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Development of gene expression controlling system driven by host-guest interaction
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Artificial genes provide numerous applications ranging from elucidation of biological
functions to gene expression-based therapeutics such as DNA vaccines. Lack of a methodology
to control gene expression at arbitrary locations and timing is a challenge. To this end, we
designed adenosine derivatives modified with cucurbit[7]uril (CB[7])-specific guest moieties;
these nucleoside derivatives were expected to form a stable duplex by base-pairing with
thymidine whereas in the presence of CB[7] forms a bulky host-guest complex to dissociate
the duplex structure. Furthermore, we anticipated that addition of a high-affinity guest would
induce guest exchange reaction to reassociate the duplex structure. By utilizing these
nucleosides, we successfully demonstrated the reversible control of base pair formation and
artificial gene expression control in vitro. In the presentation, we will report the details of
molecular design and reversible control of gene expression.
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