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Abstract 
This study examines oral squamous cell cancer and other possibly carcinogenic epitranscriptomes. Epitranscriptomics, 
the study of RNA post-transcriptional changes, has revolutionized gene regulation. This applies notably to oral 
squamous cell carcinoma (OSCC) and oral possibly malignant conditions. Methylation, acetylation, and 
pseudouridylation regulate gene expression by changing RNA stability, splicing, translation, and localization. Most 
study has focused on N6-methyladenosine (m6A). M6A is involved in numerous biological processes and has been 
associated to OSCC and other cancers. This review examines epitranscriptomics research in oral squamous cell 
carcinoma (OSCC) and oral potentially malignant disorders (OPMDs). It collects N6-methyladenosine (m6A) post-
transcriptional RNA modification data from current research and peer-reviewed publications. The review uses 
PubMed, Scopus, and Google Scholar to focus on works from the last decade. It evaluates prognostic and diagnostic 
methods, focusing on epitranscriptomic biomarkers to create novel oral cancer treatments. To conclude, 
epitranscriptomics has advanced the understanding and treatment of oral squamous cell carcinoma (OSCC) and oral 
potentially malignant disorders (OPMDs). N6-methyladenosine (m6A) changes regulate genes, which may impact 
cancer progression and therapeutic response pathways. Finding innovative biomarkers for early detection and 
personalized treatment may transform oral cancer and precancerous diseases. Non-invasive diagnostics and 
personalized therapeutics using epitranscriptomics will enhance precision medicine and cancer patient outcomes. 
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Introduction  
Oral squamous cellular carcinoma (OSCC) is the most 
not unusual type of head and neck cancer. While 
improvements have been made in remedy, early 
detection remains important. Oral potentially 
malignant disorders (OPMDs) are lesions with an 
multiplied chance of growing into OSCC. One 

promising location of studies is the sphere of 
epitranscriptomics, which focuses on the chemical 
changes of RNA molecules that can impact gene 
expression and cellular feature. In specific, the take a 
look at of epitranscriptomic changes in OSCC and oral 
potentially malignant disorders (OPMDs) holds 
significant ability for enhancing early detection, 
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prognostication, and therapeutic interventions. 
Accurately figuring out and dealing with OPMDs can 
doubtlessly prevent most cancers progression. This is 
wherein a brand new frontier in gene law – 
epitranscriptomics – emerges as a promising 
device.(1) 
Epitranscriptomics is going past the DNA series, 
focusing on chemical modifications delivered to RNA 
molecules. These modifications, like tiny tags, impact 
how genes are expressed. Imagine DNA as the 
blueprint, and epitranscriptomics as the additional 
instructions scribbled at the margins, dictating how the 
blueprint is used. In OSCC and OPMDs, those 
"marginal notes" on RNA molecules is probably 
altered, probably contributing to out of control mobile 
boom and most cancers development.(2) 
Several kinds of RNA adjustments play a function. 
DNA methylation, a well-known method, can also 
have an impact on how epitranscriptomic tags are 
introduced. Specific modifications, like N6-
methyladenosine (m6A), can both enhance or suppress 
gene expression. In healthful cells, m6A facilitates 
keep right cellular function. However, in OSCC, m6A 
patterns are regularly disrupted, doubtlessly 
promoting most cancers improvement. Similarly, 
different adjustments like five-
hydroxymethylcytosine (5hmC) may play a function 
in OPMD development.(3) 
Beyond individual modifications, non-coding RNAs, 
which don't at once code for proteins, additionally 
make contributions to the epitranscriptomic panorama. 
These RNAs can act as regulators, influencing gene 
expression via interacting with other molecules. 
Understanding how non-coding RNAs function inside 
the context of OSCC and OPMDs ought to reveal new 
insights into disease development. 
