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A series of hemoproteins has one or several heme prosthetic groups within their interiors.
It is well-known that these proteins perform a variety of functions in biological systems, such
as dioxygen storage and transfer, catalysis, electron-transfer, and gas sensing, due to the
versatile reactivity of heme, iron porphyrin. Particularly, the typical prosthetic group is
protoheme IX which is bound in the protein pocket via non-covalent and coordination
interactions. Thus, it is possible to replace native heme with a modified metal complex as
shown in the following Figure. Our group has recently focused on the reconstitution of
hemoproteins with an artificial prosthetic group to obtain a functionalized protein.! In this
presentation, our three topics will be presented.
(1) Introduction of some functional groups into the termini of the heme-propionate side chains
to construct an artificial interface on the protein surface: For example, the interface acts as a
substrate-binding site near the heme pocket in myoglobin, and the peroxidase activity of the
reconstituted myoglobin was close to that of horseradish peroxidase (HRP).?
(i1) Replacement of native heme with an artificial metalloporphyrinoid: Myoglobin and HRP
reconstituted with iron porphycene, a constitutional isomer of heme, showed dramatically
enhanced dioxygen affinity and peroxidase activity, respectively.’
(ii1)) Supramolecular hemoprotein self-assembly by interprotein interaction between an
external heme and heme pocket to create new bionanomaterials: Heme moiety was
introduced onto the hemoprotein surface via covalent linkage and the following removal of
native heme from the heme pocket provided a successive hemoprotein array with the length of
200-800 nm including 50-200 pro‘[eins.4 Furthermore, the hemoprotein layer on a gold
surface and gold nanoparticle self-assembly are found to be available by use of the strategy of
the hemoprotein assembly.’
These methods will serve as a new way to prepare a functional device using metalloprotein
materials.
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