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Construction of a porphyrin capsule applicable to a photodynamic therapy
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Cytochrome c552 is a thermostable protein deriving from a thermophile. We have
successfully prepared a stable composite of a cytochrome c552 mutant in an apo-form with protoporphyrin
IX. While protoporphyrin IX is insoluble to water at the neutral pH, the composite showed high solubility
to water and high activity as a photosensitizer. The composite produced single oxygen by
photo-irradiation for more than 1 hour by a quantum yield of 19% in water. The obtained yield was rather
lower than methylene blue (MB), a commercially available photosensitizer, exhibiting the highest quantum
yield in the single oxygen production in aqueous solution 852%), while the composite is superior to MB in
the functional durability. Under the same experimental conditions, the photosensitizing activity of MB
was deprived in 20min and was overtaken by the composite at the lhr-irradiation. The result indicates
that the composite is a potential photosensitizer for the single oxygen production in water
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