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Abstract:

Biological nanofibers ranging from polysaccharides to proteins are universal building blocks in nature and fulfill a wide range of important functions in natural materials and living machines including natural composites, extracellular matrix (ECM) and cells. The ability to tailor the properties of nanofibers has contributed to significant advances in biomaterials, tissue engineering as well as bionanotechnology.  In this talk, I will present three unconventional examples for engineering of polysaccharide and protein-based nanofibers into new structures, biomaterials and devices following a general bio-inspired strategy. These examples include: (1) to produce multi-scale assembly and patterning of nanofibers based on the ways that nature weaves fibrous structures into materials and devices across multiple length scales; (2) to develop nanofiber-based protonic transistors (“Bioprotonics”) based on the ways that living systems harvest proton currents for energy transduction and information communication; (3) to rationally design self-assembling nanofiber-based underwater adhesives via genetic engineering based on the ways that marine species and microorganisms harness nanofiber-based structures as underwater adhesives. 
