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 Background: DNA repair is a vitally important process that protects the cell’s genome from 

ongoing damage. Six DNA repair pathways are commonly outlined: direct reversal, base excision repair, 

nucleotide excision repair, mismatch repair, recombination repair, and non-homologous end joining. Of 

these, base excision repair that deals with small non-bulky lesions removes the greatest number of 

damaged nucleotides daily. Unlike many other cellular pathways, base excision repair is not carried out 

by multienzyme complexes but rather involves many DNA-mediated transient protein-protein interactions 

that pass the damaged DNA between consecutive participants of the pathway. 

 Methods: Direct structural characterization of such DNA substrate channeling remains elusive, 

and most of what is known about it was obtained through enzyme kinetics and modeling. 

 Results: DNA glycosylases, the enzymes that initiate base excision repair, are actively displaced 

from their enzyme-product complexes by abasic site (AP) endonucleases, the next enzyme in the pathway. 

Several accessory proteins, such as XRCC1, PCNA, and PARP1, guide the dynamic assembly and 

disassembly of DNA repair complexes providing regulatory modifications and scaffolding. Interestingly, 

eukaryotic and bacterial DNA repair proteins are often homologous but the eukaryotic proteins carry 

additional extended intrinsically disordered domains, which are believed either to be involved into 

dynamic protein-protein interactions or provide additional DNA-binding capabilities outside the well-

defined DNA binding domains. 

 Conclusion: Overall, DNA repair, and especially base excision DNA repair, relies on extensive 

conformational rearrangements of the participating proteins, which is necessary both for damage 

recognition and for progress along the repair pathway. As such, they represent a promising target for 

studies with cryo-EM techniques. 
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