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Description
Epitranscriptomics, the study of chemical modifications on 
RNA molecules, has emerged as a captivating frontier in 
molecular biology. The key modification types, the enzymes 
responsible for their installation and removal, and the 
burgeoning significance of epitranscriptomics in health and 
disease. The central dogma of molecular biology has long been 
the cornerstone of our understanding of genetic information 
flow, with DNA directing the synthesis of RNA, which, in turn, 
guides protein production. However, recent advances in 
epitranscriptomics have unveiled an additional layer of 
complexity in the regulation of gene expression. 
Epitranscriptomic modifications, reversible chemical 
alterations on RNA molecules, add an intricate dimension to 
the cellular machinery. Among the most prevalent 
modifications, m6A involves the addition of a methyl group to 
the sixth nitrogen atom of adenine. It plays a pivotal role in 
mRNA stability, splicing, and translation efficiency. Writers, 
readers, and erasers, such as METTL3/METTL14, YTH domain 
proteins, and Fat mass and obesity associated, respectively, 
orchestrate the dynamic m6A landscape. Cytosine methylation 
occurs at the fifth carbon position and is widespread in both 
coding and non-coding RNA. ALKBH5 and NSUN2 are key 
players in m5C deposition and removal, influencing RNA 
stability and protein translation. Pseudouridines are unlike 
methylations, pseudouridylation involves the isomerization of 
uridine. This modification, catalyzed by Pseudouridine 
Synthases (PUS), is prevalent in tRNA, rRNA, and small 
nuclear RNA, contributing to RNA structural stability.

Ribose 2'-O-methylation occurs at the 2'-hydroxyl group of the 
ribose sugar and is a hallmark of small nuclear RNAs and small 
nucleolar RNAs. Fibrillarin and NOP2 are key enzymes in 2'-
O-methylation, influencing RNA stability and processing. 
Epitranscriptomic modifications impact various facets of RNA 
function, exerting regulatory control over gene expression. 
They modulate RNA stability, influence splicing patterns, and 
regulate translation efficiency. The reversible nature of these 
modifications allows for dynamic and context-dependent 
control of gene expression. RNA Stability in m6A and m5C 
modifications play crucial roles in determining RNA stability. 
Their presence can enhance or destabilize RNA molecules, 
affecting the overall abundance of specific transcripts. 
Epitranscriptomic modifications influence alternative splicing

patterns by directing spliceosome assembly or altering the 
accessibility of splice sites. This dynamic regulation 
contributes to the diversity of the transcriptome.

Translation Control in m6A modifications, in particular, impact 
the efficiency of translation initiation and elongation. The 
presence of m6A on mRNA can attract or repel ribosomes, 
thereby influencing protein synthesis. The multifaceted roles of 
epitranscriptomic modifications extend beyond basic RNA 
regulation, playing pivotal roles in various biological 
processes. Development and Differentiation is intricately linked 
to embryonic development and cellular differentiation. 
Dynamic changes in RNA modifications orchestrate gene 
expression programs essential for the formation of distinct cell 
types. Neurological Function in emerging evidence suggests 
that dysregulation of RNA modifications contributes to 
neurological disorders. Aberrant m6A deposition has been 
implicated in conditions such as Alzheimer's disease and 
Parkinson's disease. Epitranscriptomic alterations are prevalent 
in cancer cells, contributing to the dysregulation of oncogenes 
and tumor suppressors. Targeting epitranscriptomic 
modifications holds promise as a novel approach in cancer 
therapy.

Conclusion
The field of epitranscriptomics has evolved rapidly, reshaping 
our understanding of RNA function and regulation. As we 
continue to unveil the complexities of the RNA code, the 
therapeutic potential of targeting epitranscriptomic 
modifications becomes increasingly apparent. Future research 
endeavors will undoubtedly illuminate additional layers of this 
dynamic landscape, bringing us closer to deciphering the 
intricacies of cellular information processing and providing 
new avenues for therapeutic intervention.
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