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The lipid membrane is the first point of contact with the external environment of cells and
membrane-bound organelles. It ensures their entity as an active border, being involved in
(re)shaping, communication, protection and survival. The quest for unraveling the properties
and interactions of membranes has driven efforts to develop model membrane systems.
Arguably, the optimal model system to study the plasma membrane as a major organelle
would be obtained by emptying the cell interior, while modulating the composition of the
resulting capsule of lipids, membrane proteins and other species; these capsules would be
then directly visible under a microscope and amenable to manipulation. We cannot do that
(yet), but we can use giant vesicles (10-100 mm), either synthetic, i.e. prepared from a
starting well-defined mixture of molecules, or derived from the plasma membrane of cells.

Lipid peroxidation mediated by
singlet oxygen leads to a rapid
expansion of the average area per
lipid. Irradiation of a phospholipid
giant vesicle in the presence of an
appropriate photosensitizer can
thus induce a large variety of
morphological changes that can
influence the cell functioning. In
this work, we will investigate the
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REMAIN OBSCURE. will study a dynamic flattening of
the membrane surface under local irradiation, that is not understood yet.

This PhD project will be implemented within the experimental and theoretical environment of
the MCube group at the Charles Sadron Institute under the supervision of Fabrice Thalmann,
in strong interaction with the other group members.
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