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Cell cycle as a part of DNA damage response in postmitotic neurons
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NA lesions interfere with transcription and replication and if not repaired produce genomic instability resulting in cell

malfunction or death and contribute to different pathologies. Virtually every organism is equipped with a special defense
mechanism known as the DNA damage response (DDR) whose function is to sense genome damage and activate pathways which
repair DNA damage and eliminate the irreparably damaged cells. The DDR has been investigated mainly in mitotic cells, in
which the cell cycle checkpoints are a major contributor to the DDR. Not much is known about the DDR in postmitotic neurons.
It is known, however, that all eukaryotic DNA repair systems operating in proliferating cells also operate in neurons and that
dysfunctional DDR plays an important role in neurodegeneration and is associated with syndromes (e.g. ataxia telangiectasia)
characterized by neurological abnormalities. This suggests the importance of DDR for postmitotic neurons. While the cell
cycle checkpoints are part of DDR involved in DNA repair, apoptotic signaling, and cell fate decisions in mitotic cells, their
contribution to the DDR of postmitotic neurons remains unclear. Nonetheless, evidence accumulates that DNA damage-initiated
apoptosis of postmitotic neurons is associated with cell cycle signaling. Recently, we have demonstrated that cell cycle activation
is also important for DNA repair in postmitotic neurons. The involvement of the cell cycle machinery in both DNA repair and
DNA damage-initiated apoptosis in neurons suggests a potential function of cell cycle checkpoints in the DDR of postmitotic
cells. This presentation will focus on the DDR of postmitotic neurons.
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