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Abstract: 
 
The microenvironment that surrounds cells plays critical roles in dictating cell fate and tissue 
regeneration. Biophysical signals, such as extracellular matrix architecture and compliance 
affect cellular response. In combination with biochemical signals from drugs, growth factors, 
nucleic acids and/or cells, synergistic effects on directing cell phenotypic changes and tissue 
regrowth are often seen.  
 
In this talk, we will share our works on designing fiber scaffolds that mimic the size-scale and 
architecture of the natural extracellular matrix for tissue repair. When presented to 
appropriate cell types, engineered fibers may also pose as artificial axons. We will discuss our 
recent findings on the roles of fiber-mediated mechanotransduction on neural cell fate, as 
well as gene silencing on nerve regeneration and remyelination, using spinal cord injury as a 
proof-of-principle. We will also share our new developments on enhancing nerve 
regeneration using nucleic acids- or cell-incorporated 3D-printed scaffolds. 
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