The present day techniques for diagnosing OSCC 
frequently rely upon biopsies, which may be invasive 
and miss early lesions. Epitranscriptomics offers a 
potential answer. By studying the particular changes 
on RNA molecules in a patient's cells, researchers 
desire to increase non-invasive tests for detecting each 
OSCC and OPMDs at an advance degrees. This may 
lead to earlier intervention and progressed affected 
person outcomes.(4) 
Epitranscriptomics also holds promise for improving 
threat stratification in OPMDs. Not all OPMDs turn 
into cancer. By identifying precise epitranscriptomic 
signatures related to multiplied danger, clinicians 
ought to better tailor management techniques for each 
affected person. High-chance people could receive 
nearer monitoring and potentially preventive treatment 
options, even as low-danger people might require 
much less aggressive management. 
Finally, information how epitranscriptomic changes 
contribute to OSCC improvement may want to pave 

the way for novel healing techniques. By 
concentrating on the enzymes responsible for adding 
or putting off these adjustments, researchers might be 
capable of restore normal gene expression and 
manipulate atypical cell increase. This opens doors for 
the development of greater focused and probably less 
toxic treatment options for OSCC patients. 
Epitranscriptomics is a hastily evolving field with 
tremendous capability for improving our information 
and management of OSCC and OPMDs. By decoding 
the hidden code written on RNA molecules, we are 
able to free up new avenues for early detection, threat 
stratification, and targeted remedies, ultimately 
leading to higher outcomes for oral most cancers 
sufferers.(5) 
Aims and Objective  
To study Epitranscriptomic genomes in oral squamous 
cell carcinoma and oral potentially malignant 
disorders 
Methodology  
The research methodology employed in this review 
paper encompasses a comprehensive analysis of 
current literature and experimental studies focused on 
the field of epitranscriptomics, particularly its 
implications for oral squamous cell carcinoma 
(OSCC) and oral potentially malignant disorders 
(OPMDs). The review systematically collates data 
from peer-reviewed journals, scientific articles, and 
recent studies that elucidate the role of post-
transcriptional RNA modifications, such as N6-
methyladenosine (m6A), in gene regulation and 
disease progression. Extensive database searches were 
conducted using platforms like PubMed, Scopus, and 
Google Scholar, employing keywords such as 
"epitranscriptomics," "OSCC," "RNA modifications," 
and "OPMDs." Inclusion criteria for the literature 
comprised studies providing empirical data, 
comprehensive reviews, and meta-analyses published 
within the last decade to ensure the relevance and 
currency of the information. This review also 
integrates data on current diagnostic and prognostic 
methods for OSCC and OPMDs, highlighting the 
potential role of epitranscriptomic biomarkers. The 
synthesis of this information provides a cohesive 
understanding of how RNA modifications influence 
cellular behavior and disease outcomes, paving the 
way for novel diagnostic and therapeutic approaches. 
The methodology emphasizes the critical evaluation of 
study designs, sample sizes, experimental techniques, 
and the reproducibility of findings, ensuring a robust 
and thorough analysis of the epitranscriptomic 
landscape in oral cancers. 
Analysis 
Epitranscriptomics:  
Epitranscriptomics refers to the examiner of post-
transcriptional adjustments of RNA, along with 
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methylation, acetylation, and pseudouridylation. 
These modifications can modify RNA stability, 
splicing, translation, and localization, thereby 
influencing gene expression and mobile conduct. 
Among the several RNA adjustments, N6-
methyladenosine (m6A) is the maximum abundant 
and well-studied, playing important roles in diverse 
biological techniques, along with cancer development 
and development.(6) 
Epitranscriptomics and its role in gene regulation  
In the tricky dance of existence, genes preserve the 
instructions for building and running our cells. But 
how those instructions are used is a complicated tale, 
and DNA is simply the primary bankruptcy. Enter 
epitranscriptomics, an innovative discipline unveiling 
a hidden layer of gene regulation that happens via 
chemical changes on RNA molecules. 
Think of DNA as the blueprint for a house. It specifies 
the rooms, walls, and usual structure. However, the 
blueprint by myself doesn't let you know 
approximately the paint coloration, furniture 
placement, or capability of the residence. That's where 
epitranscriptomics comes in. RNA, the messenger 
molecule sporting genetic statistics from DNA, 
undergoes various chemical changes that act like tiny 
annotations scribbled on the margins of the blueprint. 
