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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
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. For research and
development of high-speed data collection system, we have
been developing a two dimensional x-ray detector applying a
flat panel CMOS sensor. CMOS sensor has advantages of fast
readout and simple fabrication compared with CCD. In this year,
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we have made a prototype of a new active pixel sensor to
improve the readout noise level.

2. Research and development of new techniques for
structural biology

To overcome the difficulty of structural biology, research of
data collection under high-brilliant X-ray beam and protein
crystallization are being executed. According to the amount of
radiation dose, structural disorders such as scission of disulfide
bonds, enlargement of the Debby-Waller factors on cysteines
and other acidic amino residues are observed. Quantitative
analyses to study the X-ray photon energy dependency of
radiation damage have been executed. Radiation damage in
protein crystals has been found to depend on its total absorbed
photon dose and the approximate critical dose for a crystal
should be around 10°Gy. In an effort to develop new methods
of enhancing protein crystallization, we have investigated the
protein nucleation process in an alternating electric. This year
dielectric properties of several crystallization buffers were
determined and the dynamical changes of protein crystallization

processes were examined in relation to the buffer characteristics.

Automatic microcrystal picking up system, which adopts optic
tweezers with 1064 nm wavelength laser, is under development.
The laser tweezers with the condensing lens enabled to
manipulate protein crystals with the size in 100um range
without critical damages.

3. Operation of the RIKEN Structural 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 crystallography (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
Biochemistry Laboratory. In this year, the control system of
BL44B2 has been updated with VME bus modules and control
software BSS. Beamline optics including monochromator, have
been wupdated 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. Commercial
mail-in service utilizing this system is in preparation.
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