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Abstract of Research Project

In spite of the recent accumulation on the knowledge of a large number of biological molecules,
such as DNA and proteins, the understanding on the principle of system dynamics of life remains on a
primitive stage. In order to develop our fundamental understanding on “What is life?”, it is necessary to
regard life as an autonomous system under a thermodynamically open condition. In the present
research project, we will construct an artificial model cellular system, “de novo cell”, in a real-word
experiment. As for the model system, we adapt cell-sized phospholipids membrane, where the
experimental methodology to prepare the cell model was recently established by our research group. The
key for the successful result is to develop the study in connection with the theoretical design based on
nonlinear physics and nonequilibrium statistical thermodynamics. As the extension of these studies, we
will try to clarify the fundamental mechanism on the cell differentiation and morphogenesis. The results
of this study will provide impacts on biological science, medical science, etc. It is expected that the
present project will have worldwide contribution through the essential understanding of life.



