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Molecular pathology and regulatory mechanisms involved in the breakdown of
nucleotide pool homeostasis under environmental stress
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We elucidated the importance of nucleotide pools as the targets of radiation and
environmental stress as well as the biological significance of the quality control mechanisms for the
nucleotide pools. Under the breakdown of nucleotide pool homeostasis, damaged nucleotides are
incorporated into nuclear and mitochondrial genomes, and thus inducing mutagenesis, which results in
carcinogenesis or congenital abnormalities. Damaged bases accumulated in genomes are efficiently removed
by DNA repair mechanisms, however, persistent DNA repair induces programmed cell death. The cell death
can contribute to suppression of carcinogenesis, while in brain or neural tissues the cell death rather
causes neurodegeneration, such as Alzheimer"s disease or retinal degeneration. Moreover, we revealed that
d%$aged nucleosides released from the damaged cells act on adjacent cells, thus causing various bystander
effects.
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