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Gene Expression Regulation: Epigenetics involves the study of heritable changes in
gene expression or cellular phenotype without alterations in DNA sequence. It's crucial for
regulating which genes are turned on or off in different cell types and at different stages of
development.

2. DNA Methylation: One of the key mechanisms of epigenetics is DNA
methylation, where methyl groups are added to DNA molecules, typically at cytosine bases
within CpG dinucleotides. Methylation patterns can regulate gene expression by affecting
chromatin structure and accessibility to transcription factors.

3. Histone Modifications: Histones are proteins around which DNA is wrapped,
forming chromatin. Epigenetic modifications, such as acetylation, methylation,
phosphorylation, and ubiquitination of histone tails, can alter chromatin structure and gene
expression by influencing how tightly or loosely DNA is packaged.

4, Non-coding RNAs: Epigenetic regulation also involves non-coding RNAs,

such as microRNAs and long non-coding RNAs (*
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