


Structure-function study of tripartite efflux pumps from Gram negative bacteria 
in lipid nanodiscs, proteoliposomes, amphipols, or in their native membranes. 

 
 

In Gram negative bacteria, efflux pumps are major determinants of bacterial multi-
drug resistance. They are organized as macromolecular tripartite machineries that 
span the two membranes of the bacterium. High resolution structures of these pro-
teins have been determined but many questions remain regarding efflux pump as-
sembly, drug specificity, effect of the lipid environment. It is challenging to uncover 
mechanisms and dynamics of efflux pumps because their function depends on the 
correct assembly of three components, because they span two adjacent membranes 
and because these efflux pumps are active transporters that need energy to function. 
 
In the Laboratory of Physical and Chemical Biology of Membrane Proteins, we recon-
stitute efflux pumps into proteoliposomes, nanodiscs or solubilize them with amphi-
pathic polymers called amphipols, designed in the lab, that efficiently extract mem-
brane proteins from their lipid environment, while preserving their long-term stability. 
Our research focuses on efflux pumps from the RND superfamily, energized by the 
proton gradient at the membrane (e.g MexAB OprM from Pseudomonas aeruginosa) 
or by efflux pumps from the ATP-binding cassette (ABC) superfamily, energized by 
ATP hydrolysis (e.g MacAB TolC efflux pump from Escherichia coli). We study the 
molecular determinants behind pump assembly and transport and we tackle their 
structure-function analysis by crystallography, cryo-EM and NMR. 
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Application du concept de polypharmacologie au design du donécopride, un 

candidat préclinique contre la maladie d'Alzheimer. 

 

Cette conférence décrira l'intérêt d'une activité simultanée visant l'acétylcholinesté-

rase et le récepteur 5-HT4 pour un bénéfice thérapeutique dans des modèles de ma-

ladie d'Alzheimer. Les premières pharmacomodulations ayant permis la découverte 

du Donécopride ainsi que la description de la démarche de développement d’un 

MTDL seront présentées. Enfin  l’évaluation du donécopride dans des modèles cellu-

laires ou animaux conduisant à une réduction de la pathologie amyloïde dans un mo-

dèle transgénique de la maladie d’Alzheimer sera évoquée. Ces résultats confirment 

le fort potentiel de ce composé en cours de développement préclinique.  


