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Nowadays, three-dimensional structure of protein becomes important to understanding and application of molecu-
lar mechanisms in enzyme reaction, signal transduction and other various biochemical processes. The amount of the in-
formation is now growing quantitatively and qualitatively, supported in part by the technical development of macro-
molecular crystallography. In the development, brilliant synchrotron radiation greatly contributes to enhance the ac-
curacy and precision of diffraction data and the throughput of data collection. At SPring-8, JASRI and RIKEN col-
laborate to utilize the macromolecular crystallography beamlines and actualize these improvements. High throughput
and routine analysis of protein structures is achieved by the development of automation system composed of sample ex-
change robotics and control software. The remote data collection system using the automation system and internet tech-
nology enhances efficiency and convenience of the beamlines. Moreover, the development of a rapid-readout com-
plementary metal oxide semiconductor (CMOS) detector will improve throughput in data collection. On the other
hand, data collection with high accuracy and precision is achieved by the utilization of brilliant X-ray produced from the
in-vacuum undulator. Its brightest and stable beam enables high resolution data collection and 10 yum microbeam for
microcrystals. Although the high brilliance severely damages protein samples, the users can estimate the degree of the
damage and plan best data collection strategy.

Key words——macromolecular crystallography; synchrotron radiation; microbeam; laboratory automation; com-
plementary metal oxide semiconductor detector; radiation damage
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Fig. 1. Sample Mount Robot, SPACE
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Fig. 2. Sample Pins of SPACE
The pin size is 17 mm and 7 mm in length and diameter, respectively.
Sample loop to mount crystals is attached at left side of the pin.
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Fig. 3. Snapshot of D-Cha
Main window, diffraction viewer and result browser with XAFS spec-
trum are shown.
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Fig. 4. X-ray CMOS Detector, Hamamatsu Photonics
C10158DK

Its active area of 117.6 mm X 117.6 mm is covered with single CMOS im-
age sensor chip. The maximum frame rate of 3 frames/s is available.
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Fig. 5. Effect of a 10 um Pin Hole and a Guard Collimator

(Left) A lysozyme crystal of 10 um size located at the center of the
crosshairs. (Right) A diffraction image taken with 10 um beam. Installation
of the devices effectively reducing the scattering around direct beam position.
Diffraction spots were recorded beyond 2.75 A resolution.
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