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Model Membrane Formations: Interaction of Sialoglycoprotein from Human
Red Cell Membranes with Lipid monolayers *

P.Zahler **, Ch.Rothen and R. Fliickiger
Institut fur Biochemie der Universitidt Bern

Summary

By penetration of enriched sialoglycoprotein preparations from
human red cell membranes into a monolayer of red cell mem-
brane lipids it is possible to form planar lipoprotein complexes.
By deposition of two such monolayers on mica a bilayer is formed
which, after freeze-fracturing and etching, closely resembles frac-
tured red cell membranes with respect to the size and distribution
of intramembrane particles. A clear correlation is seen between
the particle number per unit area and the increase of surface
pressure by the penetration of the protein into the lipid film. The
amount of penetrated protein strongly depends on the initial
film pressure of the lipid. Above 30 dynes/cm progressively less
protein can penetrate the film. The results strongly support the
hypothesis that the sialoglycoprotein fractions represent the
particles seen in the native membrane.

The understanding of the detailed architecture of bio-
logical membranes depends largely on the progress of
studies of protein-lipid interactions. Those proteins,
which spand the lipid bilayer (e.g. the sialoglycopro-
teins and band III of the red cell membrane) are of
interest because of their prospective role in membrane
functions such as ion-transport or transmittance of
signals from the extracellular compartment to the cell
interior.

Penetration of isolated lipid free membrane proteins
from the aqueous subphase into lipid monolayers at
water/air surface has recently been shown to be a
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valuable technique in the study of protein lipid inter-
action [1,2,3]. The visualization of protein-lipid bilayer
complexes by freeze-etching electron microscopy has
revealed the appearence of particles in the fracture face
similar to those observed in native membrane [4]. This
indicates that monolayer penetration by membrane
apoproteins may be considered as one of the most
useful techniques for membrane reconstitution. Indeed
Rothfield [5] obtained a functional reconstitution of
the galactosyl transferase complex from E.coli after
penetration of the respective inactive membrane com-
ponents into a lipid monolayer.

In our previous work red cell membrane proteins have
been added to the subphase as a solution of the apo-
proteins in 2-chloroethanol. This technique was previ-
ously shown in bulk recombination systems to ensure
retention of the lipid-binding capacity of the proteins
[6,7]. It was also shown that recombination of proteins
and lipids was best achieved at pH values below 3,
where an increased amount of glycoproteins was in-
corporated into the complex and where the number of
particles in the fractured hydrophobic faces was highest
[8]. We have now further investigated some membrane
protein fractions of human red cells by a modified
monolayer penetration technique and in the following
will report experiments with the partly purified sialogly-
coprotein fraction (PAS-bands I, IT and IIT according
to Steck [9]).
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The fact that penetration stops at about 35 dynes/cm
further supports the hypothesis that native membranes
show surface pressures of about 33 dynes/cm [23]. At
lower initial film pressures we find a good correlation
between A x (indicating the amount of penetration) and
particle number. The great resemblence of the particles
with those of the original membrane support the idea
that the sialoglycoprotein fractions may represent (at
least to a large extent) the particles seen in the fractured
native red cell membrane.
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