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Nucleic Acids Chemistry beyond the Watson-Crick Double Helix (77): The effect of high-
pressure on non-canonical structures of DNA (\FIBER, Konan University, *Graduate School of
System Informatics, Kobe University, 3FIRST, Konan University) O Tatsuya Ohyama,!
Shuntaro Takahashi,! Hisae Tateishi-Karimata,' Shigenori Tanaka,? Naoki Sugimoto'-

We revealed that DNA G-quadruplex thermodynamically destabilized under high pressure,
and the destabilization was reduced under molecular crowding condition.!? In this study, to
clarify the difference of stability of DNA G-quadruplex under high pressure and the molecular
crowding condition, we carried out molecular dynamics (MD) simulation for thrombin binding
aptamer (TBA; Figure 1) in the presence and absence of 1.0 M PEG200 under 0.1, 100, 200,
300, 400, 500 and 1000 MPa. The radial distribution function of hydrated water molecules
based on MD trajectories showed that hydrated water molecules transferred from backbone to
guanine base of G-quartets with increasing pressure. On the other hand, under the crowding
condition and high pressure, changes in the distribution of hydrated water molecules around
TBA depending on change of pressure were small. We will discuss the detailed difference of
distribution of hydrated water molecules around G-quadruplex, and interactions between the
water molecules and G-quadruplex.
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