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Fig. 1 Growth of PDB structures per year by experimental methods
by light source. ‘‘Others’’ shows the structures determined
by methods other than X-ray crystallography.
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Fig. 2 Characteristics of phasing methods in de novo X-ray struc-
ture determination. The preparations of the isomorphous
crystals using the MIR method as heavy atom derivatives are
very difficult and the time-consuming step. The use of the
anomalous dispersion effect by the SR dispensed with the
preparation of troublesome heavy atom derivatives and sim-
plified the phase determination.
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Fig. 3

Changing phasing methods in de novo X-ray structure deter-
mination. The de novo phasing methods moves to the use of
the anomalous dispersion effect from the use of the heavy
atom derivative during these 20 years. The growth of the
SAD method for the past 10 years is remarkable, and the
SAD method enters the mainstream of the de novo phasing
methods now.
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Fig. 4 Changing the protein molecular weight analyzed by X-ray
crystallography. The molecular weight of protein analyzed
increases with the times.
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Fig. 5 (Color online) 1.9 A crystal structure of Photosystem II
(PSII). PSII is the membrane protein with 19 subunits with
molecular weight of 350 kDa. PSII is the world’s largest
membrane protein determined at more than 2.0 A resolu-
tion.
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Fig. 6 (Color online) Structure determination from 10 um size of
the YidC microcrystal at 3 A resolutions?. The protein YidC
inserts its substrates into the membrane, thereby facilitating
membrane protein assembly in bacteria.
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Fig. 8 (Color online) The present experimental setup of damage-
free X-ray structural analyses at SACLA. The distance be-
tween each irradiation point was set to 50 um to prevent the
radiation damage of successive XFEL pulses. The O,-reduc-
tion site of bovine cytochrome oxidase clearly shows
damage-free X-ray structure.
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Development of the protein crystallography
by synchrotron radiation
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Abstract

chrotron radiation.

Since crystal structure determination of the first protein by Kendrew in 1959, protein crystal-
lography developed into the leading role of the protein structure study by various technology de-
velopments. Especially the utilization of synchrotron radiation from the 1990s brought innovative
progress of protein crystallography on the data quality and the phasing method and had expanded
the sample targets including membrane proteins and suprarmolecular complexes. Here | give the
outline of the history and the future prospects of the protein crystallography from the role of syn-
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