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Computational design of de novo protein nanostructures and experimental
validations
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Protein nanostructures such as nanocages, nanofibers, and patterned layers are
often found in nature or by designand involved in diverse biological functions
including delivering genetic materials, activating immune systems, and causing
diseases (1). Hence, there is considerable interest in designing artificial protein
nanostructures capable of controlling such biological phenomena. For past
decades, computational protein design approach has been focused on
physics-based methods, for instance, calculating scoring functions defined by
theoretical chemistry and physics (2), but recent development of Al-based
approaches, such as folding prediction, sequence design and protein generative
model (3,4), have dramatically expanded our capable range of protein
structure design. In this talk, I will introduce an overview of computational
design for de novo protein nanostructures using Al-based software and show
several examples of designed nanostructures including virus-like nanocages.
Experimentally, the designed proteins were expressed in E. Coli., and the
designed nanostructureswere validated by electron microscope.
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