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Cholesterol Distribution in The Inner and Outer Leaflets of Asymmetric Bilayer Membranes
(Graduate School of Science, Osaka University) Hirofumi Watanabe, Shinya Hanashima,
Michio Murata

Cell membranes are asymmetric, in which the molecular species and composition of the
phospholipids greatly differ between the inner and outer leaflets. This asymmetry is strictly
maintained by enzymes and biosynthesis to fulfil the crucial role in the physiological functions
of cell membranes. Besides phospholipids, the asymmetric distribution of cholesterol (Cho) is
thought to be essential for biomembranes. The distribution of Cho, which is largely due to
thermodynamic equilibrium controlled by Cho-lipid interactions, remains elusive because the
flip-flop movement of Cho is much faster than phospholipids.

We examined Cho distribution in the inner- and outer-leaflet of the asymmetric large
unilamellar vesicles (aLUV) that were composed of sphingomyelin for the outer leaflet and
unsaturated phosphatidylcholine (PC) for the inner leaflet. aLUVs was prepared using a
cyclodextrin-mediated lipid exchange method.  Forster resonance energy transfer (FRET) was
measured between the NBD-PE with leaflet selective distribution and cholestatrienol (CTL), a

fluorescence analogue of Cho. The results strongly suggest asymmetric distribution of Cho in
aLUV.
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