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and in vitro Properties (*IMRAM, Tohoku Univ., 2Nagoya Univ., 3IRIDeS, Tohoku Univ.,
“Grad. Sch. Biomed. Sci., Nagasaki Univ.)OKazutoshi Fujita!, Nozomu Ishiwata!, Masahito
Inagaki?, Masaki Nishijima!, Hironori Hayashi®, Yu Mikame*, Yasuyuki Araki®, Tsuyoshi
Yamamoto*, Asako Yamayoshi*, Eiichi Kodama®, Takehiko Wada!

To apply oligonucleotide therapeutics as promising pharmaceutics, the following
three issues should be improved, 1) Off-target effects, 1) Low cellular uptake capability,
and III) Low therapeutic potency mainly originating from extremely low intracellular
concentrations. We have proposed and demonstrated a novel design strategy for resolving
these issues by the enhancement of RNase H mediated target RNA cleavage efficiency by the
Chimeric Artificial Nucleic Acids (CANAs). CANAs are consisting of 5’-terminus modified
DNA moiety conjugated with non-ionic peptide backbone artificial nucleic acids moiety such
as PNA. To enhance the nuclease resistance and turnover number of RNase H
mediated target RNA catalytic cleavage cycle, we designed and synthesized the second
generation of CANAs (Fig.1) incorporation of Locked Nucleic Acid (LNA) and
phosphorothioate (PS-oligo) modification on DNA moiety. In this study, the genome RNA
of SARS-CoV-2 was set as the target, and our group applied the CANA for
COVID-19 treatments.
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Fig.1 Structure of Chimeric Artificial Nucleic Acid (CANA).
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