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„The fifth base: towards a 
better understanding of DNA 

methylation “ Abstract:

While the cells of our body carry almost exact copies of the same 
genomic code, they can differ drastically in appearance and 
function. In part, these striking variations are caused by the so-
called epigenome, a set of different chemical modifications of the 
DNA and its associated proteins orchestrating the genome's 
activity. The modification of DNA cytosines by methyl groups 
added to the 5th carbon atom of the pyrimidine ring, short 5mC, is 
one of its most critical components. Involved in genome stability 
and gene expression regulation, it plays a vital role in 
developmental processes, exposes striking patterns in many 
cancers, and appears to correlate well with chronological aging. 
Because of the high tissue specificity of the DNA methylation 
landscape and its marked susceptibility to environmental 
conditions, a complete understanding of 5mC's function is hard to 
achieve. In addition to the complex and expensive wet-lab 
protocols required to measure 5mC at single-nucleotide resolution, 
the computational analysis and integration of methylation signals 
become a significant bottleneck. Here, we will shed light on 
strategies to identify significant changes in 5mC levels and analyze 
their potential impact on cancerogenesis. Furthermore, we will 
briefly examine the "5th base's" cross-species conservation and 
discuss other questions arising in epigenome analysis.
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epigenomic regulation of genome activity.
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