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Rational control of gene expressions by chemically regulating topologies of
nucleic acid structures

Sugimoto, Naoki
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In this research project, ?ene regulation mechanisms based on nucleic acid
structures, whose topological properties dynamically fluctuate depending on the molecular
environment in cells, were investigated through quantitative analyses of their structures and
stabilities. Physicochemical factors that affect the structures and stabilities of nucleic acids
have been elucidated under molecular crowding conditions. Correlations between the nucleic acid
structures and their functions to modulate gene expressions were also investigated. Furthermore, the
construction of artificial molecules was demonstrated to apply to the regulation of nucleic acid
functions based on the modulation of the dynamics and stabilities of their structures. The results
of this research project are expected to provide great advances in not only the academic chemistry
and biology of nucleic acids but also in a wide range of applied fields such as therapeutic,
diagnostic, and medicinal applications.
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