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Abstract

Recent advances in microarray and high throughput sequence analyses show that 87.3% of the human genome
is actively transcribed, despite only 3% coding for proteins. This surprising fact suggests that non-coding RNA
dominates the transcriptome. High-resolution microarray and massively parallel sequencing data showed that
IncRNAs are nonprotein-coding transcripts. LncRNAs are polyadenylated ncRNAs longer than 200 nucleotides.
Many IncRNAs are aberrantly expressed in many cancers, making them essential to tumour biology. They play a
significant role in the development, spread, and treatment of cancer at multiple stages of the disease's
pathogenesis. Even though IncRNAs' functions are poorly understood, there is increasing evidence that they play
critical roles in living organisms. To the contrary, it is now widely accepted that their dysregulation plays a role in
the initiation and progression of a wide range of human cancers., especially in oral squamous cell carcinoma
(OSCC). Consequently, it has the potential to be used as a molecular biomarker in the diagnosis and prognosis of
certain forms of cancer. Long non-coding RNAs (IncRNAs) have recently been identified and characterized,
revealing their regulatory significance OSCC. We comprehensively reviewed the role of IncRNAs in OSCC biology,
highlighting their potential as biomarkers and diagnostic/therapeutic targets.
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1. Introduction

The most common type of malignant tumour
found in the mouth is called oral squamous
cell carcinoma (OSCC). In fact, more than
half a million people around the world are
diagnosed with it every year. [1] About 65%
of all cancers of the oral cavity occur as a
result of tobacco and alcohol use, making
these two substances the most important
etiologic factors in the development of all
head and neck cancers. [2] Recent
developments in cancer research have led to
the discovery of new information regarding
the cellular and molecular processes
involved in the development of cancer. This
has also led to the discovery of useful
biological markers and efficient therapeutic
approaches. In addition to this, the majority
of patients with OSCC are diagnosed with

the disease when it is already in an advanced
stage, long-term survival rates remain low,
and no early screening strategy has been
shown to be effective. The 5-year survival
rate for patients with OSCC remains below
50% despite significant advances in
diagnosis and combined treatments in recent
years. [3-5] For this reason, it is absolutely
necessary to discover novel biomarkers and
therapeutic targets in order to enhance the
outlook for patients with OSCC.

Presently, a great deal of attention is being
paid to long noncoding RNAs (IncRNAS),
with much of this attention focusing on their
potential roles in cancer. Long non-coding
RNAs (IncRNAs) are a subset of RNAs that
are 200 nucleotides or longer but are not
translated into proteins. When first
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discovered, INncCRNAs were dismissed as
"transcriptional garbage" because RNA
polymerase Il creates them in such large
quantities. It was thought that they had no
influence over their biological impulses. [6].
Recent studies have shown that long
noncoding RNAs that are dysregulated play
important roles in the cellular processes that
occur during the development and
progression of cancer. These processes
include cell proliferation, differentiation,
and invasion. These long noncoding RNAs
also play important roles in the development
of tumours and the progression of cancers
such as ovarian [7], colorectal,
gastrointestinal [8], and lung [9]. It is
becoming more and more widely accepted
that IncRNAs should be given higher
priority as therapeutic targets [10,11]. It has
been demonstrated in a number of studies
that aberrant IncRNAs play a role in the
biological behaviours, clinical diagnosis,
prognosis, and treatment options associated
with OSCC. Our ultimate goal is to find
better ways to diagnose and treat OSCC, and
there is promising evidence that INCRNAs
can play a role in both of these processes.
Therefore, this review offers a condensed
summary of the functions of IncRNA and
the molecular mechanisms by which they
contribute to OSCC.

