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ABSTRACT

Cancer is a complex disease involving both genetic and epigenetic alterations that drive the transformation
of normal cells into malignant ones. In this review, we discuss how genetic mutations and epigenetic
changes contribute to cancer initiation and progression. Genetic changes such as mutations, deletions or
amplifications of oncogenes and tumor suppressor genes are crucial for the development of most cancers.
In addition, epigenetic mechanisms such as DNA methylation, histone modifications and non-coding RNAs
are also frequently dysregulated in cancer and contribute to its heterogeneity. A better understanding of the
interplay between genetic and epigenetic events will shed light on the molecular mechanisms underlying
cancer initiation and progression, and may help identify new therapeutic.
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Exploring the complex interconnection between genetic
and epigenetic changes presents significant prospects
for expanding our understanding of cancer biology
and devising precise treatment strategies. Genomic
modifications, encompassing mutations, and abnormalities
in chromosomes have long been acknowledged as pivotal
catalysts in cancer genesis.["! The unveiling of oncogenes
and tumor suppressor genes has brought forth valuable
elucidation of the molecular mechanisms involved in the
emergence and advancement of tumors. Moreover, the
advent of high-throughput sequencing technologies has
facilitated extensive genomic profiling, yielding valuable
observations into the mutational patterns prevalent across
diverse types of cancer.**! In recent times, it has become
increasingly apparent that epigenetic modifications also
assume a central role in cancer.! Epigenetic changes,
which involve DNA methylation, modifications to
histones, and gene regulation mediated by non-coding
RNA, possess significant influence over gene expression
patterns and cellular behavior. These alterations contribute
to the disruption of crucial cellular processes such
as cell cycle regulation, DNA repair, and apoptosis,
ultimately promoting the development of tumors.’! Of
utmost importance is the intricate and dynamic interplay
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between genetic and epigenetic alterations in cancer.
Genetic modifications have the capacity to directly impact
epigenetic markers, resulting in widespread changes in
gene expression profiles. Conversely, abnormal epigenetic
modifications can interfere with normal cellular functions
and contribute to genomic instability, thereby facilitating the
accumulation of additional genetic alterations.l*” Gaining
a comprehensive understanding of the precise genetic and
epigenetic changes that propel the onset and progression
of cancer is indispensable for the advancement of targeted
therapeutic approaches. Precision medicine methodologies
strive to identify and exploit the distinct genomic and
epigenomic characteristics exhibited by individual tumors,
thereby enabling more effective and personalized treatment
strategies. Moreover, comprehending the capacity of
cancer cells to undergo epigenetic modifications opens up
possibilities for therapeutic intervention by specifically
targeting the reversible nature of these alterations.!'®
Nonetheless, challenges persist in attaining a thorough
comprehension of the intricate interplay between genetic
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and epigenetic alterations. The integration of extensive sets
of genomic and epigenomic data, along with sophisticated
computational analyses, will play a pivotal role in
deciphering the intricate regulatory networks that underlie
the biology of cancer. In addition, conducting functional
studies and utilizing preclinical models will aid in
unraveling the functional repercussions of specific genetic
and epigenetic changes, as well as their influence on the
development of tumors and response to treatment.!% In
conclusion, the investigation of genetic and epigenetic
alterations in cancer initiation and progression represents
a promising frontier in cancer research. The integration
of genetic and epigenetic information holds tremendous
potential for improving our understanding of tumor biology
and developing novel therapeutic approaches. Continued
efforts in this field are crucial to advance our knowledge
and ultimately improve outcomes for cancer patients.
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