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Development of functional supramolecular crystalline nanomaterials based on
rational design of super-quaternary structures of protein nanobuilding block
complexes

Arai, Ryoichi
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Baker

Based on previous protein nanobuilding block research, | stayed in Baker lab
at University of Washington for six months to conduct an international collaboration to rationally
desi?n and develop crystalline nanobiomaterials with symmetrically assembled artificial protein
complexes by incorporating computational science to further develop our research. Using a protein
design program, we designed artificial proteins with s¥mmetrically linked complex with forming a
-helix domains which constitute two-dimensional sheet-like crystalline nanobiomaterials. From the
calculation results, the designed structures of the 2D lattice-like complexes were screened
according to the shape complementarity and energy score of the interfaces, and the designed protein
sequences to be experimentally tested were selected. These artificial genes were synthesized. The
proteins were expressed by E. coli, purified, and their nanoscale structures were examined using
electron microscopy.
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