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Exploration of Nucleic Acid Design Methods Oriented to Induce Selective Cytotoxicity Using
miRNAs as Biomarkers (Faculty of Engineering, The University of Tokyo) OHiroki Oiwa,
Akimitsu Okamoto

This study aims to develop a nucleic acid that selectively induces cell death in various cancer
cells by applying oligonucleotides that are reported to selectively target cancer cells using a
pair of hairpin DNAs that trigger chain reactions with specific miRNAs in the cytoplasm to
form double-stranded DNA (= hybridization chain reaction, HCR)!,

While previous research utilized a pair of hairpin DNAs targeting miR-21, which is known
to be overexpressed in cancer cells, in this study, we conducted a microarray analysis to identify
miRNAs that are overexpressed in specific cancer cells compared to normal cells. New hairpin
DNA pairs were then designed to target the identified miRNAs. These designed hairpin DNA
pairs were confirmed to trigger HCR in the presence of their target miRNAs in vitro.
Keywords : HCR; DNA; miRNA,; Cancer

2 FFHOA~T B DNA MBHIEANOFFED miRNA Z AUz, #EEMICIS LT &
4 DNA Z BT D SENA 7 U A A B — g VB L, HCR)ZFIH LT A Ml
BIRAICHIIE 2 B E R 244 ) X7 LAF FUEIGH L, k& 22208 AAIE 2 R A
BT DR 5 Z LIk o T, Eho@iR Mo m E 4 BT,

FEATHFRICEB N TR, DAMIE CEEPEH L TWD 2 E0H 5TV 5 miR-21 ZFER
ELTEATEY DNAXT DAL TR, AFZETIE mRNA ~ A7 a7 LAIZ X
S THREE DD AIRIZ I CIEF MR & Foie U CEREPEEL L TV 5D miRNA & 8772 125
E L. B L7 miRNA (2% LT 72 ~7 B2 DNA X7 2%t Liz, &t Liz~7 ¢
> DNA <71, miRNA OIFFE FIZHBWT HCR &5 &L 232 & 2% in vitro D FEER T

Wi,
\\:cn

miRNA CGAS
TTITTTTIITITI A TTT I1IHI.|[|1. T
oS HCR product

cytoplasm :
cGAMP  ATP + GTP

¢ > dsDNA-driven
STING — immune response

[1] Oncolytic Hairpin DNA Pair: Selective Cytotoxic Inducer through MicroRNA-Triggered DNA Self-
Assembly. Morihiro, K., et al., J. Am. Chem. Soc. 2022, 144(51), 23298-23308.

© The Chemical Society of Japan - [AID401-1Tpm-13 -



