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Project summary: 
Pathogenic and commensal bacteria have evolved a diverse array of strategies to survive and even flourish in 
adverse environments. Enteric bacteria for example adapt to environmental stresses in the human 
gastrointestinal tract such as acid stress, oxygen limitation and exposure to antibiotics. A major role in stress 
response and adaptation is played by the bacterial envelope: membrane lipids not only determine the cell shape 
but also localise proteins to and within the envelope, control their folding and activity, and participate in the 
adaptive response as well as in biofilm formation, motility, virulence, and energy metabolism. The bacterial 
inner membrane hosts respiratory complexes, which generates a proton motive force essential for ATP 
production and membrane transport; as a side effect, aminoglycoside antibiotics exploit this gradient to 
penetrate into the cell. We recently discovered that in E. coli, lipid composition, membrane homeostasis and 
antibiotic sensitivity are controlled by the LdcI-RavA-ViaA chaperone triad. Building on our most recent 
unpublished findings, this M2 project will investigate the colocalisation of the triad components with respiratory 
complexes, lipids, and other potentially relevant systems at specific sites at the E. coli cell periphery using 
quantitative 3D single-molecule localisation microscopy. The internship will serve as a foundation for a PhD 
thesis aiming to decipher the sophisticated mechanisms that enable enterobacterial survival under challenging 
environmental conditions, employing a combination of optical and cryo-electron microscopy, advanced image 
analysis, and biochemical and biophysical characterisations.   
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