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Construction of novel nucleic acid threaded structures and their application to
mRNA protection methods
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In this study, we have started research using functional nucleic acids with
flip-out ability to construct new nucleic acid-treading structures and explore their functions, with
a particular aim to control translation reactions. Although the initially designed molecule showed

flip-out ability, it did not result in the formation of a threaded structure. Based on previous
findings, we attempted to form a threaded structure into the target RNA by the slipping of a
cyclized nucleic acid with tails. We improved the synthesis method and attempted to control
translation using newly synthesized cyclized nucleic acids, but no significant change in efficiency
was observed. We have succeeded in elucidating the detailed mechanism of formation of the threading
structures (pseudorotaxanes and catenanes) and in non-covalent labeling, it is expected that the
functionality will be further improved in the future.
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Conditions: 0.25 uM target RNA, 0.5 uM prfON, 20 mM phosphate buffer (pH 7.0), 100 mM NaCl; The pseudorotaxane formation was performed at 20, 37
°C, and then quenched with loading buffer and rapidly cooled to 0 °C. The formations were analyzed by denaturing PAGE.
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prfON1 : 5-TTGCGTTGCGCTCACTGCCCGC-3' prfON2 : 5-TTGCGTTGCGCTCACTGCCCGC-3'

target RNA (28mer) : 3-AUUAACGCAACGCGAGUGACGGGCGAAA-(FAM)-5'
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