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Design of highly functional protein assemblies in one-dimensional manner
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Proteins are widely employed as functional nano-sized units in a range of
applications. Self-assembly processes found in biological systems often contribute well-organized,
higher-order protein structures with unique functions. To mimic natural biomolecular assembly system,
artificial bioconjugates have been designed and validated. In this study, we developed artificial
multi-protein complexes by assembling functional biomolecular units including proteins and DNA in
different manner. For example, we succeeded in enzymatic conjugation of multiple proteins on a DNA
aptamer _in a tail-specific manner. Furthermore, biohybrid hydrogels are also obtained by designing new
synthetic polymers with specific crosslinking points recognized by enzymes. Finally, applications of
potent new biohybrid materials were studied. The results obtained indicated the potential of several
strategies for assembling functional proteins, in particular, those based on a variety of
functional/template molecules.
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