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Control of Superstructure and Functionalization of DNA by THz Wave Illumination
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Absorption spectra were measured for DNA constituent bases in a terahertz
(THz) range from 16.7 to 600 cm-1. Furthermore, quantum chemical calculations were conducted, aiming
at making comparisons between the spectra measured experimentally and those reproduced numerically.
As a result, we were able to identify almost all the absorption peaks measured experimentally. In
addition, we heated and dried an aqueous solution of hairpin-structured DNA with partially formed
hydrogen bonds in the molecule. As a result, we confirmed that the absorption at around 540 cm-1
increased by this heating and drying processes.

This means that the existence of hydrogen bonds in DNA can be confirmed by measuring the
above-mentioned THz absorption intensity. Regarding an attemﬁt to control the bonding or
dissociation of hydrogen bonds in DNA by the irradiation of high-intensity THz waves, the results
are not so clear and the attempt is a subject for future research.
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Fig. 2. Preparation procedures of DNA samples.
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Fig. 3. Comparison of the absorption spectra measured experimentally (solid black) and numerically obtained using the
three models (M: dotted red, D: broken blue, and T: solid green). The left ordinate is for the experiment, while the right
ordinate is for the calculations. The spectra of D and T in (a) are shifted vertically by 25 and 50, respectively.
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Fig. 6. Integrated absorbance of each separated peak.
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