation and enrichment analysis of
differentially expressed mRNAs

The differentially expressed mRNAs were subjected to
pathway annotation and enrichment. The related databases
included KEGG PATHWAY, PID, BioCarta, Reactome,
BioCyc and PANTHER. The significant enrichment can
identify the most important biochemical metabolic pathways
and signal transduction pathways related to differentially
expressed genes. After multiple test for adjustment, the
pathway with P value <0.05 was defined as the pathway
with significant enrichment related to the mutated genes

(Figure 7).
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Figure 5 Volcano plot of mRNA (A) and IncRNA (B). The horizontal ordinate is the log2 (P values) and the longitudinal ordinate is the
log2 (fold change). The red refers to the up-regulated genes, the green refers to the down-regulated genes, and the black refers to genes

without significant difference in the expression. Volcanoplot can intuitively reflect the number, significance, and reliability of differentially

expressed genes. The closer to the right upper or left upper corner, the more significant the difference in the expression is between two

groups. LncRNA, long-chain non-coding RNA.

Disease annotation analysis of differentially expressed
genes

The differentially expressed mRNAs screened were
searched in the human disease database, aiming to identify
the differentially expressed mRNAs in the relevant
database. It mainly included five human disease databases,
namely OMIM, KEGG DISEASE, FunDO, GAD and
NHGRI GWAS Catalog. After multiple test adjustment,
pathway with P value <0.05 was defined as the disease with
significant enrichment in the mutated genes (Figure §).

Screening of differentially expressed IncRNAs in the OSCC
tissues

The 4,364 differentially expressed mRINAs were subjected
to GO (Gene Oncology, GO), Pathway, and disease analysis
and items closely related to tumors were employed for the
screening of differentially expressed mRNAs. Based on
Disease:Cancers, Head and neck cancers, GO:cell adhesion,
cell adhesion, Pathway: tight junction and Pathways in
cancer, and Jak-STAT signaling pathway, a total of 130

© Translational Cancer Research. All rights reserved.

major differentially expressed mRNAs were identified.
Based on the co-expression of the IncRNAs and mRNAs
(correlation 40.99 or correlation -0.99 and P value
<0.05), there were differentially expressed mRNAs with
co-expression with IncRNA. Moreover, the intersection
analysis between 130 gene symbols and 73 gene symbols
showed a total of nine miRNAs, and the number of targeted
IncRNA was 11, which served as the differentially expressed
IncRNA (Table 1). Based on the limitations of items
and the IncRNA/mRNA co-expression, 9 differentially
expressed mRNAs and 11 differentially expressed IncRNA
were identified. Of 11 IncRNA, 5 were up-regulated
[uc.472+ (FC =2.454442076), ENSG00000267458.1
(FC =2.560549258), ENSG00000257922.1 (FC
=2.889767092), ENSG00000258908.1 (FC
=4.626702884), HIX0000266 (FC =4.896329302)]
and 6 were down-regulated [HIX0011161 (FC
=2.722727955), HIX0026549 (FC =3.9141725), AK055408
(FC =4.345569414), ENSG00000258444.1 (FC
=9.951425458), ENSG00000214970.3 (FC =47.14573143),
ENSG00000257514.1 (FC =55.11227667)].
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Figure 6 Functional distribution of differentially expressed mRNAs in GO analysis: immune system processes, immune responses,

regulation of immune system processes, regulation of immune responses, contractile fibers, positive regulation of immune system

processes, response to cytokines, defense responses, contractile fiber part, myofibrils, innate immune response, sarcomere, cell response

to cytokine stimulation, cytokine-mediated signaling pathway, cell adhesion, biological adhesion, positive regulation of immune response,
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extracellular region, single-organism cellular processes, regulation of response to stimulus, actin binding, activation of immune response,

regulation of multicellular organismal process, and positive regulation of response to stimulus.
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Discussion

OSCC is the most common malignant tumor of the
mucosa epithelium in the oral and maxillofacial region
and accounts for more than 80% of oral cancers. OSCC
is common in the elderly and has been one of the top ten
cancers worldwide. It is the third most common cancer
in the developing countries and the sixth common cancer
worldwide. Moreover, the incidence of OSCC is increasing
over year, and about 500,000 new OSCC cases are

© Translational Cancer Research. All rights reserved.

diagnosed in each year (7,8). Although great effort has been
paid by the governments, medical institutions, universities,
pharmaceutical companies and charitable foundations to
the investigations about the pathogenesis, diagnosis and
treatment of OSCC and great progress has been achieved
in the chemotherapy, biotherapy, and gene therapy of
OSCC, the long-term efficacy of these treatments is still
unsatisfactory (9-11).

