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Abstract 
Biological membranes are involved in many cellular processes including cell migration, membrane trafficking, 
and cell signaling. Significant amount of work has elucidated the molecular machineries that regulate dynamic 
membrane-based processes. In parallel, there are growing interests in recent years in trying to understand how 
mechanical state of the cells are utilized as a regulatory input to control cellular processes. My lab is broadly 
interested in studying the mechanochemical responses and force generation of biological systems, both in cells 
and in cell-like systems. In this talk, I will present two directions in building cell-like systems referred to as 
synthetic cells. In the first part of the talk, I will describe self-organization of reconstituted actin network, with 
crosslinker proteins and molecular motor myosin, in synthetic cells. Depending on the confinement size and 
concentrations of actin crosslinkers, distinct actomyosin patterns emerge in the form of asters and rings and 
could constrict the synthetic cell. In the second part of the talk, I will describe a general synthetic cell platform 
that makes use of encapsulation of mammalian cell-free expression reactions to reconstitute membrane proteins 
for generating membrane-active synthetic cells. I will share our work on building mechanosensitive synthetic 
cells and ongoing work on building synthetic neurons.
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