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Development of nucleic acid technology using ionic liquid compounds
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We investigated the effects of cationic molecules composing ionic liquids on

DNA and RNA structures. It was found that large cations have different binding properties from
metal ions due to steric exclusion from structured regions. Particularly, large tetraalkylammonuin
ions, such as tetrabutylammonium and tetrapentylammonium ions, decreased the stability of fully
matched duplexes but increased the stability of DNA structures forming a long internal, bulge, or
hairpin loop. The large cations also increased the stability of G-quadruplexes with long loops.
Analysis of the thermodynamic parameters and the salt concentration dependence suggested binding of
large cations to loop nucleotides but excluded from structured regions of DNA. It was also
demonstrated that the rate of DNA strand replacement and catalytic rates of ribozymes and DNAzymes
increased with the addition of large cations. These results provide insight into the application of
ionic liquids for nucleic acid studies.
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