OSCC has become a serious threat to human health
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Statistics of KEGG_PATHWAY enrichment
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Figure 7 KEGG-Pathway enrichment analysis of differentially expressed mRNAs (top 30 terms). As shown in the figure, the biological

processes with most significant enrichment include phagosome, tight junction, apoptosis, cancer pathway, cardiac muscle contraction,

cytokine-cytokine receptor interaction of, Jak-STAT signaling pathway, HTLV-1 infection, antigen processing and presentation,

adipocytokine pathway, gastric acid secretion, apoptosis-multiple species, non-small cell lung cancer, primary immunodeficiency, cell

adhesion molecules, thyroid hormone signaling pathway and P13K-Akt signaling pathway.

and life. In the past two decades, although great progress
has been achieved in the detection techniques, surgical
treatment, radiotherapy, chemotherapy, biotherapy and gene
therapy of OSCC, OSCC is often diagnosed at advanced
stage in a majority of patients, and radical surgery is still
the main treatment for OSCC. Moreover, the long term
efficacy of surgery is still unsatisfactory, the prognosis is still
poor and the 5-year survival is at a low level in patients with
recurrence and/or metastasis. The survival rate is no higher
than 50% in patients with unilateral lymph node metastasis
and no higher than 25% in patients with bilateral lymph
node metastasis, and the overall survival rate is lower than
50% (12-14).

© Translational Cancer Research. All rights reserved.

Thus, to improve the therapeutic efficacy, reduce the
postoperative recurrence and metastasis, and effectively
prolong the survival time of patients have become important
issues in the management of OSCC (15-18) Favorable
efficacy has been achieved in the targeted therapy of several
malignancies such as breast cancer and lung cancer (19-23).
For some patients with advanced OSCC who have poor
responses to available therapies, targeted therapy may
become a very important auxiliary treatment. In fact, the
targeted therapy of OSCC has attracted much attention.
Unfortunately, a variety of studies have been conducted
to investigate the mechanism underlying the occurrence,
development, invasion and metastasis of OSCC, the
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T-B + Severe combined immunodeficiencies | KEGG DISEASE
Rheumatoid arthritis | NHGRI GWAS catalog

Type | diabetes mellitus | KEGG DISEASE

Allergic rhinitis | KEGG DISEASE

Ulcerative colitis | NHGRI GWAS catalog
Ehlers-Danlos syndrome (EDS) | KEGG DISEASE

IgA nephropathy | NHGRI GWAS catalog

Distal muscular dystrophies | KEGG DISEASE
Epidermolysis bullosa, junctional | KEGG DISEASE
Crohn’s disease | NHGRI GWAS catalog

Diabetes | KEGG DISEASE

Multiple sclerosis | NHGRI GWAS catalog

Nemaline myopathy | KEGG DISEASE

Alcohol consumption | NHGRI GWAS catalog
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Figure 8 Disease enrichment analysis of differentially expressed mRNA (top 30 terms). As shown in the figure, the diseases with the most

enrichment of mRNAs included immune system diseases, primary immunodeficiency, muscular diseases, allergies and autoimmune diseases,

skin and soft tissue diseases, skin diseases, musculoskeletal diseases, celiac diseases, cardiac diseases, inflammatory bowel disease, dilated

cardiomyopathy, Graves’ disease, cardiovascular diseases, systemic sclerosis, systemic lupus erythematosus, vitiligo and rheumatoid arthritis.

effective targets for the targeted therapy for OSCC are still
unclear (24,25).

Previous studies have shown that abnormal gene
expression and regulation may be important cause and basis
of the occurrence and development of malignant tumors
(26,27). With the deepening of genomic researches, many
new important molecules and mechanisms are identified.
Especially, recent studies have shown that the IncRNAs may
play important roles in the occurrence and development of
OSCC and may become potential targets in the targeted
therapy of OSCC.

Studies have shown that the genes encoding proteins
account for less than 3% of the human genome, and more
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than 80% of the genome are the RNA transcripts that do
not encode proteins. Such transcripts are also known as
ncRNAs. According to the size, ncRNAs can be divided into
IncRNA and short-chain ncRNAs. LncRNAs refer to RNAs
with more than 200 nucleotides and unable to encode
proteins. Studies have revealed that IncRNAs play crucial
roles in the regulation of gene expression at the epigenetic,
transcriptional and post-transcriptional levels (28).

