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This work aimed to construct artificial organelles that can be assembled and
disassembled in response to external stimulation. DNA nanostructures capable of exhibiting
liquid-liquid phase separation (LLPS) were designed. The formation of the DNA droplets in response
to specific DNA strands was confirmed. I succeeded in accumulating multiple functional enzymes into
DNA droplets formed via LLPS at specific ambient conditions. We also attempted to construct DNA
microstructures with domains, which was inspired by the domain formation of lipid bilayer via
lateral phase separation. The formation of the phase-separated capsule-like structures was achieved.
Regulating the formed patterns and the degradation of the capsule structures by enzymatic reactions

were also demonstrated.
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