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Light-driven CO, Fixation by Artificial Protein Having Chemically
Modified Prosthetic Group
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2. Abstract

Photosynthesis is the well-constructed system to produce organic materials and oxygen
from CO,. This mechanism works under special environments provided by biomolecules i.e.
proteins, membranes and so on. One of the important keys to attain “Artificial
Photosynthesis™ would be to utilize and/or apply the unique environment.

We have paid attention to functions, structures and modifications of hemoproteins,
proteins containing (an) iron porphyrin dye complex(es) as a prosthetic group. Porphyrin is a
light-responding chemical material and its derivatives are components in natural photosynthesis.
In this research, we artificially introduce zinc porphyrin complex, an especially effective light
absorber, and a binding site for an electron acceptor into a protein matrix to lead an effective
photo-induced electron transfer. The activated electron acceptor is supposed to trigger various
chemical reactions. We will make a combination of the artificial photo-induced system with
the production of formate catalyzed by formate dehydrogenase. The structures and reactivities
of porphyrin complexes, binding domains and electron acceptors will be precisely fine-tuned.

In this research, an artificial prosthetic group and an artificial interface are constructed in
a protein matrix. The environment provided by the protein structure is regarded as “protein
flask”. The idea of this research will give us insights and hints to develop artificial
photosynthesis.
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