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Deformability analysis for rational design of sugar-modified oligonucleotides
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Nucleic acid drug is a promising candidate for the development of effective
treatment for genetic diseases. However, nucleic acid drugs have multiple issues and therefore have
not been widely used. In this study, we focused on the affinity of nucleic acid drug with the target

transcripts. We used molecular dynamic simulations for the development of rational molecular design

method. The effect of chemical modification on duplex stability could be evaluated by calculating
the force constants of the fluctuation of base pair step parameters during molecular dynamic
simulations. In addition, we revealed that the influence on the fluctuation of phosphate backbone
plays a key role on duplex stability. In summary, we developed a new molecular design method to
solve the affinity issue of nucleic acid drugs.
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