2. Mechanisms of IncRNAs in cancer

Numerous studies in various types of cancer
have implicated LncRNAs as regulators of
cellular processes. In addition to epigenetic
and transcriptional effects, they also exert
post-transcriptional modifications. Many
IncRNAs are nuclear, where their expression
is typically much lower than that of coding
mRNAs. The cellular localization of
IncRNAs is critical to their functions. Long
noncoding RNAs (IncRNAs) found in the
nucleus serve as scaffolds for chromatin-

modifying complexes, which in turn trigger
chromatin  reprogram, imprinting, and
histone modification. They can interact with
target genes and promoters to increase
transcription of enhancers and affect
epigenetic events through transcription-
dependent  mechanisms  like  DNA
methylation. Post-transcriptional regulation,
protein activity, mRNA splicing, and
degradation are all influenced by IncRNAs
in addition to gene expression. Their
versatility makes them useful as complex
scaffolds, exosomal signalling molecules,
and vectors for genetic variation. [12-15]
The mechanisms by which IncRNAs
perform their functions are illustrated in
Figure 1. Researchers Li et al. [16]
discovered that IncRNA ROR would
increase  tumour chemoresistance by
inhibiting the P53 signalling pathway.
LOC401317 influences the cell cycle by
upregulating p21 and downregulating cyclin
D1 and cyclin E1 expression and by
promoting apoptosis by inducing poly ADP-
ribose polymerase (PARP) and caspase-3
cleavage. [17]
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Fig 1. Mechanism of IncRNA

MiRNA sponging has been reported as an
important pathway for IncRNA functional
mechanisms. Studies have shown that the
LncRNA NEAT1 promotes tumour growth
by modulating either the miR-107/CDK®6 or
miR-365/RGS20 pathways. [18,19] One
study found that MEG3 induced miR-26a
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and miR-21, two microRNAs thought to
play a role in tumour suppression. [20] As a
molecular scaffold, HOTAIR promotes
cancer metastasis by reprogramming
chromatin states and focusing on the histone
modification  complexes PRC2 and
LSD1.Together with EZH2 and H3K27me3,
it binds to the E-cadherin promoter and
inhibits the gene's activity.[21]

3. Biologic functions of IncRNAs in
OscCC

OSCC is a complex multi-step process
influenced by a number of factors, including
genetics, epigenetics, and the environment.
The dysregulation of IncRNAs has emerged
as a crucial regulatory factor in the
emergence of cancer as our understanding of
their structure and function has progressed.
[22] High-throughput sequencing
technologies have led to an exponential
increase in the number of IncRNAs with
aberrant expression in a wide range of
cancers over the past few decades. [23]
Functional studies demonstrated the
importance of INCRNAs in regulating nearly
every aspect of normal cell function,
including oncogenesis, tumour suppression,
and chemoresistance. (Figure 2). Cell
proliferation, apoptosis, invasion,
metastasis, [24] EMT, and drug resistance
[25] are all influenced by aberrant IncCRNAs.
Lymph node metastases, distant metastases,
and postoperative recurrence are all
influenced by IncRNAs. [26] Many
upregulated IncRNAs have been shown to
act as oncogenes and promote biologically
malignant behaviours in OSCC, and this is
consistent  with previous  studies.
Proliferation, migration, metastasis, and
angiogenesis are all examples of such
behaviours. To the contrary, IncRNAs
halted both apoptosis and the cell cycle.
Suppressing LEF1-AS1 led to a GO/G1 cell

cycle arrest and a reduction in cell
proliferation and growth in vitro via Hippo
signalling. [27] Through control of the small
proline-rich protein (SPRR), MALAT-1
promotes distant metastasis. Both tumour
growth and metastasis can be suppressed or
boosted depending on whether or not a
LncRNA is acting as an oncogene or a
suppressor. [28]
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Fig 2. Function of IncRNA in OSCC

Cancer-suppressing IncRNA NKILA is
inversely associated with metastasis and
survival in breast cancer. [29] Lower
NKILA expression was also confirmed by
Huang et al. in tongue squamous cell
carcinoma (TSCC). When NKILA is
overexpressed, the NF-B/Twist signalling
pathway is activated, which inhibits EMT
and cell migration in Tscca and CAL27
cells. [30] In OSCC, the tumour suppressor
gene maternally expressed gene 3 (MEG3)
is well-established. Overexpression of
MEG3 inhibits SCC15 proliferation and
migration while increasing apoptosis in
CAL27. In terms of mechanisms, MEG3 has
the potential to inhibit the WNT/-catenin
signalling pathway and to modulate the
JAK-STAT signalling pathway by acting as
miRNAs sponge. [31,32] Adjuvant radiation
or chemotherapy in combination with
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radiation is used to treat OSCC patients,
depending on the stage of the disease [3].
One drug derived from platinum used to
treat OSCC is cisplatin (CDDP). Tumor
relapse and a poor prognosis result from
resistance to cisplatin. [33] There is
evidence that long noncoding RNAS

(IncRNAs) control
OSCC. [34] UCAL was shown by Fang et al.
to increase OSCC cell proliferation and
induce cisplatin resistance by regulating the
expression of SF1, a target gene of miR-184.

