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DESCRIPTION
Histomorphology has been a mainstay of cancer diagnosis in 
anatomic pathology for many years. DNA methylation profiling 
is an emerging tool as a complementary tool to improve the 
accuracy of pathological diagnosis. Genome-wide searches for 
DNA methylation signatures combined with machine learning 
methods have enabled the creation of clinical classifiers, es-
pecially in central nervous system and soft tissue tumours. Tu-
mour DNA methylation profiling will lead to the identification 
of new entities and their integration into biologically consistent 
entities of morphologically distinct cancers and will become in-
creasingly main stream in the future. Furthermore, DNA meth-
ylation patterns in circulating tumour DNA show promise for 
the detection and classification of minimally invasive cancers. 
Despite the practical challenges with new techniques, meth-
ylation profiling persists and is increasingly used as a cancer 
diagnostic tool in various types of tumours.

DNA methylation facts have end up a precious supply of statis-
tics for biomarker improvement, because, not like static genetic 
chance estimates, DNA methylation varies dynamically in terms 
of various exogenous and endogenous elements, consisting of 
environmental chance elements and complicated sickness pa-
thology. Reliable techniques for genome-huge dimension at 
scale have caused the proliferation of epigenome-huge affili-
ation research and finally to the improvement of DNA meth-
ylation-primarily based totally predictors throughout a huge 
variety of health-associated applications, from the identity of 
chance elements or exposures, consisting of age and smoking, 
to early detection of sickness or development in cancer, car-
diovascular and neurological sickness. This Review evaluates 
the development of current DNA methylation-primarily based 
totally predictors, consisting of the contribution of gadget 
studying techniques, and assesses the uptake of key statistical 
satisfactory practices had to make certain their dependable 

overall performance, consisting of facts-pushed characteristic 
selection, removal of facts leakage in overall performance esti-
mates and use of generalizable, thoroughly powered education 
samples.

The contribution of DNA methylation to defense against nucle-
ic acid invasion and maintenance of genomic integrity is indis-
putable. However, our understanding of the extent to which 
this epigenetic mark is involved in genome-wide gene regula-
tion and control of plant development is incomplete. Here we 
knock out all five of her known DNA methyl transferases in Ara-
bidopsis and generate plants with no DNA methylation. This 
quintuple mutant exhibits a number of developmental defects 
that clearly indicate that DNA methylation is essential for multi-
ple aspects of plant development. CG and non-CG methylation 
regulate many biological processes, including patch cell shape, 
endoreduplication, cell death, flowering, trichome morpholo-
gy, vasculature and meristem development, and root cell fate 
determination indicates that it is required for Furthermore, we 
find that DNA methylation has a strong dose-dependent effect 
on gene expression and repression of transposable elements. 
Taken together, our results demonstrate that DNA methylation 
is essential for Arabidopsis survival, but also for the proper reg-
ulation of multiple biological processes.

CONCLUSION
DNA methylation is an epigenetic modification of the genome 
involved in the regulation of gene expression and regulation 
of chromatin structure. Plant genomes are extensively meth-
ylated, and methylation generally occurs at cytosine bases 
through the activity of specific enzymes called DNA methyl 
transferases. On the other hand, methylated DNA can also be 
demethylated by the action of demethylases. The methylation 
landscape is finely regulated and plays a central role in plant 
development and evolution. In this review, we describe various 
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molecular aspects of DNA methylation and several plant phys-
iological processes affected by this epigenetic modification in 
model species, crops and ornamental plants such as orchids. 
Finally, we discuss the possible evolutionary implications and 
biotechnological applications of DNA methylation.
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