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Elucidation of roles of hydration for inducing DNA strand breakage by ionizing
radiations
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Alterations resulting proton or electron transfer between biomolecules such
as DNA nucleobases and surrounding water molecules were investigated. Adenosine mono-nucleotide
(AMP) and deoxy adenosine mono-nucleotide (dAMP) were chosen as target molecules. In order to
investigate the alterations, X-ray absorption near edge structures (XANES) were observed before and
after soft X-ray irradiations for the solid films of the target samples in a vacuum chamber. The
obtained results showed that sugar site is one of the most fragile site in the nucleotide molecule.
It is known that 4" position is one of the most fragile position in a pentose ring. Proton transfer
from surrounding water molecules to 4"-position of pentose ring might induce degradation of sugar
site of nucleotide molecules.
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Figure 1 XANES spectra of soft X-ray
irradiated AMP and dAMP.
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