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Current Biological Physics and Nonlinear Science: 1) Physics on macro- molecules and
Research: membranes, including the structural transition of DNA molecules in relation to

their genetic activities. 2) Spatial-temporal self-organization under far-from-
equilibrium condition: Real-world experiment and theoretical modeling. 3)
Chemo-mechanical energy transduction under isothermal condition: Generation of

autonomous motion driven by chemical energy.
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Currently, many numerical studies have been carried out to shed light on the underlying
mechanisms of spatio-temporal self-organization in life. Many of the current studies seem
to remain as superficial interpretations because of the complexity of actual living systems.
In the present talk, I would like to show some examples of real-world modeling, which
help us to gain deeper insight on the essence of life. 1) Specific property of genome-sized
DNA molecule. 2) Emergence of cell-like structure & function under crowding condition

with macromolecules. 3) Self-organization of cellular assembly.




