Authors. Stefano Vanni, Bruno Antonny

Affiliation. Institut de Pharmacologie Moléculaire et Cellulaire, Université de Nice Sophia-Antipolis and Centre National de la Recherche Scientifique, UMR 7275, 06560 Valbonne, France.

Text. The various cellular organelles are characterized by specific lipid composition. In the late secretory pathway (plasma membrane, late endosomes), for example, membranes are enriched in negatively charged lipids and cholesterol, while in the early secretory pathway (endoplasmic reticulum, cis-Golgi) membranes contain a larger percentage of conical shaped lipids, such as diacylglycerols or those containing monounsaturated fatty acids (1). 
But what are the bilayer properties that are affected by these differences in lipid compositions? And how are proteins able to sense these differences in order to target specifically certain organelles?
By combining all-atom MD simulations with a topographical method able to scan the bilayer surface at the lipid-water interface, it has been shown that bilayers containing a high percentage of conical lipids are also enriched in defects in lipid packing and that these defects resembles those generated by curvature (2).
Equilibrium MD simulations also showed how these defects can be recognized by membrane-curvature sensing proteins that contain an Amphipatic Lipid Packing Sensor (ALPS) motif: ALPS motifs partition into the bilayer through repetitive insertions of hydrophobic residues into pre-exisiting lipid packing defects and the partitioning is dramatically slowed down in the presence of tightly packed lipid bilayers (3).
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