[35].

Table 1 Dysregulated IncRNA in 0SCC

chemoresistance

in

LncRNA Location | Cytology Expression Associated Function in References
Targets/Pathway | Tumorigenesis
MALAT1 11g13.1 Tca8113, SCC-25, Upregulated SPRR, miR- Biomarker [36]
CAL-27 and HN5 cells 125b/STAT3
+ NF-_B
CCAT1 8024.21 OSCC tissues/HIOECs Upregulated miR-181a/Wnt/_- Biomarker [37]
catenin
DDR2/ERK/AKT,
miR155-5p, let7b-
5p
MEG3 14932.3 OSCC tissues/SCC-15 downregulated | Wnt/_-catenin Biomarker, [38]
and CAL-27 cells signaling Tumor
miR-548d- suppressor
3p/JAK-STAT
UCA1 19p13.12 | SCC-15 and CAL- Upregulated P27, Wnt/_- Biomarker, [39]
27/Tca8113, TSCCA, catenin, Oncogene
CAL-27 and SCC-9 miR-184/miR-
cells 184/SF1
AC132217.4 | - UM-SCC6H and SCC- Upregulated IGF2 Biomarker [40]
090 cells
HNF1A- 12924.31 | OSCC tissues and cell Upregulated Oncogene [41]
AS1 lines
HAS2-AS1 | 8g24.13 SCC-9 and CAL-27 Upregulated HF-1_, NF-_B Biomarker [42]
cells signaling
HOTAIR, 12913.13 | TSCCA, Tca8223, KB Upregulated EZH2/H3K27me3 | Biomarker, [21]
and CAL-27 cells, Oncogene
Linc-RoR 18921.31 | OSCC tissues Upregulated miR-145-5p, Biomarker [43}
c-Myc, Klf4, Oct4,
Sox2
LINC00668 | 18p11.31 | SCC-4, SCC-9,SCC-1, | Upregulated miR-297/VEGFA Oncogene [44]
SCC- SNU-1041, sCC-
15 cells 25, TU-183,
HSU-3, FADU, OEC-
M1,
NEAT1 11g13.1 HN-4, Tca-8113, UM- Upregulated miR-365, RGS20 Biomarker [45]
SCC-1, CAL-27, SCC-
25 and SCCKN cells
DLEU1 13g14.2- | SAS, Ca9-22, HSC-3, Upregulated miR-149-5p/CDK6 | Biomarker, [46]
KON, MOT, HSC-4, HA-CD44
0OSC-19 and MON2 signaling
cells,
CASC2 10926.11 | SCC-090 and SCC-25 downregulated | miR-21 Tumor [47}
cells suppressor
CASC9 - CASC9 Upregulated Upregulated AKT/mTOR miR- | Oncogene [48]
Oncogene AKT/mTOR 423-5p/SOX12
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When it comes to effective treatment for
OSCC, chemoresistance isn't the only hurdle
that needs to be cleared. Radio sensitivity is
another major barrier. More and more
research has shown that IncRNAs are
critically involved in radiotherapy as well.
Dysregulated IncRNAs in OSCC their
functions are elaborate in Table 1. [36-48].
4. IncRNAs in OSCC