These adjustments, like including a methyl institution 
(a carbon-hydrogen cluster) or swapping a molecule, 
have an effect on how the genetic instructions are 
interpreted.(7) 
Imagine these annotations as "study here first" or 
"warning, unstable foundation." N6-methyladenosine 
(m6A) is one such amendment. It can either decorate 
or suppress gene expression. In wholesome cells, m6A 
facilitates preserve right cell function, ensuring genes 
are expressed at the proper time and inside the right 
amount. But in sicknesses like most cancers, the m6A 
sample gets disrupted, probably leading to 
uncontrolled cellular growth. 
Epitranscriptomics goes past individual adjustments. 
It encompasses the whole panorama of those RNA 
annotations, which include distinct types of changes 
and the way they have interaction with each other. It 
also considers the function of non-coding RNAs, 
which don't immediately code for proteins however act 
as regulators, influencing gene expression through 
interacting with other molecules. Understanding this 
complicated interaction among changes and non-
coding RNAs is important for decoding how gene 
expression is first-class-tuned in health and 
sickness.(8) 
The impact of epitranscriptomics extends far past the 
basic method of gene law. It impacts diverse mobile 
processes, from how proteins are made to how cells 
respond to their surroundings. By studying these 
changes, scientists are gaining insights into the 

development and development of diverse illnesses, 
such as cancer, neurological problems, and metabolic 
imbalances. 
Epitranscriptomics holds giant capacity for 
revolutionizing medicine. By reading the precise 
modifications on RNA molecules in a affected 
person's cells, researchers desire to broaden new 
diagnostic equipment. Imagine a non-invasive take a 
look at that can locate illnesses at their earliest tiers, 
bearing in mind early intervention and improved 
affected person consequences. Additionally, 
information how these adjustments contribute to 
disease development ought to result in the 
improvement of novel therapies. By concentrated on 
the enzymes responsible for adding or removing those 
annotations, researchers is probably capable of restore 
normal gene expression and control strange cell 
growth. 
Epitranscriptomics continues to be a young area, but 
its capacity is sizable. As we hold to unravel the 
hidden code written on RNA molecules, we can 
liberate new avenues for expertise and treating 
numerous illnesses, ultimately main to a more fit 
future for all.(9) 
Oral Squamous Cell Carcinoma: A Silent Threat 
Oral squamous cell carcinoma (OSCC) is the 
maximum not unusual sort of head and neck cancer, 
accounting for over ninety% of all oral malignancies. 
It arises from the squamous cells lining the interior of 
your mouth, including the tongue, lips, cheeks, gums, 
and ground of the mouth. While regularly curable 
while detected early, OSCC may be devastating if left 
unchecked. Understanding the sickness and its risk 
elements is vital for early detection and stepped 
forward affected person consequences.(10) 
A Silent Threat: 
OSCC often develops silently, with signs and 
symptoms appearing most effective in later stages. 
Some ability caution signs and symptoms include: 

 A continual mouth sore, lump, or white or 
purple patch on the interior of your mouth 

 Difficulty chewing or swallowing 
 Unexplained unfastened teeth or jaw ache 
 A alternate in your chew 
 A lump within the neck 

If you enjoy any of those signs and symptoms, it is 
critical to look a dentist or doctor for fast assessment. 
Early detection substantially improves the chances of 
a success treatment.(11) 
Risk Factors: 
Several elements boom your threat of growing OSCC. 
The  most distinguished ones are: 
Tobacco Use: Smoking, chewing tobacco, and 
smokeless cigarettes all include carcinogens that harm 
the oral hollow space lining, extensively increasing the 
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threat of OSCC. Quitting tobacco use is the unmarried 
only step you can take to reduce your risk. 
Heavy Alcohol Consumption: Excessive alcohol 
consumption, in particular whilst mixed with tobacco 
use, has a synergistic effect, dramatically growing the 
danger of OSCC.(12) 
Other potential risk factors include: 
Human Papillomavirus (HPV) Infection: Certain 
traces of HPV, specifically HPV sixteen and 18, were 
related to a growing variety of OSCC instances, 
particularly in more youthful individuals without a 
history of tobacco or alcohol use. 
