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Fig. 1 (Color online) Diffraction pattern of bovine cytochrome ¢
oxidase by using Sakabe camera equipped with an imaging
plate at the Pfoton Factory. The image was digitized at the
Namba laboratory. Space group is P6, or P6, and cell con-
stants are a=b=174.5 A, c=282.2 A.
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Fig. 2 (Color online) (Left) The structure of bacterial cytochrome ¢ oxidase complexed with an Fv fragment!” (PDB
ID, 1AR1), and (right) the structure of active sites of bovine cytochrome ¢ oxidase!®).
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Fig. 4 (Color online) Ca?* pumping mechanism of Ca2* ATPase?227, The mechanism was elucidated by 10 structures
of reaction intermediates. The figure was kindly supplied by Professor C. Toyoshima, The University of Tokyo.
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Fig. 5 (Color online) (Left) The structure of PSII with water molecules shown by lightblue sheres. (Right) The
damage-free structure of Mn,CaOjs center with four water molecules determine at SACLA. The figure was kindly
supplied by Professor J.-R. Shen, Okayama University.
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Fig. 6 (Color online) Dynamical structure determination of bacteriorhodopsin at SACLA3”. Thirteen structures of
reaction intermediates after photo-activation were determined by SFX method at SACLA. Structures at 16 ns,
760 ns, 36.2 us, 1725 us after photo-activation, which correspond to K, L, M;, M,, respectively, are shown. Pro-
ton pumping mechanism was clearly shown by structural change. The figure was kindly supplied by Dr. E. Nango,

Riken.
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Fig. 7 (Color online) The structure of bacterial flagellum determine by cryoEM and X-ray crystallography“®-51. The
figure was kindly supplied by Professor K. Namba, Osaka University.
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Synchrotron radiation in srtuctural biology

Tomitake TSUKIHARA Department of Life Science, University of Hyogo, 3-2-1 Koto, Kamighori,
Akoh, Hyogo 678-1297, Japan
Institute for Protein Research,Osaka University, 3-2 Yamadaoka, Suita,
Osaka 565-0871, Japan

Abstract Structures of myoglobin and hemoglobin determined by X-ray crystallography around 1960
effected the birth of structural biology. Synchrotron radiation which was tunable and extreamly
strong expanded possibility of X-ray crystallography in structural biology. In our country Photon
Factory has provided structural biologists with beamlines since 1980 to produce novel protein
structures. SPring-8 has offered beamlines since end of 1990t. Both facilities have continuously
conducted technological revolution to keep the cutting edge of experimental conditions. Many
structures that were highly evaluated have been produced by both facilities.
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