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Interaction of apolipoproteins with lipid surfaces plays crucial roles in lipoprotein metabolism and cholesterol
homeostasis. In this study, to understand the detailed mechanism by which apolipoprotein (apo) A- 1 associates with
plasma membrane and lipoprotein particles, we investigated the effects of lipid composition and surface curvature on the

lipid-apoA-I interactions. ApoA-I binding to lipid particles depends on membrane structure. Fluorescence and
13C-NMR measurements revealed that apoA-I recognizes headgroup separation (hydrated space) between phospholipid
molecules and displaces water molecules from the surface when it binds. At the surface monolayers of lipoprotein parti-
cles, interpenetration of core triglyceride molecules with phospholipid molecules appears to occur to alter the surface
structure. ApoA-I binding to lipid membrane induces an increase in a-helical structure. This o-helix formation generates
exothermic heat and promotes apoA-I binding to lipid. However, binding of apoA-I to small emulsions exhibited en-
dothermic heat although apoA-I increases a-helical content. Taken together, these observations suggest that the presence
of core triglyceride modifies the highly curved emulsion surface and thereby the thermodynamics of apoA-I binding in a
manner that compensates for the exothermic heat generated by a-helix formation.
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Lipid bilayer vesicles
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Fig. 1. Schematic View of Lipid Particles Used in the Present Study
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Lipid bilayer vesicles are spherical particles composed of phosphatidylcholine (PC) bilayer, and lipid emulsions are triglyceride droplets stabilized by surface

PC monolayer.
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Fig. 2. (A) Binding Isotherms of apoA-I to LEM (Closed Circle) and LUV (Open Circle), (B) and (C) Comparison in apoA-I

Binding Maximum (B,,) to Lipid Emulsions and Vesicles

The binding curves were obtained by nonlinear regression fitting to a one-binding site model. TO: triolein, C8: medium chain triglyceride, CE: cholesteryl ester,

Chol: cholesterol.
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Fig. 3. Correlation between Surface Hydration and apoA-I
Binding
For SUV, the chemical shift of the outer leaflet of bilayers was em-
ployed.
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Fig. 4. (A) Fluorescence Spectrum of Pyrene-PC, (Inset) the Concentration Dependence of Excimer to Monomer Fluorescence In-
tensity Ratio (I./I,) in LUV, (B) Ratio of Excimer to Monomer Fluorescence Intensities
Two peaks, one for monomer (I: intensity at 377 nm) and the other for excimer (I.: intensity at 479 nm), were observed.
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Fig. 5. (A) Far-UV CD Spectra of apoA-I in the Absence (Solid Line) and Presence (Broken Line) of SUV, (B) Heat Generated by

apoA-I Binding, Injection of apoA-I into Buffer (Upper Dotted Line) and SUV (Lower Solid Line), (C) Correlation of Binding En-

thalpy of apoA-I Variants with Increase in a-Helix Content
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