Sun Exposure: Excessive sun exposure to the lips 
cans growth the threat of lip cancer, a kind of OSCC. 
Chronic Irritation: Ill-fitting dentures or sharp tooth 
that continuously irritate the oral hollow space can 
make contributions to OSCC improvement.(13) 
Treatment: 
Treatment for OSCC depends at the degree and region 
of the most cancers. Early-level OSCC can be dealt 
with surgical treatment by myself, even as superior 
levels may require a mixture of surgical procedure, 
radiation therapy, and chemotherapy. While 
treatments can be powerful, they also can have side 
consequences that could affect speech, swallowing, 
and facial appearance.(14) 
The Importance of Early Detection: 
Early detection is important for a success OSCC 
remedy. Regular dental checkups and self-
examinations are essential. During a dental exam, your 
dentist will look for any abnormalities for your mouth. 
You also can perform self-examinations at home 
through checking for any chronic sores, lumps, or 
adjustments to your oral hollow space.(15) 
Looking Forward: 
Research into OSCC is ongoing, that specialize in 
enhancing early detection techniques, growing much 
less invasive remedies, and information the role of 
factors like HPV infection. Epitranscriptomics, the 
take a look at of chemical modifications on RNA 
molecules, gives a promising road for uncovering new 
diagnostic and therapeutic strategies. By raising 
consciousness about OSCC hazard elements and the 
importance of early detection, we are able to work in 
the direction of a future wherein this disease is more 
effectively managed and controlled. 
Current methods for diagnosis and prognosis 
Diagnosing and Prognosing Oral Cancer: Beyond 
the Biopsy 
While the field of epitranscriptomics holds gigantic 
promise for the future of oral most cancers analysis 
and prognosis, the contemporary methods in the main 
rely upon traditional procedures. Here's a breakdown 
of the modern-day strategies used for diagnosing and 
predicting results in OSCC and OPMDs: 

Diagnosis: Clinical Examination: A dentist or doctor 
will visually look at the mouth, lips, and throat for any 
abnormalities like lumps, sores, or discoloration. This 
preliminary screening is important for figuring out 
ability lesions. 
Biopsy: This is the gold wellknown for diagnosing 
OSCC. A small tissue pattern is extracted from the 
suspicious region and tested under a microscope to 
confirm the presence of cancerous cells. While 
biopsies are relatively correct, they can be invasive 
and uncomfortable for patients. Additionally, biopsies 
may pass over early-degree lesions or require multiple 
strategies to acquire a definitive analysis.(16) 
Imaging Techniques: X-rays, CT scans, and MRIs 
can be used to assess the extent of the cancer,  assisting 
decide if it has spread to different parts of the body. 
However, those imaging strategies can not definitively 
diagnose cancer and are frequently used alongside 
biopsies. 
Prognosis: Once identified, healthcare experts use 
different factors to decide the degree and diagnosis 
(expected final results) of OSCC. These factors 
encompass: 
Tumor length and location: Larger tumors and those 
positioned in crucial regions just like the tongue or 
base of the tongue commonly have a poorer analysis. 
Stage of cancer: The degree refers to the volume of 
cancer spread. Early-stage OSCC has a higher 
prognosis compared to advanced tiers. 
Lymph node involvement: Cancer cells can spread to 
lymph nodes in the neck. The wide variety of affected 
lymph nodes and their location impact analysis. 
Patient's typical fitness: Factors like age, fashionable 
health repute, and presence of different scientific 
conditions can affect treatment alternatives and 
standard prognosis. 
Limitations of Current Methods: 
The modern methods, at the same time as effective, 
have limitations. Biopsies may be invasive and omit 
early lesions. Traditional staging techniques may not 
continually provide the maximum accurate photo of a 
patient's precise scenario. Additionally, these 
strategies don't account for the potential role of 
epitranscriptomic alterations in disease improvement 
and development. (17) 
The Future of Epitranscriptomics in Diagnosis 
and Prognosis: 
Epitranscriptomics offers a glimpse into a future 
where RNA modifications can be used for: 
Earlier and Non-invasive Diagnosis: By analyzing 
the specific modifications on RNA molecules in a 
patient's cells, researchers hope to develop non-
invasive tests that can detect OSCC and OPMDs at 
earlier stages, potentially through saliva or oral swab 
samples. This could lead to earlier intervention and 
improved patient outcomes. 



