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Growth inhibition of Pseudomonas aeruginosa by HasA with metal-phthalocyanine
and a novel elimination system of bacteria by photo-irradiation
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HasA (Heme acquisition system A) is a hemophore secreted by some pathogenic
bacteria having a heme acquisition system (Has system) such as Pseudomonas aeruginosa. We have found
that HasA can capture several synthetic metal complexes other than heme such as iron-salophen and
iron-phthalocyanine. The crystal structures of HasA harboring iron-salophen and iron-phthalocyanine
showed only small structural perturbations compared with that of HasA with heme. We also found that
HasA bound to iron-phthalocyanine strongly inhibited HasA-mediated heme acquisition. Furthermore, we
have demonstrated that Pseudomonas aeruginosa can be eliminated by photo-irradiation at 680 nm in

the presence of HasA bound to gallium-phthalocyanine due to generation of singlet oxygen.
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