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We carried out user support for protein crystallography (BL26, BL32XU, BL41XU) and
solution scattering (BL45XU) for this project. We also continued research and developments
for facilitating high resolution structure determinations. The beamtime of 1359 shifts was
utilized for project-users. We also promoted the use of Rapid Access Beamtime, which allows
users to evaluate crystal quality without visiting beamlines, and realized rapid crystal
screening for 8 users. We continued to conduct guidance and measurement assistance for
efficient data acquisition using the developed methods and systems. A number of structure
determinations were achieved through the users support. We constructed a comprehensive
crystal analysis platform for project-users in collaboration with beamline at PTP (Protein
Tectonics Platform) facility. Specifically, we accepted researchers, who had no experience in
protein crystallography, through holding an introductory course for their education, and we
concentrated on the maintenance of PTP by hiring technical staffs. The PTP facility
supported several individual projects in PDIS. The introductory course accepted a total of 81
researchers in five years.

We upgraded the infrastructural technologies for rapid and high-resolution structure
determinations of target proteins. After the research and developments, the developed
instruments and techniques were opened for project-users. We developed a broadband
network and a large storage environment (maximum 700 MB / sec, 500 TB) for high speed
data collection with high frame rate X-ray detectors such as pixel array detectors without
delays. Established PC cluster system consisting of 9 nodes processed large amount of data
on the storage system. We have developed a program SHIKA which conducts Bragg peak
search on scanned-diffraction images and enables high-speed crystal positioning especially
useful in protein micro-crystallography, and a system KAMO which automatically processes
datasets by utilizing the PC cluster system. They significantly accelerated data collection and
data processing. In BL26, we improved the efficiency of sample screening and data collection
in routine structural analysis. We also enhanced capabilities of end-station equipment and
software for mail-in/remote experiment using automatic data collection. We also introduced
high-speed detectors to improve signal-to-noise ratio and to reduce time for data collection.
Simultaneous developments of the control system including installation of versatile motor-



control unit BLANC which enables multi-axis synchronous control and software refactoring
have been carried out. These developments enabled structure determinations from crystals
with sizes of 50 um or less very rapidly. We also promoted fast sample screening and fast
data collection with so-called shutter-less scan. We have started user operations of
Humid Air and Glue-coating method (HAG), on-line microscopic Raman
spectroscopy and ultraviolet-visible absorption spectroscopy equipment aiming to
expand the availability by providing various experimental environments. At
BL32XU, a fully automated data collection system named ZOO was developed and
contributed to determine more than 20 protein structures at high resolution in this
project. In BLL41XU, a configuration of beamline optics was refurbished to cope with high
resolution structure determinations from tiny protein crystals. We enabled the use of beam
size ranging 2 to 50 um with higher flux. User friendly software developed at BL32XU such
as KUMA, which suggests suitable exposure condition for data collection, and SHIKA, which
detects crystal positions, and ZOO were installed to BL41XU. We also developed a
diffractometer for high-energy mode aiming at ultra-high resolution data collection and open
this mode for project-users. The automatic sample changer robots, SPACE, with large storage
capacity of UNIPUCKSs (conventional: 2 or 4 holders, present: 8 holders) developed at BL26
were installed to BL32XU and BL41XU sequentially and opened for user operation from
FY2015. In addition, by replacing the motor-drive mechanism, it contributed to shortening
the sample replacement time and improving the efficiency of the beam line experiment. The
laser system for crystal shaping was developed and its capability was evaluated. The system
enabled crystal shaping and cutting off non-crystal volume. Based on our collaborative works
with KEK/PF, removing non-crystal volume by this system is effective for phase
determination by Native SAD method. BL45XU has been supporting solution scattering
measurement of protein from FY2014. We implemented a large photon counting detector, an
in-vacuum flow cell, an on-line FPLC system, and an automatic sampler to improve usability
and data accuracy.
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