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Chemical biology research on dynamic nucleic acid structures and small molecule interactions
(‘SANKEN, Osaka University) OKazuhiko Nakatani'

Dynamic nucleic acid structures, such as bulges, mismatches, and trinucleotide repeats, are
critical to biological functions and disease mechanisms. Our research focuses on designing
small molecules that selectively target these structures to modulate their functions. Using an
induced-fit design, we synthesized molecules that bind DNA bulges and mismatches,
uncovering unique structural insights, including cytosine "flip-out" mimicking uracil-DNA
glycosylase (UDG). These findings extended to studying trinucleotide repeats implicated in
neurological disorders like Huntington’s disease. We further developed small molecules
targeting RNA repeats to regulate RNA functions, including splicing and frame-shifting. This
work demonstrates the potential of small molecules in modulating dynamic nucleic acid
structures, providing a foundation for RNA-targeted drug discovery. This lecture will highlight
key findings and their implications in chemical biology.
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