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Synthesis and Applications of Functional Molecular Systems using Proteins (Faculty of Science
and Engineering, Chuo University) O Teruyuki Komatsu

Proteins are ultimate biosupramolecules. The strategy to use proteins as the unit of functional
materials is one of the rational molecular designs and is the frontier of bio-nanotechnology. We
synthesize various protein assemblies using covalent bond, coordination bond, and electrostatic
interaction hierarchically, and are striving to create concerted functions and functional
molecular systems. This lecture will give an overview of our functional molecular systems and
their various applications, such as artificial blood, virus trap, and swimming microtube motor.
A hemoglobin (Hb) wrapped covalently with three human serum albumins (HSAs), Hb-HSA;
cluster, becomes an artificial O, carrier as a red blood cell substitute. The structure, O, binding
ability, and in vivo safety and efficacy have been elucidated. Protein microtubes and nanotubes
have been fabricated by layer-by-layer assembly technique using porous polycarbonate
membrane. The nanotubes can capture viruses efficiently. The microtubes having Pt
nanoparticles or catalase on the interior surface are self-propelled in aqueous H,O; solution by
jetting O, microbubbles from the open end. More recently, water-soluble linear coordination
polymers of HSA and Hb, which are connected via bis(terpyridyl)-Fe** complex, have been
synthesized.
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Fig. 1 (A) Hb-HSAj cluster, (B) protein microtube motor, (C) supramolecular protein nanofibers.
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