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In situ observation of gold nanoclusters formation process in protein crystals
as nanoporous materials and nano-reaction fields

Uwada, Takayuki
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Protein crystals ﬁossess distinguished three-dimensional structures that
contain well ordered nanoporous solvent channels. These channels provide a chemically heterogeneous
environment. Here, we performed gold nanostructure formation inside the protein crystals and
examined the process by in-situ spectroscopic observation under an optical microscopy. We confirmed
that not only gold nanoparticle but also photoluminescent gold nanoclusters were formed inside the
crystals, suggesting that Au ions can penetrate into the crystals and are reduced by the crystals
without reducing agent. Futhuremore, diffusion process of fluorescent molecules into the crystals
was examined on the basis of fluorescence microspectroscopy. We successfully confirmed that the
fluorescent molecules can diffuse into whole the protein crystals probably via the solvent channels.
We found that the diffusion process differed depending on the molecular charge.
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