Small Molecule-Membrane Interactions
Drive Bacterial Membrane Vesicle
Formation

Bacteria possess many systems for the secretion and
delivery of cargo to target cells. One important system,
which is ubiquitous among Gram-negative organisms,
involves transport in small vesicles that bud off from the
outer membrane. Outer membrane vesicles (OMVs) have
been shown to deliver toxins to host cells and competitors,
avoid and interfere with the immune response, transfer
antibiotic resistance genes, sequester and degrade
antibiotics, and traffic both cell-to-cell communication
signals and small RNAs. Despite their direct contribution
to so many pathogenesis-related behaviors, our
understanding of how OMVs are produced remains
surprisingly incomplete. This presentation will discuss a
bilayer-couple model of OMV biogenesis. This
biochemical/biophysical model describes how
intercalation of a self-produced small molecule
preferentially into the outer leaflet of membrane causes it
to expand relative to the inner leaflet and thereby induce
membrane curvature. We have exploited all-atom and
coarse-grained molecular simulations to address
fundamental aspects of the bilayer-couple model,
including (1) how small molecule OMV inducers interact
with outer membrane lipids and (2) how membrane
responds to small molecule association.
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