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2-2  The Emergence Mechanism of the Dynamic Order by Biological Molecules
—Ordered Structures Generated by Nanometer-size Biological Molecules through
Dynamic Interactions—
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Self-propelled particles that can convert energy into mechanical motion, such as birds and fish,
form a dynamic order by following local rules that are determined by the distance and relative veloc-
ity of each particle. Many theoretical studies have been proposed on the bottom-up nature of the
collective motion by self-propelled particles, but experimental verification has been stagnant due to
its difficulty. In recent years, as an excellent experimental system for studying the collective move-
ment of self-propelled particles, in vitro reconstitution assay previously constructed for elucidation
of the mechanism of cell movement in the life science field has attracted attention. /n vitro reconsti-
tution systems constructed from protein molecules/complexes reproducibly create the incomparable
complexity found in nature. Studying these populations of biomolecules/complexes can shed light
on new phenomena that cannot be easily observed with conventional chemical systems. In this
review, we summarize the emergence of dynamic order revealed by the in vitro reconstruction ex-
periments conducted by our research group.
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