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The Division of Synchrotron Radiation Instrumenta-
tion has two major missions. One is research and de-
velopment of new technologies for structural biology and
beamlines. This includes the instrumentation of beam-
line 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 instrumenta-
tions for SPring-8 beamlines

A new focusing X-ray optics was devised on the Struc-
tural Genomics Beamline II (BL26B2) for protein crystal-
lography. Combination of the sagittal focusing by crys-
tal monochromator with vertical focusing mirror reduced
the vertical and horizontal beam size down to 250 pm
and 150 um, respectively. The SPring-8 Precise Auto-
matic Cryo-sample Exchanger (SPACE) has been devel-
oped and implemented at BL26B2 to cope with a large
number of structural determinations needed for the struc-
tural genomics research. A compact and user-friendly mi-
crospectrophotometer that could measure the absorbance
of a protein crystal in parallel with the X-ray diffraction
measurement was developed to elucidate a correlation be-
tween the structural and its function in the Structural Biol-
ogy Beamline II (BL44B2). We have evaluated two high-
speed X-ray detectors, which are the flat panel detector
using CMOS sensor and the silicon pixel detector. The
fundamental characteristics of the CMOS detector such as
linearity, uniformity, and spatial resolution showed satis-
factory. Further improvement to reduce the noise is ex-
pected. For application of the silicon pixel detector to
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protein crystallography, the prototyped detector was eval-
uated to collect the diffraction data at BL44B2 and the
data would be comparable with a common CCD detector.

2. Research and development of new techniques
for structural biology

To overcome the difficulty of structural biology, re-
search of data collection under high-brilliant X-ray beam
and protein crystallization are being executed. The radia-
tion damage on protein crystals caused by a high-brilliant
X-ray beam has become an unavoidable problem on uti-
lizing the third-generation synchrotron facilities. Research
for new methodologies to reduce the radiation damage is
underway. In an effort to develop new methods of enhanc-
ing protein crystallization, we have investigated the protein
nucleation process in an alternating electric field. This year
dielectric properties of several crystallization buffers were
determined and the dynamical changes of protein crystal-
lization processes were examined in relation to the buffer
characteristics.

3. Operation of the RIKEN Structural Biology
Beamlines

Our division supports user experiments and beam-
line operations of four RIKEN structural biology beam-
lines: BL26B1&B2, BL44B2 and BL45XU. BL45XU is
a branch undulator beamline designed for protein crys-
tallography (BL45XU-PX) and small-angle X-ray scatter-
ing of biological macromolecules (BL45XU-SAXS). The
maintenance and user support services for BL45XU-SAXS
have been entrusted to the Structural Biochemistry Lab-
oratory. BL44B2 is a bending-magnet beamline designed
for three applications; conventional protein crystallogra-
phy, X-ray absorption fine structure analysis of biolog-
ical macromolecules, and time-resolved protein crystal-
lography. Structural Genomic Beamlines (BL26B1&B2)
have implemented the automatic operation with the sam-
ple changer SPACE.
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