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Abstract 
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Abstract: The retroviral Gag protein targets the plasma membrane of infected cells for viral particle 
formation and release. The matrix domain (MA) of Gag is myristoylated for membrane anchoring 
but also contains a highly basic region that recognizes acidic phospholipids. Gag targets lipid 
molecules at the inner leaflet of the plasma membrane including phosphatidylinositol (4,5) 
bisphosphate (PI(4,5)P2) and cholesterol. Here, we addressed the question whether HIV-1 Gag was 
able to trap PI(4,5)P2 and/or other lipids during HIV-1 assembly in silico, in vitro on reconstituted 
membranes and in cellulo at the plasma membrane of the host CD4+ T cells. In silico, we could 
observe the first PI(4,5)P2 preferential recruitment by HIV-1 MA or Gag while protein docked on 
artificial membranes. In vitro, using biophysical techniques, we observed the specific trapping of 
PI(4,5)P2, and, to a lesser extent, cholesterol and the exclusion of sphingomyelin, during HIV-1 
myr(-)Gag self-assembly on LUVs and SLBs. Finally, in infected living CD4+ T cells, we measured 
lipid dynamics within and away from HIV-1 assembly sites using super-resolution stimulated 
emission depletion (STED) microscopy coupled with scanning Fluorescence Correlation 
Spectroscopy (sSTED-FCS). The analysis of HIV-1 infected CD4+ T lymphocytes revealed that, upon 
virus assembly, HIV-1 is able to specifically trap PI(4,5)P2, and cholesterol but not 
phosphatidylethanolamine (PE) or sphingomyelin (SM) at the cellular membrane. Furthermore, 
analyzing CD4+ T cells expressing only HIV-1 Gag protein showed that Gag is the main driving 
force restricting the mobility of PI(4,5)P2 and cholesterol at the cell plasma membrane. Our data 
provide the first direct evidence showing that HIV-1 Gag creates its own specific lipid environment 
for virus assembly by selectively recruiting lipids to generate PI(4,5)P2/cholesterol-enriched 
nanodomains favoring virus assembly, and that HIV-1 does not assemble on pre-existing lipid 
domains. 
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