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In this project, we pioneered DNA droplets, a new fundamental technology of
molecular computing, and applied them to constructing macrophage-type molecular robots (artificial
cells). In addition, we attempted to construct the basis for digital-molecular-hybrid computing
based on this technology. We revealed the relationship between the physical/chemical properties of
DNA droplets and the DNA sequence of branched DNA nanostructures forming DNA droplets. In addition,
we established a method to control the thermodynamic stability and dynamic behavior of DNA droplets.

This has led to novel droplet-based molecular computing technologies that can recognize
biomolecules such as miRNAs and show division behaviors, and to the realization of DNA droplet-based
molecular robots that can selectively recognize cancer cells. In addition, DNA gel manipulation
using electrochemistry was integrated with cell technology.
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