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DESCRIPTION
Cancer is a multifactorial illness caused by the buildup of genetic 
and epigenetic alterations. Epigenetic changes, such as DNA 
methylation, histone modifications, and non-coding RNA 
expression, are important in regulating gene expression and are 
implicated in tumour development and progression. In this 
study, they will look at the various kinds of epigenetic changes 
that occur in cancer and how they affect tumour biology.

Epigenetic alterations in cancer

DNA methylation: DNA methylation is a typical epigenetic 
modification in which a methyl group is added to the cytosine 
base of DNA. Methylation of promoter regions in the genome is 
usually associated with gene expression repression, whereas 
methylation of gene body regions is associated with increased 
transcriptional activity. DNA methylation patterns are frequently 
changed in cancer, resulting in changes in gene expression and 
tumour phenotype. Tumor suppressor genes can be inactivated 
by hypermethylation, whereas oncogenes can be overexpressed 
and activated by hypomethylation.

Histone modifications: Histones are proteins that package DNA 
into chromatin, and their modification can influence gene 
expression by changing the structure of the chromatin. 
Acetylation, methylation, phosphorylation, and ubiquitination 
are examples of histone changes. These modifications can appear 
on specific amino acid residues within the histone protein and, 
based on the type and location of the modification, can either 
promote or inhibit gene expression. Histone modifications are 
frequently changed in cancer, resulting in changes in gene 
expression and tumour phenotype. Histone Deacetylases 
(HDAC) inhibitors, for example, have been shown to cause 
differentiation and cell death in cancer cells by promoting 
histone acetylation and gene expression changes.

Non-coding RNA: Non-coding RNA molecules, such as 
microRNAs and long non-coding RNAs, can also influence gene 
expression and play a vital part in the development and 
progression of cancer. MicroRNAs are small RNA molecules that 
can bind to messenger RNAs (mRNAs) to either inhibit or support

their translation, whereas long non-coding RNAs can interact 
with DNA, RNA, or protein molecules to influence gene 
expression. Non-coding RNA expression dysregulation can result 
in changed gene expression and tumour phenotype.

Impact of epigenetic alterations on tumor biology

By altering gene expression and regulating cellular processes such 
as proliferation, differentiation, and apoptosis, epigenetic 
changes can have a significant effect on tumour biology. In this 
section, they will look at some of the main ways that epigenetic 
changes contribute to tumour formation and progression.

Oncogene activation

Epigenetic changes can also activate oncogenes, which encourage 
tumour growth and survival. Oncogene promoter 
hypomethylation can result in overexpression, and histone 
modifications can also play a part in gene activation. Because of 
histone acetylation and other modifications, the oncogene MYC, 
for example, is commonly overexpressed in cancer.

Chromatin remodeling

Epigenetic changes can influence gene expression and cellular 
processes by altering chromatin structure. Histone acetylation, 
for example, can result in a more open chromatin structure that 
supports gene expression, whereas histone methylation can result 
in a more closed chromatin structure. Finally, epigenetic changes 
regulate gene expression and cellular processes such as 
proliferation, differentiation, and apoptosis, which are important 
in tumour formation and progression.

Among the main epigenetic modifications that occur in cancer 
are DNA methylation, histone modifications, and non-coding 
RNA expression. These changes, among other things, can result 
in the inactivation of tumour suppressor genes, the stimulation 
of oncogenes, and the remodelling of chromatin structure.

Understanding epigenetic changes in cancer is critical for 
creating novel therapeutic strategies that target these alterations. 
Epigenetic therapies for cancer, such as HDAC inhibitors and 
DNA methylation inhibitors, are presently being developed and
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tested in clinical trials. Personalized treatment methods that take
into consideration an individual tumour's epigenetic profile may
also help improve patient outcomes in the future. Further

research into epigenetic alterations in cancer will surely cast light
on the mechanisms of tumour development and progression,
paving the way for novel cancer treatment approaches.
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