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Control of the formation for DNA base pairs by DNA interactions under ultimate
environments
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We investigated the stability for DNA duplexes, triplexes, and

G-quadruplexes under ultimate environments such as high ionic conditions inducing hydrated ionic
liquid (IL) of choline dihydrogen phosphate (choline dhp) and molecular crowding conditions inducing
by polyethylene glycols. Our quantitative analysis demonstrated that DNA triplex formation is
markedly stabilized in high ionic conditions and molecular crowding conditions compared with agueous
solution. Especially, in choline dhp, the stability of Hoogsteen base pairs in the triplexes is
comparable to that of Watson-Crick base pairs. Moreover, a molecular beacon that forms a triplex
with a conserved HIV-1 sequence was then designed and tested in choline dhp. The molecular beacon
specifically detected the target duplex via triplex formation with 10,000-fold sequence selectivity.
The unique behaviors of DNAs under ultimate environments will be useful in the design of
oligonucleotides for use in nanomaterials.
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