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Cell-surface mimics to study virus-membrane
interactions

Virus entry is a complex dynamic multistep process requiring a series of fine-tuned events mediating virus
diffusion through the glycocalyx, its attachment to the cell membrane and lateral diffusion to the point of
entry. This is followed by entry, involving membrane fusion or membrane deformation into an endocytic
vesicle.

The aim of our research is elucidate the mechanisms by which viral pathogens interact with the cell'membrane
to crosses it and penetrate into the cell. We focus on the interplay between the membrane’s physico-chemical
properties and the virus attachment process and study how cellular and viral molecules act in concert to
modulate the processes through multivalency. Our research strategy widely relies of the use of artificial lipid
bilayers to mimic in vitro the basic molecular architecture of the cell membrane. We further, take advantage
of total internal fluorescence microscopy and single particle tracking to study, on a single particle level, virus
attachment to and diffusion on the cell surface.

To illustrate the potential of such a biophysical approach, I will, in my presentation, first focus on the inter-
action between norovirus and glycolipid-containing membranes and investigate the role of ligands mobility
and ligand clustering in modulating the affinity of the virus particle to the membrane.[1] In a second example,
I concentrate on the role of Influenza’s matrix protein in virus budding and search for mechanisms by which
the protein can induce membrane deformations. [2] In a last example, we use model membranes carrying gly-
cosaminoglycans, to elucidate the molecular mechanisms modulating attachment and release of the herpes
simplex virus. [3, 4]

Taken together, these examples illustrate the potential of artificial cell membrane mimics in the study of pro-
cesses occurring at the surface of a cell and demonstrate how such biophysical data can complement more
classical cell-biology experiments.
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