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DESCRIPTION
Cancer, a complex and multifactorial disease, arises from the 
accumulation of genetic mutations that disrupt normal cellular 
functions. However, increasingly, it is becoming clear that 
genetic mutations alone are not enough to explain the full 
spectrum of cancer development. Epigenetics, the study of 
changes in gene expression that do not involve alterations to the 
underlying Deoxyribonucleic Acid (DNA) sequence, plays a 
pivotal role in tumorigenesis. In particular, cancer cells hijack 
normal epigenetic mechanisms to promote uncontrolled growth, 
evade cell death, and enhance their ability to metastasize. 
Understanding how cancer cells exploit these processes provides 
new insights into cancer biology and opens up potential avenues 
for targeted therapies.

Epigenetic changes in cancer cells

Cancer cells often exhibit widespread epigenetic reprogramming, 
primarily through global hypo methylation and localized hyper 
methylation.

Global hypo methylation: Many cancers show a reduction in 
DNA methylation across the genome, leading to the activation 
of oncogenes that promote uncontrolled cell growth and 
survival. This also destabilizes the genome, contributing to 
chromosomal instability, a sign of cancer.

Localized hyper methylation: Specific tumor suppressor genes, 
such as p16INK4a, p53 and BRCA1, are often silenced by hyper 
methylation at their promoter regions. This prevents the 
regulation of cell growth and apoptosis, aiding tumor 
progression [1-3].

Histone modifications and chromatin remodelling

Histones undergo various modifications, such as acetylation and 
methylation, to regulate gene expression. In cancer cells:

• Decreased histone acetylation leads to a more condensed
chromatin structure, silencing tumor suppressor genes.

• Dysregulated histone methylation can either silence tumor 
suppressor genes or activate oncogenes, promoting 
tumorigenesis. For example, the H3K27me3 mark silences key 
genes involved in tumor suppression [4-6].

Epigenetic mechanisms for tumorigenesis

Cancer cells exploit epigenetic mechanisms in several ways to 
promote their survival and tumorigenic potential:

Increased cell proliferation: By silencing tumor suppressor 
genes and activating oncogenes through DNA methylation and 
histone modifications, cancer cells gain the ability to proliferate 
uncontrollably.

Resistance to apoptosis: Epigenetic changes often result in the 
silencing of genes that regulate apoptosis, such as p53, allowing 
cancer cells to evade programmed cell death and persist in the 
tumor microenvironment.

Genomic instability: Hypo methylation and other epigenetic 
alterations lead to genomic instability, which provides a selective 
advantage to cancer cells by accelerating the acquisition of 
mutations that further promote tumorigenesis.

Metastasis: Epigenetic modifications can also influence the 
ability of cancer cells to metastasize by regulating genes involved 
in cell migration and invasion. For example, altered expression 
of E-cadherin and matrix Metalloproteinases (MMPs) can 
facilitate the detachment of cancer cells from the primary tumor 
and their ability to invade surrounding tissues [7-9].

Targeting epigenetics in cancer therapy

The recognition of epigenetic alterations in cancer has led to the 
development of therapies targeting these changes. Drugs like 
DNA methyltransferase inhibitors and histone deacetylase 
inhibitors aim to reverse epigenetic modifications, restore 
normal gene expression, and inhibit tumor growth. These 
therapies offer potential new approaches in cancer treatment 
[10].
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CONCLUSION
Epigenetic alterations play a central role in the development and 
progression of cancer. By hijacking normal epigenetic 
mechanisms, cancer cells can drive their own tumorigenesis, 
evade immune surveillance, and acquire the ability to 
metastasize. As our understanding of the epigenetic landscape of 
cancer improves, it is likely that epigenetic therapies will become 
an important part of the clinical management of cancer, offering 
new hope for patients with difficult-to-treat cancers.
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