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Challenge in computational science toward the identification of the reaction
pathway for the formation of nucleic acids-small molecule complexes

Nakatani, Kazuhiko
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The present study aimed to understand the essential nature of induced
conformational small molecule-RNA binding with dynamic conformational changes. For the structurally
analyzed small molecule DANP-C bulge complex, we generated an initial structure in which the DANP on

the opposite side of the cytosine bulge was pulled apart at an appropriate distance perpendicular
to the hydrogen bond, and the stable structure from that structure was determined by simulation. As
a result, it was found that there are multiple transition states before the complex structure is
formed, i.e., the coordinates at which the original structure is no longer restored, and a clue to
the structure of the transition states was obtained through precise structural analysis. Parameters
for quantum chemical calculations were derived, and structural optimization at the wh97xd/6-31+gd
level of the density functional theory was performed in water.
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