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Methyl CpG Binding Domain 4 (MBD4) is a DNA-Repair Enzyme that consists of two main 
domains: The N-terminal MBD domain that bind to methylated DNA, and the C-terminal 
glycosylase domain, which can detect damages at the single-nucleotide level and 
initiate repair. Due to this, MBD4 is expected to be localized at the regions of DNA where 
there is a high methylation level and to keep the integrity of methylated DNA. 

The aim of this work is to use computational simulations with a combined framework of 
Quantum Mechanics/Molecular Mechanics (QM/MM) to understand the energetics as 
well as the reaction mechanism in which MBD4 proceeds to initiate DNA Repair. 

What we observed is that the highest energy barrier is the excision of the bond between 
the nitrogen base and the deoxyribose sugar, in accordance with experimental data. We 
also highlight the importance of residue D560, being crucial in the reaction mechanism. 

  


