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Protein-based nanostructures have many potential applications in medicine, and materials science. Here we describe a generalizable method that uses short coiled-coil domains to assemble proteins into nanocages of various geometries.  The approach requires minimal alteration of the protein and hence should preserve the structural and functional properties of the protein.  Our strategy relies on the combination of 2 rotational symmetry elements, one provided by the natural, building block protein (BBP) and the other provided by the coiled coil, to specify a protein cage of the desired geometry. The oligomerization of the coiled-coil brings together the copies of the BBP together, leading to the assembly of protein cages.  By employing BBPs and coiled-coils of different rotational symmetries it is possible to design cages with various sizes and geometries. Key to the success of this strategy is optimization of the linker between the BBP and the association strength of coiled-coil strands.  Using this strategy we have been able to successfully design an octahedral, tetrahedral and structurally more challenging icosahedral protein cages. Additionally we have elaborated the structure of the previously designed octahedral cage with additional protein domains. Our next focus is on designing protein cages with controlled assembly and here we have made a significant progress in designing a metal dependent protein cage.
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