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Asymmetric molecules and materials provide an important basis for the organization and function of
biological systems. It is well known that, for example, the inner and outer leaflets of biological mem-
branes are strictly asymmetric with respect to lipid composition and distribution. This plays a crucial
role for many membrane-related processes like carrier-mediated transport or insertion and orientation
of integral membrane proteins. Most artificial membrane systems are, however, symmetric with respect
to their midplane and membrane proteins are incorporated with random orientation. Here we describe a
new approach to induce a directed insertion of membrane proteins into asymmetric membranes formed
by amphiphilic ABC triblock copolymers with two chemically different water-soluble blocks A and C. In
a comparative study we have reconstituted His-tag labeled Aquaporin 0 in lipid, ABA block copolymer,
and ABC block copolymer vesicles. Immunolabeling, colorimetric, and fluorescence studies clearly show
that a preferential orientation of the protein is only observed in the asymmetric ABC triblock copolymer
membranes.
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