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Mitigating the toxicity of gapmer-type antisense oligonucleotide by using acyclic nucleic acid
(‘Graduate School of Engineering, Nagoya University) (OMasaya Higuchi,' Yukiko Kamiya,'
Hiroyuki Asanuma'

Although phosphorothioate-modified gapmer-type antisense oligonucleotides (PS-ASOs)
show high antisense activity, PS-ASOs induce hepatotoxicity depending on chemical structures
or sequences. In this work, we attempted to mitigate the toxicity of PS-ASO by modification
with acyclic nucleic acid: Serinol nucleic acid (SNA) and acyclic L-Threoninol nucleic acid (L-
aTNA), which were developed in our laboratory. The cell death caused by transfection of toxic
PS-ASO was reduced by modified PS-ASO in which a single SNA or L-aTNA was introduced
at position 2 in a gap region of toxic PS-ASO. It is known that the paraspeckle component
protein P54nrb mislocalized to nucleoli upon introduction of toxic PS-ASO. Immunostaining
analyses revealed that the mislocalization of P54nrb was decreased in the cells transfected with
the modified PS-ASO. These results indicated that inhibition of the unexpected interaction
between PS-ASO and intracellular proteins by SNA or L-aTNA resulted in reduced toxicity.
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