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Support for structural biology research and technological development for macromolecular
crystallography, and X-ray solution scattering was conducted at the synchrotron facility Photon
Factory (PF), KEK. Correlation structural biology using cryo-EM and NMR was conducted in
parallel as commissioned projects. The KEK-PF, as a representative for structural analysis team,
coordinated the project in collaboration with the member facilities. The KEK-PF at the same time
played a representative of the ‘Analysis’ platform, one of the three collaboration platforms, to
manage the progress and to facilitate collaborations among the structural analysis team, biological
production teams, and biological informatics teams. The whole program was properly managed by
the representatives of the three platforms.

Throughout the program period, the KEK-PF supported 78 types of research, of which 29 were
related to structural analysis, 43 were related to both structural analysis and protein production
(composite), 2 to both structural analysis and biological informatics, and 4 types of research focused
on structural analysis, protein production and biological informatics. The above support resulted in
111 publications (excluding the outcome of ‘beam time only support). One of the remarkable
research projects, based on support using macromolecular crystallography, was the structural

analyis of the protein PI5P4pB, which works as a GTP sensor in human cells (Sumita et al., Mol Cell,
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2016). As an example of collaborative research related to structural analysis and biological
informatics with the help of the ‘Control‘ platform, the solution structure of the binding domain of
the vitamin D receptor was revealed (Anami et al., J. Med. Chem, 2016). Striking outcomes in
correlation structural biology were the structural analysis of huge cadherin (Tukasaki et al., PNAS,
2015) and the imaging of lipids and synthetic polymer molecules (Anaka et al., Langmuir, 2016).
The ‘beam time only’ support was effective enough with the following successful results: Hashiguchi
et al., Cell 2015; Ohto et al., Nature, 2016; Maekawa et al., Nature Communications, 2016; and
Kubota et al., PNAS, 2016.

Technological development in macromolecular crystallography was directed in a way to take
advantage of the feature of each beamline, especially in efficient data collection and analysis using
low energy X-ray for native-SAD phasing (Liebschner et al., Acta Cryst. D, 2016), and the in-situ
data collection method. On the other hand, basic systems common for all the beamlines were
sophisticated, such as a small beam stabilizing system, the database PreMo as a key of a data
analysis pipeline, and additional high-speed network and strage devices dedicated for massive data
acquisition. The development in X-ray solution scattering includes the original data analysis
software Sangler (Shimizu et al., AIP Conference Proc. 2016) with a user friendly GUI. In addition,
the latest measurement system of SEC-SAXS/MALS was equipped and opened to users. The state
of the art cryo-EM system (Titan Krios) was introduced for correlation structural biology. Related
methodological development proceeded: e.g. GraDeR as a preparation technique for membrane
protein complexes, and TomeX as an analysis method for 2-D electron crystallography with the help
of tomography. The SAIL method, techniques for detecting interactions between proteins or
membrane proteins, was also developed in the field of NMR, to further support correlation

structural biology.
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