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DESCRIPTION 
DNA methylation is an epigenetic process that plays a crucial role 
in regulating gene expression and is essential for normal 
development and cellular differentiation. In this process, a 
chemical group called a methyl group is added to the cytosine 
bases of DNA molecules, which are one of the four bases that 
make up DNA. This addition of the methyl group alters the 
activity of genes by inhibiting the binding of transcription factors 
and other proteins, effectively silencing or downregulating their 
expression. The result is a complex interplay of genetic and 
environmental factors that determines the behavior and 
characteristics of living organisms. 

Methylation can occur at any point in a DNA molecule, but most 
commonly, it occurs at cytosine bases that are adjacent to guanine 
bases. This is referred to as CpG methylation, and it is an 
important mechanism for controlling gene expression during 
development and cellular differentiation. CpG methylation is 
maintained by a family of enzymes called DNA 
methyltransferases, which add methyl groups to cytosines, and by 
demethylases, which remove them. 

Methylation patterns are established during embryonic 
development and are essential for proper differentiation of 
various cell types. For example, some genes need to be methylated 
in specific cell types to ensure their proper expression, while 
others must remain unmethylated to allow their expression. 
When methylation patterns are altered, it can lead to abnormal 
gene expression and contribute to the development of diseases 
such as cancer and neurological disorders. 

One of the most intriguing aspects of DNA methylation is its 
plasticity. While methylation patterns are established during 
development, they can also be modified by environmental 
factors, such as exposure to toxins, stress, diet, and exercise. 
These modifications can alter gene expression and have long-
lasting effects on an organism's health and behavior.

Method of DNA methylation 

One example of this plasticity is the phenomenon of epigenetic 
inheritance. In some cases, changes in DNA methylation can be 
passed down from one generation to the next, leading to the 
inheritance of certain traits or susceptibility to certain diseases. 
For example, studies have shown that children of women who 
were exposed to famine during pregnancy have altered DNA 
methylation patterns that are associated with an increased risk of 
cardiovascular disease and other health problems. 

Another example of methylation plasticity is the role it plays in 
cancer development. Cancer cells often have abnormal 
methylation patterns, which can silence tumor suppressor genes 
or activate oncogenes. These alterations can be caused by 
exposure to carcinogens, but they can also be inherited or occur 
spontaneously. Understanding the mechanisms of DNA 
methylation in cancer cells is an area of intense research, with the 
goal of developing new treatments that target the underlying 
epigenetic changes. 

  CONCLUSION 

In addition to its role in gene expression regulation, DNA 
methylation has also been linked to other cellular processes, such 
as DNA repair, chromosome stability, and X-chromosome 
inactivation in females. X-chromosome inactivation is a process 
that occurs during embryonic development, in which one of the 
two X chromosomes in female cells is inactivated to achieve 
dosage compensation between males and females. This process is 
regulated by DNA methylation, and disruptions in methylation 
can lead to developmental disorders such as Rett syndrome. 
Despite these challenges, the future of plant epigenetics looks 
bright. Advances in genome sequencing, epigenetic profiling, and 
gene editing technologies are opening up new avenues for 
understanding and manipulating. 
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