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By collaboration with Yamamoto group of RIKEN, we constructed 'Protein Tectonics
Platform (PTP)' that provides an on-site facility covering all aspects of the protein
crystallography from the sample production to the structure determination, and
released it to the beamline users of SPring-8. Using PTP, we performed seven support
tasks in PDIS. Four of these tasks advanced to regular research collaborations. We also
performed the other two research collaborations regarding the enhancement tasks in
PDIS. In a support task as research collaboration with Toray industries, we determined
a crystal structure of human Keapl protein in complex with a small-molecule ligand,
which provided an important structural basis for the drug design (Satoh et al, 2015).

Aiming the dissemination of structural biology to society, workshops and entrusted
analyses were performed to support more broad range of users. For instance, an
introductory course for protein crystallography at SPring-8 campus was performed three
times per year as a four-day three-night program covering all aspects from the sample
production to the structure determination, by collaboration with beamlines: Yamamoto
group of RIKEN, Nakagawa group of Osaka Univ. The introductory course accepted a
total of 81 researchers which advanced to providing four support tasks in PDIS.

As an enhancement task, we developed a system to produce high-resolution crystals
effectively from proteins with low crystallizability by applying RIKEN's elementary
technologies. By collaboration with Tomii group of AIST, we developed a method to
predict useful mutations providing better crystallizability on the basis of statistical
analysis, and examined the method by a crystallization experiment using a model
protein (Paper submitted). Furthermore, we proposed a perspective to improve protein
crystallizability by introducing mutations at exposed lysine residues identified by a
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simple experimental method.

As an enhancement task to improve the production of membrane proteins for

crystallization, we developed a methodology to design thermo-stabilizing mutations. By

introducing charged residues, we successfully hyper-thermo-stabilized a test protein by
52 degrees (Matsuura, Yutani et al., 2015; press release on 26th Oct. 2015). The design
of hyper-thermo-stabilization is possible by introducing charged residues after a

preliminary thermo-stabilization by introducing hydrophobic mutations.
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