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DESCRIPTION
In the quest to conquer diseases and enhance human health, 
science constantly explores innovative avenues. One of the 
most promising frontiers in this pursuit is epigenetic therapy. 
To comprehend epigenetic therapy, essential to grasp the 
concept of epigenetics itself. Epigenetics refers to the study 
of changes in gene expression that do not involve alterations 
to the underlying DNA sequence. Instead, these changes 
are brought about by chemical modifications to the DNA 
or associated proteins, influencing which genes are turned 
on or off in different cells at different times. Epigenetic 
modifications play a crucial role in regulating various biological 
processes, including development, differentiation, and cellular 
identity maintenance. However, aberrant epigenetic patterns 
have been implicated in numerous diseases, ranging from 
cancer and autoimmune disorders to psychiatric conditions. 
Epigenetic therapy seeks to harness our understanding of 
these epigenetic mechanisms to develop targeted treatments 
for diseases. Unlike conventional therapies that often target 
specific genes or pathways, epigenetic drugs aim to normalize 
gene expression patterns by modulating the activity of enzymes 
responsible for adding or removing epigenetic marks. One of 
the most extensively studied epigenetic modifications is DNA 
methylation, where methyl groups are added to cytosine bases 
in the DNA sequence. Aberrant DNA methylation patterns, 
characterized by hyper methylation of tumour suppressor genes 
or hypo methylation of oncogenes, are a hallmark of many 
cancers. Epigenetic drugs known as DNA methyl transferase 
inhibitor have shown promise in reprogramming these 
abnormal methylation patterns, leading to the reactivation 
of silenced tumour suppressor genes and the suppression 
of cancer growth. Similarly, histone modifications, which 
involve chemical alterations to the histone proteins around 
which DNA is wrapped, play a critical role in gene regulation. 
Histone deacetylase inhibitors and histone methyl transferase 
inhibitors are two classes of epigenetic drugs that target these 

histone modifications. By modulating the activity of enzymes 
that add or remove acetyl or methyl groups from histones, 
these drugs can alter chromatin structure, thereby influencing 
gene expression and potentially reversing disease associated 
epigenetic changes. The potential applications of epigenetic 
therapy span a wide spectrum of diseases. In oncology, 
epigenetic drugs have shown particular promise as a novel 
approach to cancer treatment. Inhibitors such as azacitidine 
and decitabine have been approved for the treatment of 
myelodysplastic syndromes, a group of bone marrow disorders, 
and are being investigated for use in other cancers. Inhibitors 
like vorinostat and romidepsin have also received approval for 
certain types of lymphoma and are being evaluated in clinical 
trials for various solid tumours. Beyond cancer, epigenetic 
therapy holds potential in treating neurological disorders, 
autoimmune diseases, and even aging related conditions. 
Research is ongoing to explore the role of epigenetic 
modifications in these conditions and to develop targeted 
therapies to correct aberrant epigenetic patterns. Despite the 
immense promise of epigenetic therapy, several challenges 
remain. One major hurdle is the specificity of epigenetic drugs, 
as indiscriminate targeting of epigenetic enzymes can lead to 
target effects and unintended consequences. Additionally, the 
complexity of epigenetic regulation and the interplay between 
different epigenetic modifications pose significant challenges 
in developing effective therapies. However, advances in 
technology, such as sequencing and high through screening, 
are aiding researchers in unraveling the intricacies of epigenetic 
regulation and identifying potential drug targets.
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