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The cell membrane is asymmetric: Its inner leaflet consists mostly of phosphatidylserine
(PS) and phosphatidylethanolamine (PE) lipids while its outer leaflet mostly consists of
phosphatidylcholine (PC) and sphingomyelin. The cell membrane loses its asymmetry when
components of its inner leaflet, mainly PS molecules, flip to the outer leaflet. When this occurs,
binding of certain membrane proteins such as annexin V, which binds specifically to PS, is
enabled. Here, we study the effect of membrane density of PS molecules on annexin V binding
using a supported, planar lipid bilayer (SLB) system, made of 1,2-dioleoyl-sn-glycero-3-
phosphocholine, porcine brain L-a-phosphatidylserine, and cholesterol. Fluorescence recovery
after photobleaching (FRAP) data indicate that the fluorescently labeled phospholipid 1,2-
dipalmitoyl-sn-glycero-3-phosphoethanolamine-N-(7-nitro-2-1,3-benzoxadiazol-4-yl) (DPPE-NBD) in
SLBs on glass cover slips have a diffusion coefficient of 7.2 £ 1.1 x 10° cm’/s and the mobile
fraction was 96%. This high mobile fraction suggests that the lipids in the SLB are sufficiently
mobile. Further studies involve determination of protein distribution and measurement of the
mobility of protein on the bilayer using confocal microscopy and FRAP. The results could provide a
better understanding of cellular processes that occur only when the membrane is symmetric and

certain proteins have bound to it such as apoptosis.
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