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Our division has launched several new initiatives in
user support and development of new technologies at the
RIKEN Structural Biology beamlines at SPring-8. Several
research and development programs are under way, and
these will contribute to the expanding program in struc-
tural biology research of RIKEN.

1. Technical support for users of the RIKEN
beamlines dedicated to structural biology

BL45XU is an undulator beamline designed for pro-
tein crystallography using the multi-wavelength anomalous
dispersion technique (experimental hutch; BL45XU-PX)
and for small-angle X-ray scattering of biological macro-
molecules (BL45XU-SAXS). We support user experiments
at BL45XU-PX with improved beamline devices. Of spe-
cial note, the control system of BL45XU was changed to
the SPring-8 standard system this year. The maintenance
and user support services for BL45XU-SAXS have been
entrusted to the Structural Biochemistry Laboratory.

BL44B2 is a bending-magnet beamline designed for
three applications: conventional structure analysis of pro-
tein crystals with monochromatic X-rays, X-ray absorp-
tion fine structure analysis of biological macromolecules,
and time-resolved protein crystallography with white X-
rays. A CCD detector was newly installed (ADSC Q210,
active area: 210 mm x 210 mm), with which much faster
data collection was possible in comparison with the previ-
ous detector.

2. X-Ray Crystal Structure Analyses of Biolog-
ical Macromolecules

Photosystem II (PSII) is a multi-subunit membrane
protein complex that carries out light-induced electron
transfer and water-splitting reactions, leading ultimately
to the formation of molecular oxygen. We obtained this
year an improved electron density map of PSII from Ther-
mosynechococcus vulcanus at 3.7 U resolution, and recon-
structed new structure models of the four major trans-
membrane subunits: D1, D2, CP47 and CP43.

Nitrile Hydratase from Rhodococcus is an enzyme ca-
pable of catalyzing hydration of nitriles, and it contains
a mononuclear non-heme iron as its reaction center. The
iron center is activated by photo-driven NO release. To
gain a deeper understanding of the reaction mechanism,
we are developing techniques of time-resolved crystallog-
raphy. This year we crystallized the photo-irradiated Fe-
type NHase in anaerobic condition keeping its activity, and
determined the structure.

The RecA protein in Escherichia coli plays an impor-
tant role in homologous genetic recombination. We have
determined a new crystal structure of this molecule with a
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different pitch of filament in a comparison to that reported
previously. Several mutant proteins were designed in order
to clarify the RecA protein functions, and over-expression
and purification procedures were constructed for the mu-
tant proteins.

In cooperation with the Structurome Research Group,
we determined crystal structures of proteins in the glycine
cleavage system, the energy transfer system, and the gly-
colysis system of Thermus thermophilus. We determined
this year two crystal structures of different dehydrogenases.

In order to reveal the molecular mechanism of mRNA
synthesis in a Rice Dwarf Virus (RDV), we have con-
structed a large-scale expression system for the mRNA
binding protein P7 of RDV, using E. coli as host cells.
The solubility of over-expressed P7 was unexpectedly low,
but other expression conditions were examined to gain high
solubility of the protein.

3. Development of new techniques for structural
biology

In an effort to develop new methods of enhancing pro-
tein crystallization, we have investigated the protein nu-
cleation process in an electric field of alternating current.
This year dielectric properties of crystallization buffers
were determined and the dynamical changes of protein
crystallization processes were examined in relation to the
buffer characteristics.

Research and Development Subjects and Mem-
bers of Division of Bio-Crystallography Tech-
nology

1. Technical support for users of RIKEN beamlines ded-
icated to structural biology

2. X-Ray crystal structure analyses of biological macro-
molecules
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