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Effects on p53 diffusion along dsDNA and nonspecific binding constant between
p53 and dsDNA of hyper-mobile water control
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The binding between a protein molecule and DNA is an intermolecular
interaction in water. Electrostatic force and van der Waals force are the protagonists and depend on
the nature of water. Here, we investigated how the water around DNA differs from the properties of
pure water. High-resolution microwave dielectric spectroscopy, high-resolution Raman OH stretch band

spectroscopy, and molecular dynamics (MD) computation were used in the study. Dielectric
spectroscopy detected water around dsDNA that had a faster and slower orientation response than pure
water. And from Raman spectroscopy, a new band of cooperative vibration mode of many water
molecules at the low wavenumber side of the OH stretch band of pure water was detected. By these
results and MD calculation, it was found that more than ten times the volume of water as DNA is
different from pure water. It will deepen our understanding of DNA protein binding and sequence

recognition.
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