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Using the mixed-chain lipid 1-stearoyl-3-myristoyl-glycero-2-
phosphocholine (1,3-SMPC) with a phase transition temperature
of Tc = 29°C for the cooling and Ty = 31°C for the heating pro-
cess virtually solvent-free planar bilayer membranes were for-
med. The 1,3-SMPC/cholesterocl/alamethicin (3 component) system
was investigated by single-pore analysis at 20°C and 40°C.

Two different kinds of alamethicin pores, short-living (s-)
and long-living (1-~) pores, are found. Whereas s-~pores seem to
be the dominating type in cholesterol-free membranes, exclusi-
vely l-pores are observed in bilayers with a cholesterol mole
fraction xchol.>°'25 - 0.3. Pore state conductances Ay are
independent of pore type and Xgphej- Mean pore state lifetimes
Ty of s-pores are slightly shorter than those of l-pores
(within a factor of 2). The most significant effect, however,
.is the increase of <y with increasing Xchol below as well as
above T¢. Changing Xchol from values £ 0.2 to those > 0.2
at 20°C and from values £ 0.3 to those > 0.3 at 40°C leads
to a strong increase of T ©of one to two orders of magnitude.

These experimental results are discussed in view of the ‘paral-
lel band' model of Owicki and McConnell (Biophys. J. (1980) 30
383) and the 'percolation’ model of Snyder and Freire (Proc.
Natl. Acad. Sci. USA (1980) 77, 4055), respectively, for lipid/
cholesterol (2 component} mixtures.

a) Below T¢ and X 4,1 %4 ©.2 membrane components seem to sepa-
rate into three pﬁases: 1. a fluid lipid/cholesterol phase of
high viscosity with some alamethicin (l-pores), 2. a frozen 1li-
pid phase containing only small amounts of cholesterol and ala-
methicin, and 3. a fluid lipid phase of low viscosity with a
small amount of cholesterol into which most of the alamethicin
separates (s-pores). A change to Xeppl > ©.2 causes the forma-
tion of a continuous lipid/cholesterol phase. Nearly all ala-
methicin has now accumulated there, because the other domaines
vanish, and only l-pores are observed.

b) Above T¢c and Xcpo1 £ ©.3 membrane components seem to separa-
te into two fluid phases: 1. a lipid/cholesterol phase of high
viscosity with some alamethicin (l-pores) and a lipid phase of
low viscosity containing a small amount of cholesterol and
most of the alamethicin (s-pores). A change to Xghpl > 0.3
leads to the assembly of a continuous lipid/cholesterol phase
containing the alamethicin (l-pores}.



