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Abstract:

DNA damage response (DDR), including DNA repair, cell cycle control,
apoptosis and gene transcription, is vital for the maintenance of
genomic stability. The protein kinases ATM and ATR govern two key
DDR pathways, which are activated by either DNA double strand breaks
(DSBs) or single stranded DNA (SSBs) as well as replication stress.
MRE11, RAD50 and NBS1 form the MRN complex to activate ATM in
response to DSBs, but also ATR depending on cell cycle phases.
Mutations of these molecules cause genomic instability syndromes,
including human Ataxia-Telangiectasia (A-T, ATM mutated) and ATR-
Seckel syndromes (ATR mutated), A-T like disorders (A-TLD, MRE11
mutated), and NBS (NBS1 mutated), characterized by various
developmental defects and also pathologies in adult life, including
cancer, immune deficiency, and neurodevelopmental and degeneration
defects. Despite a great deal of biochemical studies, the mechanism by
which these DDR molecules contributes to the etiology of the diseases
remains largely unknown. We attempted to decipher the biochemical
and physiological functions of these DDR molecules in neuro-stem cells
and postmitotic neurons using cellular and mouse models.
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