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Title of the project: Evolution of the function and structure of extracellular vesicles during a
long-term experiment with bacteria
Abstract (up to 10 lines): Many living organisms including bacteria produce extracellular vesicles involved
in cell-cell communication and molecular transport. However, many of these vesicles’ traits are still poorly
characterized including their structure, function, regulation, and dynamics. We will use the long-term
evolution experiment (LTEE) with Escherichia coli to study the dynamics and function of outer membrane
vesicles (OMVs). The LTEE consists in 12 populations that are propagated since > 70,000 generations from
a common E. coli ancestor in a glucose-limited environment. Our preliminary results have shown that 1/
OMVs are produced by both the ancestor and evolved clones over time; 2/ the biochemical traits of OMVs
markedly differ between the ancestor and evolved clones sampled at 50,000 generations; 3/ the
composition of the OMV membrane differs from that of the producing bacterial cells, suggesting a regulated
secretion process. The goal is to investigate both the function of the different types of OMVs produced by
the ancestor and evolved clones and their impact on bacterial evolution.

Objectives (up to 3 lines):
- Investigate the fusion capability of OMVs produced by the LTEE-derived strains with bacterial cells
- Investigate the type of information that is potentially exchanged between the LTEE strains via OMVs
- Investigate the properties of recipient cells upon integration of OMVs.

Methods (up to 3 lines):
Bacterial cultures, fluorescence assays, dynamic light scattering, high-performance thin layer
chromatography, fluorescence activating cell sorting, microscopy (light, confocal, transmission electron
microscopy), genome analyses, molecular cloning.
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