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Setting of DNA methylation – biological and technical approaches

DNA methylation is an important epigenetic modification that in concert with histone tail modifications is essential 
for gene regulation. In mammals, the DNA methylation patterns are set during embryogenesis and development but 

aberrantly altered during the onset and progression of diseases like cancer. The DNMT3A and 3B DNA methyltransferases play 
central roles in these processes, but it is still largely unknown, how DNA methylation patterns are generated and maintained 
in cells. I will present novel concepts of the regulation of DNMT3A based on allosteric mechanisms and interacting proteins. 
Technologically novel DNA methylation patterns can be generated by targeted methylation using DNA methyltransferases 
fused to designed DNA recognition domains (zinc finger, TAL effector, or modified CRISPR/Cas9 complex). Targeted DNA 
methylation is a promising approach for durable gene regulation, with many applications in basic research and clinics. I will 
present the progress in this field, mainly the application of CRISPR/dCas9 for targeted DNA methylation and discuss question 
like stability, methods to achieve an allele specific targeting and methylation.
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