⁠Epitranscriptomic genomes in oral squamous cell carcinoma and oral potentially malignant disorders 
 

IJDDT Volume 16 Issue 63s 2026     
Page: 971 

Improved Prognosis: Understanding how 
epitranscriptomic profiles differ between aggressive 
and less aggressive OSCC could help develop more 
personalized risk stratification for OPMDs. This 
would allow clinicians to tailor management strategies 
for each patient, focusing on closer monitoring for 
high-risk individuals and potentially less aggressive 
interventions for low-risk cases. 
The field of epitranscriptomics is rapidly evolving, 
and its integration with current diagnostic and 
prognostic methods holds immense promise for the 
future of oral cancer management. By harnessing the 
power of RNA modifications, we can move towards a 
future with earlier detection, better risk stratification, 
and ultimately, improved outcomes for oral cancer 
patients.(18) 
Oral potentially malignant disorders (OPMDs)  
Oral probably malignant problems (OPMDs) are a 
group of situations in the oral hollow space that 
convey a higher hazard of progressing to oral most 
cancers, in particular squamous mobile carcinoma. 
These issues are characterised by numerous 
adjustments inside the mucosa, which might also 
appear as white patches (leukoplakia), pink patches 
(erythroplakia), or a mixture of both. Other 
presentations encompass oral submucous fibrosis, 
lichen planus, and actinic cheilitis. Patients with 
OPMDs might also enjoy signs which include chronic 
ulcers, patches, or nodules inside the mouth, which do 
no longer heal through the years. The look and texture 
of those lesions can range appreciably, frequently 
making scientific prognosis difficult. It is vital for 
healthcare providers to behavior thorough 
examinations and keep in mind patient records, 
lifestyle elements, and potential etiological dealers, 
including tobacco and alcohol use, which are 
acknowledged danger factors for these issues.(19) 
Challenges in Diagnosis and Risk Stratification 
Diagnosing OPMDs and stratifying the danger of 
malignant transformation gift huge demanding 
situations due to the heterogeneity of these lesions. 
Clinical exam on my own often proves inadequate, as 
visible and tactile exams might not appropriately 
replicate the underlying pathology. Histopathological 
assessment thru biopsy remains the gold standard for 
diagnosis, yet even this approach has barriers in 
predicting which lesions will development to cancer. 
Molecular and genetic markers are being researched to 
improve diagnostic accuracy and danger stratification, 
but those strategies aren't but universally available or 
standardized. Additionally, the dynamic nature of 
OPMDs, with a few lesions regressing spontaneously 
whilst others development unexpectedly, complicates 
scientific management. Regular tracking and observe-
up are crucial, however the lack of standardized 
protocols and the range in affected person adherence 

in addition restrict powerful control. Thus, advancing 
diagnostic tools and developing reliable biomarkers 
are essential regions of ongoing studies to enhance 
early detection and intervention for OPMDs.(20) 
Epitranscriptomic Landscape of OSCC and 
OPMDs 
The epitranscriptomic panorama of oral squamous cell 
carcinoma (OSCC) and oral probably malignant 
disorders (OPMDs) is more and more identified as a 
critical location of examine. Epitranscriptomics refers 
to the post-transcriptional changes of RNA that have 
an effect on gene expression without changing the 
underlying DNA collection. In OSCC and OPMDs, 
these changes can substantially effect the conduct of 
cancer cells, together with their growth, 
differentiation, and reaction to remedy. Key 
adjustments, together with methylation of RNA 
molecules, play a pivotal role in regulating gene 
expression, balance, and splicing. By expertise the 
unique epitranscriptomic modifications in OSCC and 
OPMDs, researchers can pick out novel biomarkers 
for early analysis and capacity therapeutic goals to 
enhance treatment effects.(21) 
DNA Methylation and its Role in OSCC and 
OPMDs 
DNA methylation is a crucial epigenetic change 
concerning the addition of a methyl institution to the 
DNA molecule, commonly at cytosine residues in 
CpG dinucleotides. This process is important for 
regular mobile function however can become 
dysregulated in cancers including OSCC and OPMDs. 
