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molecular welght Recent development of gene technology and the ut1hzat1on of synchrotron radlatlon:'ena-
bled us to ~promote a drastlc progress of protein crystallography. Consequently, the number of the thre

Protcin Crystallography in the Field‘ of ‘Stiiuctufal Blology -

. dxmensxonal structures established is dramatically lncreased in these 10 years. The current and,futu
] aspects of protein crystallography and structural blology are descrlbed in thlS review. ' ‘
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Figure 1. Number of atomic coordinates entries of protein three-

dimensional structures deposited by year with the Protein Data
Bank (PDB).
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Figure 2. The outline of actual experimental and computational
stages of X-ray crystal structure determination of protein molec-
ules.
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Figure 3. Statistics for the X-ray source used in protein crystal-
lography on the basis of papers of protein structure determination
appeared in four journals, Nature, Science, Nature Structural Biolo-
gy and Structure published in 1996. Lab. X-ray: laboratory source
X-rays, SR: synchrotron radiation.
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Figure 4. Statistics for the phase determination method used in
protein crystallography in four journals, Nature, Science, Nature
Structural Biology and Structure published in 1996. MIR (AS):
multiple isomorphous replacement method inclucing the case
where the anomalous scattering is taken into consideration in the
measurement, SIR (AS): single isomorphous replacement’
method, MAD: multi-wavelength anomalous dispersion method.
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Figure 5. Three-dimensional structure of bovine heart
cytochrome ¢ oxidase®. (a) A view of the dimeric structure com-
posed of 13 protein subunits in its monomer with a non-crystallo-
graphic 2-fold axis (vertical). Many o-helices are components of
the membrane part of the complex. Metal cofactors are bound in
the subunit I which is located in the central part of the monomer.
(b) A different view (90° rotation around the horizontal line of the
figure (a)) showing two monomers at the left and right sides. Both
figures were drawn by the PDB coordinates (10CC).
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Figure 6. Three-dimensional structure of the reaction center from
a photosynthetic bacterium, Rhodopseudomonas viridis®®. (a) A
view of the structure where transmembrane o-helices of L and M
subunits are located in the central part, whereas cytochrome and H
subunits are at the top and bottom parts, respectively. Photosynthet-
ic pigments such as bacteriochlorophylls and quinones are associat-
ed with the central L and M subunits. (b) A top view (90° rotation
around the horizontal line of the figure (a)). Both figure was drawn
by the PDB coordinates (1PRC).
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Figure 7. Statistics for synchrotron facilities used in protein crys-
tallography in four journals, Nature, Science, Nature Structural Bi-
ology and Structure published in 1996.
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