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Abstract 

1. Assembly of hairpin DNA 

We have developed a hairpin DNA assembly technology that enables cancer-selective 

immune activation to induce cytotoxicity. The designed artificial DNA hairpins assemble 

into long nicked double-stranded DNA triggered by intracellular microRNA-21 

(miR-21), which is overexpressed in various types of cancer cells. The products from the 

hairpin DNA assembly selectively kill miR-21-abundant cancer cells in vitro and in vivo 

based on innate immune activation. Our approach is the first to allow selective oncolysis 

derived from intracellular DNA self-assembly, providing a powerful therapeutic 

modality to treat cancer. 

2. Catalytic hairpin assembly 

DNA decoys inhibit cellular transcription factors and are expected to be among the 

nucleic acid drugs used to downregulate the transcription process. To reduce undesired 

decoy function in normal cells, we adopted catalytic hairpin assembly (CHA) to produce 

a DNA duplex from a hairpin DNA pair in response to miR-21. We designed the DNA 

hairpin pairs to form a DNA decoy that binds to NF-kB, whose overexpression is related 

to many diseases, including cancer. The transformation of the DNA hairpin pair to the 

NF-kB DNA decoy was catalyzed by miR-21, which is expressed in various types of 

cancers. Intracellular CHA progression and the inhibitory effect against NF-kB were 

observed only in miR-21 overexpressing cancer cells. The intracellular 

miR-21-catalyzed production of the NF-kB DNA decoy has the potential to reduce side 

effects on normal cells, thereby strengthening the therapeutic profile of the CHA-decoy 

system. 

 


