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Epigenetics refers to the study of stable genetic modifications that result in 
changes in gene expression and function without a corresponding alteration in 
the DNA sequence. Epigenetic mechanisms are essential for embryonic 
development, but they also play an important role during adult life. In addition to 
the epigenetic changes that occur that have a specific biological purpose, 
genomic DNA can also accumulate epigenetic alterations or noise during lifetime. 
It has been proposed that this process, known as "epigenetic drift", is associated 
with age-related diseases. Although it is well-known that cancer is an age-
dependent disease, the underlying molecular mechanisms are still poorly 
understood. In this regard, recent work has shown that aberrant DNA 
hypermethylation in aging and cancer share similar chromatin signatures. It is  
also well established that in the processes of both aging and cancer there is a 
global loss of DNA methylation. However, it remains unknown whether the 
chromatin signatures of DNA hypomethylation were also similar in aging and 
cancer. Conceptually, this is an important issue because the similarity of the 
chromatin signatures of DNA hypermethylation in cancer and aging has led to the 
proposal that DNA methylation is a molecular link between the two processes. In 
my talk, I will present recent work from our laboratory showing that: i) the genomic 
distribution of differentially methylated CpG sites is similar in aging and cancer, 
ii) there is a considerable tissue-independent component to DNA methylation 
changes in both aging and cancer and, iii) in contrast to DNA hypermethylation, 
the chromatin signatures of DNA hypomethylation in aging and cancer are 
different. These results reveal novel aspects of the relationship between DNA 
methylation and aging that could be important to understanding the possible role 
of DNA methylation as a molecular link between aging and cancer. 


