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Development of artificial cationic molecules for binding to A-type nucleic acid duplexes and
their application in controlling the properties of oligonucleotide therapeutics (Institute of
Science Tokyo) Rintaro Hara

Despite recent advancements in the field of oligonucleotide therapeutics, there are still some
problems including insufficient efficacy, safety, and delivery. A-type nucleic acid duplex
structures are important for both the mechanism of oligonucleotide therapeutics and their
structure. Duplex-type oligonucleotides include siRNAs composed of RNA/RNA duplexes,
and DNA/RNA heteroduplex oligonucleotides (HDOs). In our study, we have developed A-
type duplex-specific binding cationic oligosaccharides and oligopeptides capable of
recognizing the narrow major groove of the A-type duplexes.

ODAGal 4mer were able to bind to siRNAs to increase not only their thermal stability but
also their RNase A resistance. The binding of Dab 8mer accelerated the cleavage rate of
DNA/RNA heteroduplexes by RNase H, and ODAGal4 selectively inhibited the cleavage of
some mismatched DNA/RNA heteroduplexes. Since RNase H cleavage is one of the
fundamental mechanisms of action of antisense oligonucleotides and HDOs, these results are
promising for regulating the activity and safety of oligonucleotide therapeutics. Furthermore,
the additon of Dab 12mer into cholesterol-conjugated HDOs (chol-HDOs) has been
demonstrated to be effective in reducing their adverse effects. Intravenous injection of high-
dose chol-HDOs has been shown to induce adverse effects, including sedation and aPTT
prolongation, and Dab 12mer addition effectively suppressed such side effects.

As previously outlined, we have demonstrated that a wide range of properties of
oligonucleotide therapeutics can be improved using our A-type nucleic acid duplex binding
molecules. Additionally, we have developed A-type duplex binding molecules conjugated with
ligand molecules to improve the delivery of oligonucleotide therapeutics, and we will present
the details of these studies.
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