
ABSTRACT
Biophysical properties of cell environment direct the structural adaptation and functional coupling 
of the cells to their environment. Cells perceive their microenvironment not only through chemical 
signals, but also through physical cues which are largely originated from extracellular matrix (ECM) 
and body fluids. ECM stiffness potently regulates cellular behaviors in various biological events. 
For example, interpenetrating network with different stiffness affects the micro-extrusions, motility, 
and adhesiveness of breast cancer cells, without changing cell proliferation and survival. These 
changes are likely to be attributed to more microtubules assembled inside the cells and more 
extracellular vesicles released into microenvironment.
Biophysical cues can initiate or strengthen the biochemical signaling for the fate determination 
and differentiation of stem cells. Multilineage differentiation of adipose-derived stem cells is 
closely regulated by biochemical and/or biophysical cues in extracellular microenvironment. For 
example, certain types of integrins alter the adipogenesis of adipose-derived stem cells, likely, 
by alleviating cytoskeletal tension, which is manifested by the presence of specific cell stage with 
reduce cytoskeletal tension. Our observations not only open a simple avenue to engineer cell fate 
in vitro but also start to reveal the physical elements that regulate and determine cell fate.
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