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Membrane-mimicking systems: Synthesis and applications
Abstract
The first part of my presentation will be dedicated to the presentation of synthetic antioxidants that can been used either as therapeutics or probes in oxidative stress state. Indeed, there has been an increasing number of synthetic compounds reported in the literature over the past decades [1]. Among them, free radical scavengers such as α-phenyl-N-tert-butylnitrone (PBN) have been widely used as a protective agent in several biological models [2,3]. Amphiphilic compounds possessing both hydrophilic and lipophilic groups are expected to exhibit improved bioavailability and membrane crossing ability while more lipophilic compounds are expected to insert and remain within the membranes. Our work over the past 20 years has been devoted to the design of amphiphilic and lipophilic nitrones. I will present the most significant results we have obtained in collaboration with various partners.
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Figure 1. (Left) Evaluation of the antioxidant properties of Bitailed PBN nitrones in biomimetic membranes; (Right) Chemical structure of Cholesterol-based additives for the stabilization of membrane proteins.

In a second part of my presentation, I will talk about the need of suited chemical tools to extract, solubilize and stabilize membrane proteins (MPs). So far, conventional detergents have often failed to reach all the specific requirements for MPs handling. In our group we have extensively work on the design of milder detergents. Predominantly, we focused our synthetic approach on sugar-based amphiphilic molecules. Among them, an extensive work has been done on the diglucose methyl polar head (DG) to generated non-ionic detergents. We associated it with a variety of hydrophobic part from fluorinated tails to hydrogenated moieties including aliphatic chains or cholesterol skeleton. [4-6] Very recent findings showed that two DG derivatives can directly assemble lipids and membrane proteins to form lipid-bilayer nanodiscs rather than mixed micelles [7]. We also demonstrated that the use of single glucose (Glu) polar head could lead to promising amphiphiles that can be used either as additives of crystallization [8]. 
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