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Leaflet-specific quantification of choline lipids in the two layers of asymmetric vesicles

(! Graduate School of Science, Osaka University) Hirofumi Watanabe', Shinya Hanashima',
Tomokazu Yasuda', Michio Murata'

A common feature of eukaryotic cell membranes is that the lipid composition of the outer
leaflet is different from that of the inner leaflet of the lipid bilayer. This lipid asymmetry is
constantly maintained by the flipping/flopping valance, resulting in specific membrane
properties. However, it is not easy to precisely quantify the asymmetric distribution of
phospholipids in lipid bilayers. We established a new solid-state "H NMR method to determine
the composition of choline-lipid in each leaflet. The asymmetric liposomes consisting of
sphingomyelin with perdeuterated trimethylammonium headgroup in the outer leaflet and
unsaturated phosphatidylcholine in the inner leaflets were prepared. The non-deuterated
phospholipid signal from the outer leaflet was distinguished from that from the inner leaflet by
adding Pr*" as a shift reagent. The peak area of the "H-NMR directly revealed the asymmetry
of the choline-lipid in the liposomes. Furthermore, the time course of the inner/outer ratio of
the MesN signal allowed us to estimate the flip-flop rate.
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