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To reduce the liver toxicity of hetero deoxyribooligonucleotides (HDOs), optimization of artificial
nucleic acid was carried out. HDO were prepared with two novel artificial nucleic acids instead of
LNA. For this experiment, three more toxic antisense sequences were selected. We examined the
toxicity reduction effect of these novel nucleic acids in a mouse model. In HDOs using LNA in any of
these sequences, the administration of high doses had a strong gene-suppressing effect on the whole
body but very high toxicity was observed as expected. On the other hand, when the nucleic acid was
substituted with the novel nucleic acid X, no decrease in the gene suppression effect of the target
gene was observed but a remarkable reduction in toxicity was observed. The same effect was seen in
all three genes examined. In addition, when replacing the nucleic acid with the novel nucleic acid Y, a
decrease in the gene suppression effect of the target gene was observed. On the other hand, when
replaced with the novel nucleic acid Y, marked reduction of toxicity was observed. By replacing
artificial nucleic acid, remarkable reduction of toxicity became possible. We compared these sera
from mouse. Using the inflammatory cytokine ELISA, cytokines reduced by changing to a novel
nucleic acid were examined. By replacing LNA with a new nucleic acid, two types of cytokines are
confirmed to decrease. Currently, we analyze the change with time of this cytokine.

To suppress the liver accumulation of HDOs, that is the liver-negative targeting, we developed
poly(ethylene glycol) (PEG) conjugates. The obtained conjugate, PEG-HDOs, showed much longer
blood circulation property, compared with a non-conjugated control, allowing for less efficient liver
accumulation. On the other hand, to increase the targetability of HDO delivery, we also developed
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multiple ligands-installed polypeptides (MLPs) and conjugated it with HDO. The MLP conjugate

significantly enhanced the internalization of HDO, leading to the enhanced gene silencing efficiency

in the cultured cancer cells. This formulation undergoes in vivo experiments.
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