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Staple oligomer hijacks protein translation machinery based on the
conformational changes of mRNA structure
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Nucleic acid-based technologies such as antisense oligonucleotide (ASO) and small
interfering RNA (siRNA) are effective strategies to inhibit the expression of disease-causing
genes with sequence complementarity. The technologies often exhibit off-target effects
emerging from the mis-hybridization to unintended genes. This is one of the challenges in the
development of nucleic acid medicines. Although various ASO and siRNA design platforms
have been developed to address this problem,

there are still some genes that are difficult to Translation
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target due to the limited number of potential
sequences for high suppression efficiency e
and low off target effects.

Here, we developed an alternative method
to suppress gene expression
induction of G-quadruplex structure in the

target mRNA using single strand DNA or

through
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RNA named staple oligomer (Fig. 1). RNA
G-quadruplex structure is known to inhibit
by blocking the
progression of ribosomes. The staple induced
G-quadruplex structure on S'UTR of mRNA
and its expression level was significantly
decreased both
Furthermore, we succeeded in inhibiting the

protein  translation

in vitro and in vivo.
progression of the disease by suppressing
responsible gene expression using the staple
in disease-model mouse (Fig. 2).

The staple system would be a promising
technique as a research tool in life sciences
and new class of nucleic acid medicines.

Fig. 1 The suppression of target gene expression by
staple-induced G-quadruplex
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Fig. 2 Evaluation of the effect of the staple on the
disease progression.
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