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Our laboratory developed a new technology, which regulate gene expression by modulating
mRNA structure using a short oligonucleotide termed a Staple oligomer. The Staple oligomer
binds between distinct the G-tracts on target mRNA, bringing these G-tracts into close
proximity and thereby inducing the formation of RNA G-quadruplex(rG4) structure. Because
rG4s are highly thermostable, they block multiple enzymatic reactions including ribosomal
translation and exonuclease-mediated mRNA degradation. Consequently, this technology
termed RNA hacking (RNAh) enables precise regulation of gene expression.

In the present study, we report a new idea to enhance the regulatory efficacy of RNAh. When
rG4 structures are positioned into close proximity, two rG4s cooperatively assemble into a
highly thermodynamically stable tandem rG4 structure, which results in strong gene
suppression. Using this unique rG4 property, we designed a Staple oligomer that induces
tandem rG4 formations, thereby achieving robust suppression of gene expression.
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