Aberrant DNA methylation styles, which include 
hypermethylation of tumor suppressor genes and 
hypomethylation of oncogenes, make contributions to 
the initiation and development of those malignancies. 
In OSCC and OPMDs, altered DNA methylation 
landscapes are related to adjustments in gene 
expression that promote cell proliferation, invasion, 
and metastasis. Understanding these methylation 
adjustments is vital for developing epigenetic 
therapies and enhancing diagnostic and prognostic 
tools in oral cancers.(22) 
RNA Modifications and Their Impact on Gene 
Expression in OSCC and OPMDs 
RNA modifications are a vital layer of gene expression 
regulation which could profoundly affect cell 
procedures and ailment states, which include OSCC 
and OPMDs. Several varieties of RNA changes had 
been diagnosed, each with distinct roles in modulating 
RNA balance, localization, translation, and interplay 
with proteins. 
N6-Methyladenosine (m6A) 
N6-methyladenosine (m6A) is the maximum generic 
internal modification in eukaryotic messenger RNA 
(mRNA) and has been proven to play good sized roles 
in various biological methods. In the context of OSCC 
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and OPMDs, m6A change regulates the expression of 
key genes concerned in cancer progression and 
metastasis. The dynamic and reversible nature of m6A 
amendment, mediated through methyltransferases 
("writers"), demethylases ("erasers"), and m6A-
binding proteins ("readers"), allows pleasant-tuning of 
mRNA metabolism and function. Aberrations in m6A 
methylation machinery can cause dysregulated gene 
expression styles that drive oncogenesis and tumor 
progression in oral cancers.(23) 
5-Hydroxymethylcytosine (5hmC) 
5-Hydroxymethylcytosine (5hmC) is an oxidized form 
of 5-methylcytosine located in each DNA and RNA. 
In RNA, 5hmC is worried in regulating gene 
expression and RNA metabolism. Its position in 
OSCC and OPMDs is an rising location of research. 
Studies advise that 5hmC ranges are significantly 
altered in cancerous tissues in comparison to regular 
tissues, implicating its capability as a biomarker for 
early detection and analysis. The particular 
mechanisms with the aid of which 5hmC changes have 
an impact on gene expression in OSCC and OPMDs 
are nevertheless being elucidated however are 
believed to contain adjustments in RNA balance and 
interactions with RNA-binding proteins.(24) 
Other RNA Modifications 
Beyond m6A and 5hmC, different RNA modifications 
such as pseudouridine, N1-methyladenosine (m1A), 
and five-methylcytosine (m5C) additionally play roles 
in the law of gene expression in OSCC and OPMDs. 
These modifications can have an effect on various 
aspects of RNA function, along with splicing, 
translation, and rot. The study of those modifications 
is increasing our know-how of the complicated 
regulatory networks that control gene expression in 
most cancers. As studies progresses, it's miles possibly 
that more RNA adjustments might be diagnosed as key 
gamers in the pathogenesis of OSCC and OPMDs, 
imparting new avenues for healing intervention and 
biomarker discovery. 
Role of m6A Modification in OSCC 
Recent studies have validated that aberrant m6A 
adjustments are implicated in the pathogenesis of 
OSCC. Dysregulation of m6A equipment 
components, which includes methyltransferases 
(writers), demethylases (erasers), and m6A-binding 
proteins (readers), has been associated with OSCC 
development and affected person outcomes. For 
instance, expanded expression of the m6A 
methyltransferase METTL3 has been related to greater 
tumor boom, metastasis, and terrible analysis in OSCC 
patients. METTL3 promotes OSCC progression 
through modulating the stableness and translation of 
oncogenic mRNAs, which include c-MYC and 
ZMYM1. 
