(®)
2020 2023

DNA

Quantum mechanism and regulation of radiation damage to DNA
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To understand the mechanism underlying the radiation damage to DNA, which
are thought to be a major cause of radiation effects such as mutation, experiments of X-ray
spectroscopy and theoretical approaches were conducted in terms of a quantum mechanical point of
view. X-ray photoelectron spectroscopy and X-ray absorption spectroscopy were applied to elucidate
the electronic properties of DNA related molecules, particularly energy gaps between the valence and

conduction levels. The experimental evidence was compared with the energy levels obtained by
guantum chemical calculation. The findings strongly suggest that the bromination or iodination of
DNA significantly reduce the energy gap, indicating that the DNA obtains a metal-like property by
the halogenations. This electric nature may open a novel quantum control technique to regulate DNA
damage induction and resulting radiation effects on cells.
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THE ENZYMES, DNA Damage and Double Strand Breaks - Part A
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