Lips, floor of mouth, tongue, buccal mucosa,
lower and upper gingiva, hard palate,
retromolar trigone, and retromolar ridges are
all potential sites for oral cancer. [49]
Studies have shown that IncRNAs have
multiple functions in OSCC oncogenesis
and progression, including transcriptional
regulation, posttranscriptional modulation,
and epigenetic modifications. [50] Possible
biomarkers or therapeutic targets for the
diagnosis, prognosis, and treatment of oral
squamous cell carcinoma (OSCC) include
LncRNAs involved in migration, epithelial-
mesenchymal transition (EMT), metastasis,
progression, and invasion. [51] Several oral
cancers associated IncRNAs have been
identified with the advent of whole
transcriptome analyses, which incorporate
serial analyses of gene expression, RNA
sequencing, and microarray data. A total of
2,294 DE IncRNAs were screened in OSCC
(n=72) and adjacent normal tissues by Qiu et
al. [52] in 2019. Poor progression-free and
overall survival was associated with low
expression of four INcRNA nodes. Insight
into the role of IncRNAs in OSCC was
provided by this study. The OSCC has
protein, RNA, and DNA interactions. [50]
Hyaluronan synthase 2 antisense 1
(HAS2AS1) is overexpressed in response to
hypoxia via the transcription factors
hypoxia-inducible factor 1 (HIF1) and
nuclear factor-kappa B (NFB). Through its

role in stabilising the HAS2 gene,
HAS2AS1 promotes EMT and invasiveness
in OSCC. The expression of the GDF15
protein was suppressed by LINCO01133,
which in turn reduced OSCC cell migration
and invasion. [53] The adjacent promoter of
the gene FOXC1, which was identified by
Kong et al. [54] to be a long noncoding
RNA, was found to stimulate OSCC
proliferation and migration. So much study
has uncovered transcriptional regulatory
mechanisms for INcRNAs in OSCC. One of
the main functions of IncRNAs is
posttranscriptional regulation, which can
take the form of pre-mRNA alternative
splicing, accelerated MRNA decay, mMRNA
protection, or translational activation or
repression. [55] By sponging miR125b,
Chang and Hu [56] demonstrated that
MALAT1 can function as a ceRNA to
regulate STAT3 expression in OSCC. By
using a nude mouse xenograft model, we
show that MALAT1 promotes OSCC cell
viability and growth and confirm the
MALAT1/miR125b/STAT3 axis in vivo.
Urothelial cancer associated 1 (UCAL), a
IncRNA increase splicing factor 1 mRNA
expression, promote proliferation, and
inhibit apoptosis in OSCC cells by
downregulating miR184 expression.
Therefore, ceRNA is a potentially useful
posttranscriptional regulator of OSCC.
There is evidence that IncRNAs play a role
in OSCC by influencing chromatin
structure, DNA methylation, and imprinting.
[57] By interacting with enhancer of zeste
homolog 2, a component of the polycomb
repressive complex 2 (PRC2), and
H3K27me3 at the Ecadherin promoter, the
LncRNA HOX transcript antisense RNA
(HOTAIR) repressed Ecadherin expression.
By interacting with PRC2, lysine-specific
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histone demethylasel, and RE1 elements,
HOTAIR silenced transcription factors,
which in turn resulted in chromatin
remodelling and  transinhibited the
homeobox D cluster gene and promoted
tumour  occurrence, invasion, and
metastasis. [ 21] The epigenetic changes that
drive the progression of OSCC should be
accompanied by the discovery of additional
InNcRNASs as research continues. [58]

5.  LncRNAs as a Novel Diagnostic and
Prognostic Tools in OSCC
Research shows that the dysregulated
InNcRNA can be detected in body fluids from
primary tumours. [59] The diagnostic
potential of circulating IncRNAs in OSCC
was confirmed in a study, which found
altered expression profiles of IncRNAs in
the plasma of OSCC patients. Receivers
operating characteristic (ROC) curves
demonstrated significant value in detecting
plasma CASC2 for OSCC diagnosis (AUC
= 0.8445). [47] The plasma level of CASC2
decreased in OSCC patients with local
recurrence while it increased in those
without recurrence. Additionally, OSCC
patients can be distinguished from oral ulcer
patients by a second IncRNA, CASC15,
which was found to be upregulated in the
plasma of OSCC patients. [60] Serum
InNcRNA IncAC007271.3, discovered by
Shao et al., has a higher expression level in
patients with OSCC than the traditional
tumour marker squamous cell carcinoma
antigen (SCCA). [61] Tang et al. found that
the INcRNAs HOTAIR and MALAT1 can
be found in human saliva. OSCC patients
with metastasis had higher levels of
HOTAIR in their saliva than those without.
[62] Saliva IncRNA detection has the
potential to be an easy and noninvvasive
method of detecting OSCC. It has been
suggested that LncRNAs can be used as

