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Phase Behavior of Phospholipid Bilayers under High Pressure
Research Associate Masaki GOTO
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Temperature-pressure phase diagram of C17PC
bilayer: O: large vesicle, @: giant vesicle

3D image plots for C17PC bilayer:

Left: large vesicle, Right: giant vesicle

Content:

Phospholipids are a major component of biomembrane and
form spherical bilayer assemblies, so-called vesicles, in
aqueous solution. The bilayers undergo various phase
transitions depending on the temperature, pressure and
added salt. Although the effect of temperature and salt
concentration on the lipid bilayers have been fully studied,
there were few studies concerning the pressure effect on the
lipid bilayers. We have been studying the phase behavior of
the lipid bilayers under high pressure from the early 1990s,
and constructed the temperature-pressure phase diagrams
and calculated the thermodynamic quantities for the phase
transitions including the volume information.

In recent years, we have performed microscopic studies in
addition to the macroscopic studies, and established a high-
pressure fluorometry using a fluorescent probe Prodan, which
enables us to image the bilayer phase condition. Moreover,
we carry out a direct observation of the pressure-induced
vesicle fusion by the microscope and structural analysis of the
bilayers by the small-angle neutron scattering under high
pressure.
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