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RESEARCH PROFILE AND PROJECT TOPICS 
 
Research in the Division of Epigenetics focuses on understanding the biological function of 
cytosine methylation as a versatile epigenetic mark. Importantly, altered DNA methylation 
patterns represent one of the earliest and most consistent hallmarks of human cancers. We 
are using molecular approaches in combination with genome-wide epigenetic profiling 
technologies to analyze epigenetic alterations in premalignant lesions and during tumor 
formation. We have also developed a detailed mechanistic understanding of RNA 
methylation as a novel epigenetic mark. Finally, we are establishing the marbled crayfish as a 
unique animal model for clonal genome evolution and epigenetic variation. 
 
The relationship between aging, environmental exposures and cancer represents a key 
paradigm for cancer research. Previous approaches to understand and revert aging were 
based on the association of certain pathways with known aging phenotypes (hallmarks of 
aging). This approach has been met with limited success, as aging remains a complex and 
largely unsolved challenge. We are now looking to fill a postdoc position to pursue an 
orthogonal approach to identify the drivers of aging, which is based on the power of DNA 
methylation clocks to accurately predict the biological age of the sample donor. DNA 
methylation clocks are compound biomarkers that are distinguished by their capacity to 
integrate multi-dimensional, context-dependent information. The functional dissection of 
these clocks allows for the first time a truly holistic approach towards understanding aging 
and the identification of new intervention points. Importantly, age is the biggest known risk 
factor for cancer development. Also, tumors show prominent age acceleration in specific 
DNA methylation clock modules. Understanding the various mechanisms that are operating 
at the interface of epigenetics and ageing will therefore also allow the identification of new 
cancer prevention approaches. 
 
Winnefeld, M., and Lyko, F. (2023). Targeting epigenetic age to prevent cancer. Nature 
Reviews Bioengineering, in press. 


