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The Division of Synchrotron Radiation Instrumentation
has two major missions. One is research and development of
new technologies for structural biology and beamlines. This
includes the instrumentation of beamline optics, experimental
station, sample handling and X-ray detectors, and the
methodology of data collection and structure determination.
Another is the operation of four RIKEN structural biology
beamlines.

1. Research and development of instrumentations for
SPring-8 beamlines

Radiation-proof fluorocarbon gasket was devised and
tested for the new sealing material of cooling-water for the first
monochromator crystal at BL26B2. The characteristic feature of
the monochormatized beam was confirmed to be comparable
with conventional sealing method with rubber O-ring. At
BL26B1 and BL26B2, automatic beamline operation has been
started with sample auto-changer robot to cope with a large
number of structural determinations needed for the structural
genomics research. The web database D-Cha made the beamline
possible to accept samples from outside SPring-8. In order to
achieve rapid data collection using fine ¢-sliced oscillation
method, we haven been developing X-ray CMOS detectors.
Since CMOS detectors have advantages of fast readout, rapid
data collection without dead time become possible. In this year,
we evaluated the performance of the active pixel type CMOS
detector we fabricated last year. Recording diffraction images of
protein crystals revealed that the diffraction intensity measured
by the CMOS detector has a sufficient precision to analyze
protein structures.
2. Research and development of new techniques for
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structural biology

To improve data quality for protein crystallography
especialy at ultra-high resolution we designed to use multiple
crystals. In the case, long exposure time of X-ray for each
oscillation frame can be chosen. We studied how to scale
datasets from different crystals into a fina one. Sometime,
problems to scale several datasets into one come because of lack
of common reflections among them. To avoid this, a lot of
reliable datasets collected at low resolution are merged and
made very redundant and reliable average structure factors.
Each dataset, collected at both low and high resolution, can be
scaled to the reliable structure factors and finally merged into
one dataset. This was revealed as robust in merging multiple
crysta samples. Using the method, precise protein crysta
structure analysis at ultra-high resolution will be achieved.
Automatic microcrystal picking up system, which adopts optic
tweezers with 1064 nm wavelength laser, is under development.
The laser tweezers with the two lensed fiber probes enabled to
manipulate protein crystals with the size in 20um range without
critical damages.
3. Operation of the RIKEN Sructural Biology Beamlines

Our division supports user experiments and beamline
operations of four RIKEN structural biology beamlines:
BL26B1&B2, BL44B2 and BL45XU. BL45XU is a branch
undulator beamline designed for protein crystalography
(BL45XU-PX) and small-angle X-ray scattering of biological
macromolecules (BL45XU-SAXS). The maintenance and user
support services for BL45XU-SAXS have been entrusted to the
Structural Materials Science Laboratory. In BL44B2, beamline
optics, including monochrometer, have been updated to make
the beamline specialize in monochromatic X-ray diffraction
experiment. Structural Genomic Beamlines (BL26B1& B2) have
implemented the automatic operation with the sample changer
SPACE and have started the mail-data collection accepting
samples from outside SPring-8 by developing the web database
D-Cha. Commercia mail-in service utilizing this system started
thisyear at BL26B2.
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