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Hierarchical self-assembly of DNA nanostructures for the construction of
artificial cellular nuclear molecular robots
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In order to apply DNA microgel technology to create artificial
cell-nucleus-like structures for molecular robots, research was carried out on DNA microgel
self-assembly technology. The DNA microgels were made by the hybridization of Y-shaped DNA
nanostructures, which were made of chemically synthesized short-stranded DNA. It was discovered that

DNA forms not only the gel particle state but also the droplet state. Experiments on
sequence-dependent control of the phase transition and phase separation behavior of DNA droplets
were successfully performed. The phase separation pattern and the splitting of DNA gel induced by
external molecular stimuli (proteins) were demonstrated. In conclusion, we have developed the
fundamental technologies for the construction and control of an artificial nuclear molecular robot.
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