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DNA damages occur in the cellular genome as a result of exposure to genotoxic agents of both endogenous
and exogenous origin. A specific repair system is responsible for correcting each type of damage in the cell.
In DNA of eukaryotes damages which do not cause significant distortions in the structure of the DNA
double helix are dominated. This type of damage is repaired by functioning of the base excision repair
system (BER). The main stages of this system are well characterized, therefore, modern research is mainly
devoted to the study of the regulation of this process.

DNA compaction level imposes additional restrictions on the efficiency of the repair processes. Successful
repair of DNA damage during BER requires regulation not only of the stages of the repair system itself, but
also regulation of the degree of DNA compaction.

Key regulatory BER proteins include poly(ADP-ribose)polymerasel (PARP1) and poly(ADP-
ribose)polymerase2 (PARP2). These proteins are also involved in the regulation of chromatin remodeling.
In our work, we studied the effect of PARP1 and PARP2 proteins on the activity of key enzymes of the
BER system, such as APE1 and DNA polymerase 3, using both naked DNA and reconstructed model
nucleosomes. During our work, we found that PARP1 and PARP2 have an inhibitory effect on the activities
of APE1 and DNA polymerase 3. At the same time, the effect of PARP1 is more pronounced. The inhibitory
effect is weakened under (ADP-ribosyl)ation conditions.

The obtained results are in accordance with the current model of regulation of the interaction of PARP1
and PARP2 with DNA. In particular, under (ADP-ribosyl)ation conditions, autopoly(ADP-ribosyl)ation of
PARP proteins occurs. This covalent modification leads to dissociation of the PARP-DNA or PARP-
nucleosome complex due to electrostatic repulsion of the ADP-ribose polymer and DNA.
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