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Construction of an array of photosensitizers within a ring-shaped hemoprotein
assembly toward a light harvesting system
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A hexameric tyrosine-coordinated heme protein (HTHP) containing photosensitizer
molecules was prepared in an effort to construct a biomolecule with engineered photochemical properties.
Zn protoporphyrin IX (ZnPP) and Zn chlorin e6 (ZnCe6) are inserted into the apoprotein of HTHP to yield
reconstituted proteins which maintain the original hexameric structure of HTHP. The fluorescence
qguenching efficiencies provided by methyl viologen as an electron acceptor for the completely
reconstituted proteins with ZnPP and ZnCe6 are 2.3 and 2.6 fold-higher than that of the corresponding
partially photosensitizer-inserted proteins, respectively. This indicates that energy migration occurs
among the photosensitizers bound within the protein matrices. These findings are expected to lead to
development of new protein-based artificial light harvesting systems to demonstrate the light-driven
energy conversion.
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