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The difficulty in crystallizing channel proteins in three dimensions limits the use of X-ray crystallography
in solving their structures. In contrast, the amphiphilic character of integral membrane proteins promotes
their integration into artificial lipid bilayers. Protein-protein interactions may lead to ordering of the pro-
teins within the lipid bilayer into two-dimensional crystals that are amenable to structural studies by
electron crystallography and atomic force microscopy. While reconstitution of membrane proteins with
lipids is readily achieved, the mechanisms for crystal formation during or after reconstitution are not
well understood. The nature of the detergent and lipid as well as pH and counter-ions is known to in-
fluence the crystal type and quality. Protein-protein interactions may also promote crystal stacking and
aggregation of the sheet-like crystals, posing problems in data collection. Although highly promising, the
number of well-studied examples is still too small to draw conclusions that would be applicable to any
membrane protein of interest. Here we discuss parameters influencing the outcome of two-dimensional
crystallization trials using prominent examples of channel protein crystals and highlight areas where fur-
ther improvements to crystallization protocols can be made.
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