Recent studies have shown that IncRNAs are involved in
many important regulatory processes such as X-chromosome
silencing, genomic imprinting, chromatin modification,
transcriptional activation, transcriptional interference, and
intranuclear transport. They can act as baits, activators,
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Table 1 11 differentially expressed IncRINA
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IncRNA P FC (abs) Regulation Alias
uc.472+ 0.014124248 2.454442076 Up UCRs_462_202
ENSG00000267458.1 0.007448052 2.560549258 Up ENST00000589120.1
ENSG00000257922.1 0.000171036 2.889767092 Up ENST00000549285.1
ENSG00000258908.1 0.013095483 4.626702884 Up ENST00000554678.1
HIX0000266 0.003438903 4.896329302 Up H-InvDB_2878 218
HIX0011161 0.002920305 2.722727955 Down H-InvDB_506_629
HIX0026549 0.006478557 3.9141725 Down H-InvDB_1815_323
AK055408 0.001038765 4.345569414 Down uc001unn.1
ENSG00000258444.1 0.001503996 9.951425458 Down ENST00000557368.1
ENSG00000214970.3 0.001174612 47.14573143 Down ENST00000581304.1
ENSG00000257514.1 0.001524591 55.11227667 Down ENST00000547027.1

LncRNA, long-chain non-coding RNA.

guides or scaffolds among interacting proteins (29). In
addition to these transcriptional and epigenetic regulations,
IncRNAs have also been found to play an important role
in the post-transcriptional regulation, such as mRNA
splicing, mRNA editing, and storage of small ncRNAs. In
addition, IncRNAs can interact with a variety of biological
macromolecules, such as: chromosomes, mRNA, hacRINA
and proteins to exert biological effects. For example,
IncRNA-BCI, IncRNA-P21 and IncRNA-UCHI can bind to
receptor proteins to reduce the stability of proteins, which
inhibits their activity (30-32). IncRNA-HOTAIR is able
to bind AR to stabilize AR protein, thereby increasing its
activity (33). Further studies have confirmed that IncRNAs
play important roles in the occurrence and development
of tumors, and the abnormal expression of genes regulated
by IncRNAs may cause serious pathological changes,
which is one of the important causes of diseases (34).
There is evidence showing that IncRNA can affect the
proliferation of tumor cells and these cells may escape from
the cytokine induced inhibition, which results in infinite
cell proliferation, ultimately inducing angiogenesis and
avoidance of cell death, In addition, abnormal expression of
IncRNAs is closely related to the tumorigenesis, diagnosis,
metastasis and prognosis, which provide new directions
for researches about targeted therapy of cancers. However,
the specific mechanisms underlying the regulation of
IncRNAs are largely unclear, and more studies are needed.
In particular, few studies have been conducted to investigate
the mechanism underlying the regulatory role of IncRNAs

© Translational Cancer Research. All rights reserved.

in the OSCC.

In the present study, differentially expressed IncRNAs and
mRNAs in OSCC tissues and adjacent normal tissues were
screened by IncRNA/mRNA high-throughput microarray
technique. A total of 3,022 differentially expressed IncRNAs
and 4,364 differentially expressed mRNAs were found in
the OSCC tissues as compared with adjacent normal tissues
as controls. Then, KOBAS software was used to perform
bioinformatics analysis on GO, Pathway, and disease (human
species only) annotations. Disease: Cancers, Head and neck
cancers; GO: cell adhesion, cell proliferation, regulation of
cell proliferation, regulation of cell adhesion; Pathway: tight
junction; Pathways in cancer, Jak-STAT signaling pathway
as well as terms related to the occurrence and development
of tumors were employed to limit the range of differentially
expressed mRINA in the OSCC tissues. It is well known that
IncRNAs can interact with adjacent genes to regulate their
expression, or indirectly affect the expression of distant
genes through the miRNAs. Based on the IncRNA-mRNA
co-expression (correlation >0.99 or correlation <-0.99, and
P value <0.05), the cis-prediction involved the IncRNA-
mRNA pair located within 10 kB in the genome, and the
trans-prediction involved the sequence similarity IncRINA-
mRNA pairs after comparing the IncRNA and mRNA
sequences (3'UTR) using the BLAST tool. Then, the
IncRNA/mRNA co-expression network was constructed.

Cancer, head and neck cancer, cell adhesion, cell
proliferation, regulation of cell proliferation, regulation of
cell adhesion, tight junctions, cancer pathways and JAK-
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STAT signaling pathways are prerequisites for screening
critical IncRNAs in the present study. That is, the biological
functions of these identified IncRNAs should be related
to the above items. Therefore, we speculate that the
information in this study may provide important reference
for further investigations on the pathogenesis of OSCC,
and contribute to the identification of therapeutic targets
and biomarkers of OCSS.
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