Tension-induced morphological transition
in mixed lipid bilayers
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Raft domains in biological cell membranes are associated with membrane signaling pathways
and have attracted great deal of interest in recent years. Due to the complexity of biological
membranes, a minimal model to investigate rafts (or more precisely, domain formation) consists
of three-component lipid bilayers containing saturated and unsaturated lipids as well as choles-
terol. These three-component systems have been investigated both at the air-water interface and
in artificial vesicles. Complex phase separation and appearance of domains have been observed
using fluorescence techniques. Such a phase separation occurs between a liquid-disordered phase
rich in unsaturated lipid and a liquid-ordered phase rich in saturated lipid and cholesterol.

Recently, Rozovsky et al. reported on the morphology and dynamics of superstructures
in three-component lipid bilayers containing saturated lipid, unsaturated lipid, and cholesterol
as illustrated in Fig.1 [1]. We suggest that the observed sequence of the stripe to hexagonal
morphological transition in mixed bilayers can be attributed to an enhanced membrane surface
tension that is induced by the vesicle adhesion on the solid surface, as shown in Fig.2 [2]. We
also confirm by numerical simulation that such a transition is induced by increasing the surface

tension.
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Figure 1: Schematic representation of a mixed vesicle adhering onto a supported lipid bilayer.
The nonadhering upper region of the vesicle exhibits a morphological transition from a stripe
phase to a hexagonal phase with elapse of time. The size of the vesicle is the order of 10um,
and the period of the modulation is roughly 1pym.

Figure 2: Mean-field phase diagram in the (X, Q) plane. ¥ represents the reduced surface
tension and ) the temperature-composition coupling parameter. The effect of increasing the
surface tension is represented by the dashed right-hand arrow.



