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" HVFULSILRQ

Cancer, a complex and multifaceted disease, arises from the
accumulation of genetic alterations that disrupt normal cellular
processes. While mutations in DNA have long been recognized as
drivers of cancer initiation and progression, emerging research has
highlighted the critical role of epigenetics in shaping the cancer
landscape. Epigenetic modifications, which regulate gene expression
without altering the underlying DNA sequence, play a pivotal role in
cancer development and progression by influencing key cellular
functions such as proliferation, differentiation, and apoptosis. This
article explores the intricate interplay between epigenetics and cancer,
shedding light on how epigenetic dysregulation contributes to
oncogenesis and offering insights into potential therapeutic strategies
targeting epigenetic vulnerabilities.

8QGHUVIDQGLQJ HSLIHQHILFY

Before searching into its role in cancer, it's essential to grasp the
fundamentals of epigenetics. Epigenetics refers to reversible and
heritable changes in gene expression that occur without alterations in
the DNA sequence itself. These changes are mediated by a diverse
array of epigenetic mechanisms, including DNA methylation, histone
modifications, chromatin remodeling, and non-coding RNASs.
Together, these mechanisms govern the accessibility of DNA to the
transcriptional machinery, thereby regulating gene expression in
response to developmental cues, environmental stimuli, and cellular
signaling pathways.

(SLIHQHILF DOIHUDILRQV LQ FDQFHU

In cancer cells, the epigenetic landscape is extremely altered,
leading to aberrant gene expression patterns that drive oncogenesis and
tumor progression. One of the most well-studied epigenetic alterations
in cancer is DNA methylation, the addition of methyl groups to
cytosine residues in CpG dinucleotides. Hypermethylation of CpG
islands within gene promoter regions often leads to transcriptional
silencing of tumor suppressor genes, while global hypomethylation
contributes to genomic instability and activation of oncogenes. Histone
modifications, including acetylation, methylation, phosphorylation, and
ubiquitination, also play a crucial role in cancer epigenetics.
Dysregulation of histone-modifying enzymes can disrupt chromatin
structure and alter gene expression patterns, promoting tumorigenesis
by enhancing cell proliferation, inhibiting apoptosis, and facilitating
metastasis.

Furthermore, aberrant expression of non-coding RNASs, such as
microRNAs (miRNAs) and long non-coding RNAs (IncRNAs), has
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pathways. Targeting epigenetic vulnerabilities represents a promising
avenue for cancer therapy, with epigenetic drugs and combination
therapies showing considerable potential in preclinical and clinical
studies. However, further research is needed to elucidate the complex

interplay between epigenetics and cancer and to develop more
effective and selective epigenetic-based treatments that can overcome
the challenges posed by tumor heterogeneity and therapeutic
resistance.
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