biomarkers that can predict whether or not
OSCC will spread to the lymph nodes or
return to the local level. A higher TNM
stage, more metastatic cervical lymph
nodes, and postoperative recurrence are all
associated with increased expression of
LINCO00152 [63]. High expression of H19,
CCAT2, and TUGL in OSCC has also been
linked to TNM stage and pathological grade
[64, 65, 66]. High levels of LINC-RoOR
expression in  tumours  with an
undifferentiated pathology are predictive of
a positive therapeutic outcome in ocular
squamous cell carcinoma (OSCC).[44]
Previous research has established that
INcRNAs are linked to OSCC patients'
survival time and are therefore considered
prognostic biomarkers, adding to the
InNcRNASs' diagnostic utility. MALATL is
highly expressed in tissues from OSCCs. In
a study using Kaplan-Meier analysis, Zhou
et al. discovered that patients whose
MALAT1 expression was lower had a
higher 5-year survival rate. [36] Using a
multivariate proportional hazards (COX)
regression analysis, Yao et al. found that
high levels of BANCR expression in OSCC
tissues were independently associated with
poor overall survival (OS) and disease-free
survival (DFS), suggesting that BANCR
was an independent prognostic factor in
OSCC patients.[67] Using Kaplan-analysis
and COX regression analysis, Yang et al.
found that patients with OSCC who
expressed low levels of CASC9 lived longer
overall survival on average than those who
expressed high levels of CASC9.[48]
Furthermore, the unregulated expression of
LINC01234 [68, 69], colon cancer-
associated transcript 2 (CCAT2), FOXD2-
AS1[70],and FTH1P3[71] in OSCC tissues
was also linked to a poor prognosis and a
shorter OS. Despite its invasive nature,
tissue biopsy remains the gold standard for
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diagnosing cancer. Because of their long
half-lives, low background noise, and non-
invasive nature in blood and other bodily
fluids, IncRNAs have great potential as
biomarkers for the diagnosis and prognosis
of cancer. [59] Cancer diagnostic InCRNAs
are more readily detectable and reproducible
due to their disease and cell-type-specificity.
In many contexts, long noncoding RNAs
(LncRNAS) are used as a reliable biomarker.

6. LncRNAs as Therapeutic Targets

As a result of their tissue/cell-specific
expression and multifaceted carcinogenic
roles, INcCRNAs hold great potential as drug
targets and clinical applications in cancer
treatment. IncRNA-targeted therapies may
be antitumor. Antisense oligonucleotides
(ASOs), small interfering RNAs (siRNAS),
short hairpin RNAs (shRNAS), aptamers,
and CRISPRCas9 are all effective tools for
inhibiting OSCC growth, migration, and
invasion in vitro and in vivo by targeting
specific InNcCRNAs. [72] LncRNAs have been
studied using conventional methods, such as
small interfering RNAs (siRNAs) and
shRNAs (small hairpin RNASs), for Tumor
growth in a mouse model of Tscca is
suppressed by MALAT1-targeting
SIRNA.[36] In addition, Wang et al.
demonstrated that tail vein injection of Inc-
p23154-targeting ShRNA inhibited tumour
metastasis in OSCC mouse model.[73]
Interestingly, a novel potential approach for
the reversal of cisplatin resistance in OSCC
is ShRNA-mediated knockdown of IncRNA
KCNQ1OT1. This results in increased
cisplatin sensitivity and decreased tumour
burden in OSCC xenografts.[74] On the
other hand, siRNA technology can cause
unwanted side effects [75]. It is IncRNAs
that are most effectively targeted by ASO
methods. When the expression of FOXD2-
AS1 is silenced using ASOs, tumour growth

