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Abstract	
 
Chromonic liquid crystals (LCs) are promising materials for interfacing with biological systems because they are compati-
ble with a wide range of mammalian and bacterial cells as well as vesicular assemblies formed from lipids and proteins.  
In contrast to past studies of inorganic and polymeric colloids, which are sufficiently rigid that their individual shapes and 
properties are not changed by elastic stresses imposed by the LCs, assemblies formed from biological molecules are typi-
cally soft and deformable.  In this presentation, I will describe the results of two studies that have explored how model soft 
biological colloids (micrometer-sized shells formed from phospholipids and rod-shaped bacteria) behave in chromonic 
LCs.  For giant unilamellar vesicles, we find a sharing of strain between the LC and lipid shells, resulting in formation of 
spindle-like shells and other complex shapes.  We also observe that LC-induced strain of the lipid bilayers can result in 
changes in barrier properties.  We accompany our experimental observations with an analysis of the thermodynamics of 
this system, and place the results into the context of biological design principles for soft materials where strain is used to 
regulate supramolecular organization.  For rod-shaped bacteria, we find also that stresses transmitted from the LC to the 
cells can result in bending of motile cells, thus revealing new opportunities to use LCs to report changes in mechanical 
properties of bacterial cells.   Additional observations regarding the dynamic behaviors of motile bacterial cells in LCs 
will be described. Overall, our results hint at new designs for reconfigurable soft materials with applications in sensing and 
biology.  
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