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Transcriptional and epigenetic regulation of DNA repair

To maintain genome integrity, DNA is subject to rigorous quality control and repair by proteins that recognize and remove 
harmful lesions, resulting from endogenous metabolic processes, microbiota activity, food-borne carcinogens and the 

exposure to external radiation and a plethora of man-made genotoxicants. Most of the DNA repair proteins are constitutively 
expressed while some others are inducible following genotoxic stress, contributing to adaptation to genotoxic stress. Most 
DNA repair pathways are complex, involving many enzymes and cofactors, which must be expressed in a balanced way in 
order to avoid uncoordinated and error-prone repair of DNA lesions. The fine-tuned adaptive regulation of repair genes occurs 
on the level of transcription by promoter activation mediated by stress-inducible transcription factors. Some DNA repair 
genes, however, are subject to epigenetic regulation, which occurs notably in cancer cells. The DNA repair gene MGMT is the 
best-studied example, frequently silenced by promoter hypermethylation in malignant brain tumours, which bears significant 
therapeutic implications. Moreover, DNA repair processes are involved in regulating gene activity on epigenetic level. The 
mechanisms of transcriptional and epigenetic regulation of DNA repair genes and biological consequences will be discussed.
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