 

Conversely, the m6A demethylase FTO has been 
proven to exert tumor-suppressive consequences in 
OSCC. Downregulation of FTO leads to extended 
m6A degrees on specific mRNAs, resulting in their 
degradation and reduced expression of tumor 
suppressors like PTEN and FOXO3. These findings 
propose that targeting m6A modifications and their 
regulatory enzymes should provide novel healing 
opportunities for OSCC control.(25) 
Epitranscriptomic Changes in OPMDs 
Oral doubtlessly malignant disorders (OPMDs), which 
includes leukoplakia, erythroplakia, and oral 
submucous fibrosis, constitute precancerous 
conditions that can remodel into OSCC. 
Understanding the epitranscriptomic changes in 
OPMDs may want to resource in identifying 
biomarkers for early detection and predicting 
malignant transformation. Emerging proof shows that 
m6A changes also are worried in the pathogenesis of 
OPMDs. 
Studies have shown that the expression of m6A-
related genes is altered in OPMDs compared to 
ordinary oral mucosa. For example, multiplied ranges 
of METTL3 and reduced expression of FTO were 
found in leukoplakia lesions, suggesting a shift in the 
direction of better m6A change in those premalignant 
tissues. These epitranscriptomic changes might make 
a contribution to the dysregulation of essential 
pathways involved in mobile proliferation, apoptosis, 
and differentiation, thereby promoting the 
development of OPMDs to OSCC.(26) 
Diagnostic and Prognostic Potential of 
Epitranscriptomic Biomarkers 
The identity of particular epitranscriptomic alterations 
in OSCC and OPMDs opens up new avenues for 
growing diagnostic and prognostic biomarkers. The 
detection of m6A changes or the expression degrees of 
m6A-related enzymes in biopsy samples, saliva, or 
blood could serve as non-invasive biomarkers for early 
analysis and chance assessment of OSCC and 
OPMDs. 
For example, measuring the tiers of m6A-changed 
RNAs or the expression of METTL3 and FTO in 
patient samples should help discover individuals at 
excessive danger of malignant transformation from 
OPMDs to OSCC. Additionally, tracking 
modifications in these biomarkers at some point of 
remedy should offer valuable insights into therapeutic 
reaction and disease progression.(27) 
Therapeutic Implications 
Targeting the epitranscriptomic equipment holds 
promise for the improvement of novel healing 
techniques for OSCC. Inhibitors of m6A 
methyltransferases or activators of m6A demethylases 
will be explored as ability anticancer marketers. For 
instance, small-molecule inhibitors of METTL3 have 
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proven efficacy in preclinical models of OSCC, 
lowering tumor boom and metastasis by modulating 
the expression of oncogenic mRNAs. 
Furthermore, the mixture of epitranscriptomic-
centered cures with traditional remedies, inclusive of 
chemotherapy and radiotherapy, ought to decorate 
healing results and conquer resistance. The use of 
epitranscriptomic biomarkers to stratify sufferers and 
tailor remedy regimens primarily based on their 
precise molecular profiles represents a promising 
approach closer to precision oncology in OSCC.(28) 
Conclusion 
In conclusion, the integration of epitranscriptomics 
into the study of oral squamous cell carcinoma 
(OSCC) and oral potentially malignant disorders 
(OPMDs) represents a groundbreaking advancement 
in our understanding and management of these 
diseases. Epitranscriptomic modifications, 
particularly N6-methyladenosine (m6A), have 
emerged as pivotal regulators of gene expression, 
influencing critical pathways involved in cancer 
progression and treatment response. By deciphering 
the epitranscriptomic landscape of OSCC and 
OPMDs, researchers aim to uncover new biomarkers 
for early detection and prognosis, paving the way for 
personalized therapeutic strategies. The potential of 
epitranscriptomics extends beyond conventional 
diagnostic methods, offering non-invasive tools and 
targeted therapies that could revolutionize the care and 
outcomes of patients with oral cancers and 
precancerous conditions. As this field continues to 
evolve, its promise in enhancing precision medicine 
approaches underscores its significance in advancing 
the future of oncology and improving patient survival 
rates. 
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