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Engineering of Biological Membranes: From Wine Making to Nanopatterning

Abstract:

The self-assembling nature and compositional flexibility of lipid assemblies makes them attractive platforms
for study and engineering. Lipid molecules can self-assemble into a lipid bilayer, a fascinating fluid liquid
crystal that is the matrix of a fundamental unit of life, the cell membrane. Therefore, self-assembled lipid
bilayers are used in the lab to study real cell membranes. Some experimental models from our lab include
cell membranes of wine yeasts, crowded cell membranes, and curvature variant membranes of cellular
organelles. Because of the planar nature of lipid bilayers, modern laboratory tools can be applied in their
study and engineering, such as atomic force microscopy, single molecule tracking, and electron beam
lithography. Using principles that are familiar to chemical engineers, such as phase diagrams, obstructed
diffusion, and diffusion limited vs. kinetically limited processes, the equilibrium and dynamic behavior of
these systems can be analyzed and engineered.
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