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Abstract

Photosynthesis is a multi-step reaction that utilizes light energy to convert carbon dioxide into sugar and generate
oxygen as by-product. The first step of photosynthesis is the oxygen-evolving reaction performed by the protein-pigment
complex called “photosystem 11", and PsbP is one of the protein subunits constituting photosystem I1. Since PsbP exists
only in higher plants and green algae, its existence has been the subject of inquiry in the process of plant evolution. In
order to elucidate the origin and function of PsbP from its 3D structure, a high-resolution analysis based on multiple
wavelength anomalous dispersion method using the X-ray of SPring-8 was conducted. The result showed that the
structure of PsbP was not similar to any known structures in photosystem Il from cyanobacteria, primitive organisms
doing oxygenic photosynthesis. This research shows one aspect of the evolution of oxygenic photosynthetic organisms.
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