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With transcription initiation and DNA-transcription factor binding as
targets of analysis, we biochemically and statistically evaluated repetitive DNA sequence-dependent
transcriptional regulations. We also spectroscopically evaluated changes in physical properties of
double-stranded DNA and hydration water and their repetitive sequence dependence. In particular, we
performed solution NMR experiments for measuring iminoproton exchange of aqueous DNA solution
samples containing various types of repetitive sequences and dielectric relaxation measurements of
the DNA solutions. Combining the above measurements with perturbations to the hydrogen bonding
network by sub-THz irradiation, we attempted to interpret the relationship between the physical
properties and biomolecular functions as microscopically as possible from the results obtained.
These results suggest a direct effect of the sub-THz excitation on hydrogen bond recombination in
the DNA-water system.
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