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Abstract : The actin cytoskeleton regulates various key functions of the cell, including division, 
motility, and polarity establishment. Ultrastructural and molecular biological studies 
have revealed the nanoscale structures, molecular components, and signaling cascades 
regulating the actin cytoskeleton step by step. However, it remains unclear how 
nanometer-sized molecules are self-organized into cell-scale structures and how they 
cooperate to drive cell functions. To understand the underlying physical principles that 
govern the cytoskeletal assembly and cell morphogenesis, we employed an in vitro 
reconstitution approach. We established a method to encapsulate purified proteins or 
the cytoplasmic extracts of living cells into cell-sized capsules. Using this minimal 
model of the cell, we are seeking biochemical and physical conditions under which 
structures and functions recapitulating living cells are self-organized. In this seminar, 
I will present our recent efforts in understanding the regulatory mechanisms of cell 
division machinery and motility. 
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