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Abstract

To gain insight into the lipid-mediated interactions between (trans)membrane proteins, we
developed a mesoscopic model of a lipid bilayer with embedded proteins. This model is simulated
using dissipative particle dynamics. Our calculations of the potential of mean force between these
transmembrane proteins show that hydrophobic forces drive long-range protein-protein
interactions and that the nature of these interactions depends on the length of the protein
hydrophobic segment, on the three- dimensional structure of the protein, and on the properties of
the lipid bilayer.

We also discuss the effect of cholesterol on these lipid-mediated protein-protein interactions. We
propose a mechanism by which cholesterol affects protein interactions: protein-induced,
cholesterol-enriched, or cholesterol-depleted lipid shells surrounding the proteins affect the
lipid-mediated protein-protein interactions. Our calculations of the potential of mean force
between proteins and protein clusters show that the addition of cholesterol dramatically reduces
repulsive lipid-mediated interactions between proteins (protein clusters) with positive mismatch,
but does not affect attractive interactions between proteins with negative mismatch.
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