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Novel Design Strategy of DNA-Artificial Nucleic Acid Chimera Toward Enhancement of
Target RNA Cleavage Activities: Modification Effects of DNA Moiety upon Complex
Stabilities and Activity (‘IMRAM, Tohoku Univ., *Nagoya Univ., *IRIDeS, Tohoku Univ.,)
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Oligonucleotide therapeutics (ONTs) have received much attention as the next-generation
modality of molecular targeted therapies. For approving ONTs as a generally applicable
pharmaceutical strategy, the improvements of the following three issues, 1. Off-target effects,
2. Low cellular uptake capability, and 3. Low therapeutic potency mainly originating from
extremely low intracellular concentrations should be required. We have proposed and
demonstrated a novel design strategy for improving these issues by the enhancement of
RNase H mediated target RNA cleavage efficiency by the Chimeric Artificial Nucleic Acids
(CANAs) consisting 5’-terminus modified DNA moiety conjugated with non-ionic peptide
backbone artificial nucleic acids moiety such as PNAY. In this study, we designed and
synthesized the second-generation CANAs incorporation of Locked Nucleic Acid (LNA)
and/or phosphorothioate (PS) modification on DNA moiety and Peptide Ribonucleic Acid
(PRNA)? on PNA moiety. Furthermore, we discussed the effects of these modifications upon
complex stabilities, duplex structures, nuclease resistance, and RNase H mediated cleavage
activity of the target RNA.
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