in mice suffering from OSCC is reduced.
[70] Generally low abundance of InNcCRNAs
in vivo also suggests that off-target effects
are possible when targeting IncRNAs with
ASO therapeutics. [78] In spite of these
setbacks, ASOs have been used to target
protein-coding genes. For this reason, the
ASO method of targeting INCRNAS in cancer
treatment may be promising. As a result of
CRISPR-Cas9, IncRNA research has been
revolutionised, and novel therapeutic
targeting in cancer research has become
possible. [76] CRISPR/Cas9-mediated
deletion of IncRNA XIST attenuated tumour
development in patients with tongue cancer,
as previously reported by Zhang et al. [77].
Chang et al. discovered that CRISPR/Cas9
targeting MIR31HG  decreased the
oncogenicity of OSCC, indicating its
therapeutic efficacy. [78] Due to its stability
and low off-target effect, CRISPR/Cas9
could pave the way for gene-level cancer
therapy. CRISPR/Cas9-based personalised
and targeted therapy is likely the future of
cancer treatment. Although anti-PD-1/PD-
L1 therapy for recurrent and/or metastatic
OSCC was recently approved, many
patients are resistant. [79]. Anti-PD-1/PD-
L1 resistance may be alleviated in OSCC
patients if these IncRNAs are targeted.
LncRNA acts as an upstream regulator by
focusing on the PD-1/PD-L1 axis, which in
turn  stimulates  anti-tumor  activity.
According to Ma and colleagues, IFN-
induced IncMX1-215 inhibited OSCC
proliferation and metastasis. To prevent
immune escape, LncMX1-215 inhibited PD-
L1. According to the findings, PD-1/PD-L1
targeting immune therapies that utilise
INcRNAs can improve patient outcomes.
Comprehensive research is required to back
up the strategy. [80]
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7. Application of IncRNA in OSCC as
biomarker
It has been hypothesised that particular
IncRNAs play a role in carcinogenesis. The
vast majority were able to be detected in the
plasma and urine of cancer patients. The
degree to which IncRNAs are expressed is
correlated with cancer malignancy. These
features combined to make IncRNAs an
attractive therapeutic target and a non-
invasive biomarker for cancer. [81]
LncRNAs are distinct from protein-coding
genes in a variety of respects. First,
InNcRNAs are more common than protein-
coding genes, so changes in their expression
levels may serve as biomarkers for a variety
of cancers. Secondly, the expression of
InNcRNAs is highly tissue-specific, which is
important for the creation of diagnostic
biomarkers and personalised therapy. [82,
83]. Moreover, IncRNAs can be used to
develop novel strategies for specific cancer
diagnosis and targeting due to their
participation in diverse cellular signalling
pathways and tissue-specific expression.
The expression of the INcRNA C50rf66-AS1
in OSCC was significantly lower than that in
the adjacent normal tissues. It has been
hypothesised that the long noncoding RNA
(IncRNA) EGFR-ASL1 is a biomarker for
oral squamous cell carcinoma due to its
upregulation in this cancer.[84]
Consequently, IncRNAs appeared to be
promising diagnostic and prognostic
markers for a variety of cancers, but their

clinical applications posed numerous
challenges and  required  extensive
validations.  Circulating and salivary

IncRNAs may serve as biomarkers for oral
cancer. Results from a study of 41 patients
with head and neck cancer who were treated
with radical chemo radiotherapy found that
plasma levels of HOTAIR and two other
IncRNAs (lincRNA-p21 and GAS5) were

linked to the effectiveness of the
therapy.[85] Higher GAS5 expression was
observed in patients with progressive
disease compared to those who showed good
clinical responses, as reported by
Maarabouni et al. [86] Saliva and blood
samples may provide novel information for
identifying OSCC. Using cutting-edge
methods, researchers have proven that
multiple IncRNAs promote tumour growth.
The large size of LncRNAs suggests that
they may be able to fold into secondary and
tertiary structures and scaffolds, which may
play a role in the initiation and progression
of cancer. In response to DNA damage,
mMRNA expression of HOTAIR was
upregulated in Tca8113 cells, leading to an
increase in cell proliferation. Expression of
HOTAIR mRNA inhibits cell proliferation
in Tca8113 during the G2/M or M phases
[87]. Based on these results, HOTAIR may
be a therapeutic target for treating OSCC.
There was an upregulation of the
angiogenesis factor VEGF-A and the matrix
metalloproteinases (MMPS) in patients with
OSCC. [54, 88] Upregulation of NEATL1 in
OSCC tissues and cells correlate with a
more advanced TNM stage and poorer
prognosis for the patient. Due to high
NEAT1 levels, miR-365 was suppressed (a
tumour suppressor or oncogene). Inhibiting
cell proliferation and infiltration by
lowering NEAT1 levels which suggests that
NEAT1/miR-365 levels could be used to
treat OSCC.

