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User Support
We supported diffraction data collection and structure determination for drug discovery and

structural life science using the synchrotron radiation beamline BL44XU (IPR beamline) at
SPring-8 which is operated by the Institute for Protein Research, Osaka University. This
beamlime utilizes an undulator as a light source which produces high brilliance and highly
parallelized X-ray beam. This beamline is designed to collect high precision diffraction data
from large unit cell crystals (longer than 400 A), low resolution crystals and large biological
macromolecular crystals.

We constructed the beamtime allocation and user support system for this project collaborating

with the Proton Factory, Institute of Materials Structure Science, High Energy Accelerator
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Research Organization (KEK-PF) and the RIKEN. More than 10% of total beamtime was
assigned for this project.

Based on our experiences on the structure determination of large biological macromolecular
crystals and membrane protein crystals, we supported the users for high precision data
collection and structure determination from fragile crystals with poor diffraction as shown below,

Structure refinement of low resolution structures

Structure determination of the complex of the target protein and developed drug candidate
molecules

User support and education for the beginners

Total of 9 projects (Tokyo Institute for Technology, Institute for Molecular Science, Kyoto
Pharmaceutical University, 3 laboratories of Osaka University, Institute of Biomedical Research
and Innovation Hospital and Hirosaki University) was supported and performed, and 5 project
was succeeded to solve the structures. Three of them were large biological macromolecular
assemblies, which were main targets of this project. Three of them were reported on the high
impact journals, including Science, and another two of them are now in preparation for
publication. One project is developing drug candidate molecules based on the complex strctures.

Beamline workshops and training courses were held to spread X-ray crystallography.

Development
IPR beamline had been upgraded to collect large unit cell crystals at high resolution (higher

than 3 A resolution from a crystal with its cell dimension of more than 1000 A, or higher than
3.7 A resolution form a crystal with its cell dimension of 2000 A).

Improvement of the double crystal monochromator can reduce vibration about 2/3 than
before to get more precise data. With this improvement, beam flux increased about 20%. The
introduction of a vertical focusing mirror increase beam brilliance and about 10 times more
beam flux can be obtained after 50x50 um pinhole at the sample position. The pinhole beam
optics improved the beam shape and reduced background scattering comparing the old slit

system. Beam stability can be monitored by a beam position monitor system.
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