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In this post-genomics proteomics era there is renewed interest in elucidating collective
interactions between cellular proteins and associated biomolecules leading to supramolecular
structures, with the ultimate goal of relating structure to function. The talk will show examples of
our research consisting of learning from, and building upon, the many illuminating examples of
(out-of-equilibrium) assembly occurring in vivo. For example, the nerve cell cytoskeleton
provides a rich variety of highly ordered bundles and networks of interacting neurofilaments,
microtubules (MT), and filamentous actin, where the nature of the interactions, structures, and
structure-function correlations remain poorly understood. In recent work in far simpler
reconstituted protein systems in the presence of counter-ions, using a combination of synchrotron
x-ray diffraction, electron microscopy, and optical imaging, we have demonstrated how 3D MT
bundles and 2D network-like bundles may be assembled in vitro revealing unexpected structures
not predicted by current electrostatic theories of polyelectrolyte bundling. In another set of
experiments we will describe recent work on lipid-protein and lipid nanotubes through membrane
shape evolution processes involving protein templates and curvature stabilizing lipids. Indeed,
similar membrane shape changes, occurring in vivo for the purpose of specific cellular functions,
are often induced by protein scaffold recruitment through interactions between membranes and
proteins. Supported by the Department of Energy, the National Science Foundation, and the
National Institutes of Health.
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