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Development of novel cyclized nucleic acids with the ability of pseudorotaxane and catenane
formation (‘Institute of Multidisciplinary Research for Advanced Materials, Tohoku University, >
Department of Chemistry, Graduate School of Science, Tohoku University) O Kazuki
Kuwahara'?, Kazumitsu Onizuka'?, Sayaka Yajima', Yuuhei Yamano', Fumi Nagatsugi'~

The interlocked structures such as rotaxane and catenane have been attempted to be
developed into molecular machines driven by external stimuli. In our laboratory, we have
discovered that a pseudorotaxane structure is spontaneously formed upon mixing cyclized
DNA with a target nucleic acid under physiological conditions". However, complexity of the
synthesis of cyclized nucleic acids was a problem. In this study, we succeeded to develop the
simplified synthesis of rotaxane-like structure-forming DNA (rfDNA). In addition, these
rfDNAs formed a pseudorotaxane structure efficiently (~90%, 2 h) when mixed with
complementary target RNA and we will present these results in detail.
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1) K. Onizuka et al., Nucleic Acids Res. 2017, 45, 5036-5047.
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