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Protein crystals ﬁossess distinguished three-dimensional structures that
contain well ordered nanoporous solvent channels that are typically 0.5-10 nm in diameter. From this
viewpoint, structural similarities to nanoporous materials, such as zeolite, mesoporous silica, and
metal organic frameworks (MOF), are noteworthy. It is expected that similarly to such nanoporous
materials, protein crystals will be employed in a broader range of applications. In this prject, we
aim to fabricate novel three-dimensional nanostructured materials by exploiting the function of
protein crystals. We have found that resonant energy transfer and triplet-triplet annihilation
photon upconversion in the nanopores of protein crystals by loading functional molecules in high
density. In addition, we have fabricated gold/silver nanoparticles in the nanopores, which can be
accelerated by photo-irradiation. Such foundings are based on the characteristics of the protein
crystals.
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