[18] High levels of H19 expression in
OSCC tissues were associated with
advanced tumour stage, lymph node
invasion, and poorer overall survival.
Reduced H19 expression can inhibit the
development and spread of OSCC cells. [67]
Low and high LINC00152 expression
groups had an overall survival of 35 and 28
months, respectively, while the recurrence
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free survival was 29 and 26.5 months, as
reported by Yu et al. [65]. According to the
findings, LINC00152 has the potential to
serve as an oncogene in OSCC and as a
biomarker for diagnosis, prognosis and
treatment. In a case-control study, abnormal
levels of AC007271.3 were associated with
OSCC clinical stage. Perhaps AC007271.3
can be used as a diagnostic biomarker for
OSCC. [89]

8. Research in the Area of LncRNAs in

OSscCC

The study of IncRNA in OSCC is still in its
early stages. The expression and functional
mechanisms of IncCRNAs in oral cancer have
been the subject of some promising studies,
but there is still a dearth of evidence
supporting their role. Though research in
this area is just beginning, the molecules
being studied are strong candidates in the
development of oral cancer. This is
especially crucial as their lack of a reliable
marker to distinguish between oral
leukoplakia lesions caused by non-
progressive and oral leukoplakia lesions
caused by cancer. Saliva may be helpful for
the early diagnosis of OSCC, salivary gland
tumours, or metastatic diseases because
INcRNAs are present in body fluids and have
a site-specific expression profile. [90] In
addition, salivary InCRNA expression can be
used as a biomarker for cancer recurrence.
Collecting saliva does not necessitate any
invasive procedures, which is just one of its
many advantages. Different therapeutic
strategies can be employed to target
INcRNAs in an effort to restore their
homeostatic levels. [90] Delivery of small
interfering RNAs (SiRNAs) that are
complementary to their target INCRNA is the
most investigated method to inhibit
upregulated oncogenic IncRNAs. [61] Short
hairpin  RNAs, microRNAs, and small
molecule inhibitors that interfere with

IncRNA function by blocking the binding
site of interaction, changing the secondary
structure, or preventing IncRNA-protein
interactions are other options. Short hairpin
RNAs, microRNAs, and small molecule
inhibitors that interfere with IncRNA
function by blocking the binding site of
interaction, changing the secondary
structure, or preventing IncRNA-protein
interactions are other options. [62] A tumor's
growth and spread are controlled by
InNcRNAs contained in exosome inclusions
and serve as Non-invasive cancer
biomarkers. Lung cancer exosomes were
found to have elevated levels of MALAT-1,
according to research by Zhang et al.
MALAT-1, which is found in exosomes,
promote the spread and development of
tumours. The exosomal protein MALAT-1
has diagnostic and prognostic value in non-
small cell lung cancer [93]. A lot of attention
will be paid to IncRNAs in OSCC exosomes
in the future. In cancer immunotherapy, the
PD-1/PD-L1 axis is critical, and IncRNAs
play a key role in regulating this pathway.
As of yet, no InNcRNA-targeting therapies to
regulate PD-1/PD-L1 have advanced to the
clinical trial phase. There is a lack of
information regarding the role of INcRNA in
modulating the PD-1/PD-L1 axis in OSCC.
Perhaps a novel approach to tumour
immunotherapy involves targeting IncCRNAs
in tandem with anti-PD-1/PD-L1.[80] Due
to its efficiency and low cost, the novel
gene-editing technology CRISPR/Cas9
system has also shown promising clinical
applications [76]. There are many methods
for bringing IncRNA levels back to
homeostasis, but this has not made their
delivery in vivo any easier. The first
challenge to be overcome is the
identification of key IncRNAs that are
amenable to being targeted in oral cancer, as
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research on IncRNAs and oral cancer has
only recently begun to emerge.

Conclusions and future perspectives

The ultimate goal of research into how to
increase the survival rate of people with
OSCC is the implementation of clinical
trials, testing, novel treatment strategies,
personalised medicine, and non-invasive
specific biomarkers. The study of INCRNA's
functional role has come a long way in a
short period of time, but the field is still in
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