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43-kDa domain of human vitronectin (hVTD) was investigated in aqueous solution. Crystalline arrays of hVTD formed spontaneously at 21 degrees C and at pH 7.0 or below. The crystal structure of hVTD was determined by X-ray diffraction. The monomeric unit of hVTD is a quaternary structure
that contains three homologous subunits that are folded in a beta-sandwich fold and that have a C-terminal sequence belonging to the serpin family. The main determinant of protein self-assembly is the amino acid sequence of the C-terminal region of the protein, which adopts the alpha-helical
conformation when the protein is assembled into the crystal lattice. Multichain molecules derived from different parts of hVTD were tested for their propensity to self-assemble. These molecules included native hVTD, mutant hVTD molecules in which the beta-strand forming the finger of each
subunit was deleted, and antibodies. All of these molecules formed self-assembled structures. The self-assembled structures obtained at 21 degrees C and at pH 7.0 or below were characterized by atomic force microscopy (AFM), transmission electron microscopy, and by use of immunogold
staining and fluorescence microscopy. The self-assembled structures were also formed at lower temperatures and at higher pH values. The protein shell formed under these conditions was unique in that it contained different proteins with alpha-helical conformations. The multichain structures at
acidic pH are constructed from self-assembled subunits of the same size. The potential uses of the hVTD-based nanostructures as biomaterials are
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