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Bacterial flagellar dynamics in anisotropic media

Bacterial navigation of anisotropic fluids plays a significant role in
biofilm formation, bacterial colonization of the mucosal linings of
the lungs and reproductive tract, and the organization of the gut
microbiome. In these settings, hydrodynamic interactions force
bacteria to swim along a preferred direction rather than the classical
run-and-tumble motion in three dimensions. In this seminar, | will
discuss bacterial flagellar dynamics in man-made and natural
anisotropic fluids exemplified by a bio-compatible nematic liquid
crystal and cervical mucus. | will discuss our recent discovery of
unidirectional swimming and motion reversal in both systems, supporting the model of mucus as
an effective liquid crystal, and will showcase our findings of new mechanisms of bacterial
environment exploration, which is dominated by mechanical interactions between the flagella
and the complex fluid.
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