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CRYSTAL STRUCTURE ANALYSES OF THERMOLYSIN IN CRYSTAL ENGINEERING YIELDS CRYSTALS OF CYCLOPHILIN
COMPLEX WITH ITS INHIBITORS D DIFFRACTING TO 1.5 A RESOLUTION
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Japan Biological Information Research Center, Japan Biological Infomatics Mitochondrial Cyclophilin D (CypD) belongs to a family of cyclosporin-A
Consortiun?Biological Information Research Center, National Institute of binding proteins, which catalyse rotation about prolyl peptide bonds. Structures
Advanced Industrial Science and Technold@gpartment of Bioengineering,  of the three other types of mammalian cyclophilins (A, B and C) are known. A
Nagaoka University of Technology truncated version of CypD with the same length as CypA was expressed in
Escherichia coli and purified to homogeneity. The protein shows a
Thermolysin (TLN) is a thermostable metalloendpeptidase from theonodisperse size distribution in analytical ultracentrifugation, but
thermophilic bacteriumBacillus thermoproteolyticus Kidokoro and co- crystallization trials gave no crystals. Protein engineering has become a
workers have studied the binding mode of a series of inhibitors, namgbpwerful tool for influencing protein properties. Therefore, site-directed
benzyloxycarbonyl amino acids (Z-amino acids), to TLN throughmutagenesis was used to obtain a variant of CypD suitable for crystallization
thermodynamic methods and computer simulations. In order to analyze thesel structure determination. A series of mutants was selected such that crystal
results on the basis of their three-dimensional structures, the crystal structwestacts seen in the X-ray structures of CypA would be restored. None of these
of TLN in complex with Z-amino-acid (Z-L-Glu, Z-D-Glu, Z-L-Asp, Z-D-Asp, three mutants gave crystals. Because CypD is extremely soluble and has an
Z-L-Thr, Z-D-Thr, Z-L-Ala and Z-D-Ala) have been determined at 1.6 to 1.9 Ainusually high isoelectric point (pl) of 10.2, a second series of mutations was
resolution. These crystal structures showed that the benzyl group andnt@oduced in order to lower the pl of CypD and to reduce the solubility of the
carboxyl group of the inhibitor seem to be main contributors to the interactigmotein. Lysine residues predicted to be on the molecular surface of CypD were
between TLN and the inhibitors. The benzyl group of the inhibitors, in atthanged to hydrophobic or negatively charged amino acids found in the
cases, occupies the hydrophobic specificity pocket of TLN. The interactidomologous at the corresponding position. This approach lead to crystals in
between the zinc ion and a carboxyl group of the substrate, however, showee out of five variants of single amino acid exchanges. The crystals of the
some variations. In the case of the L-form inhibitors, the main-chain carbonyltant K133l yielded readily crystals diffracting to 1.5 A resolution. This
group of the inhibitors coordinates the zinc ion, resulting in essentially themcouraging result shows that surface mutations have a dramatic effect on the
same conformations of the bound L-form inhibitors. In the case of the D-forprotein and are a powerful tool for the improvement of protein crystallization
inhibitors, however, the coordination mode of the zinc ion was classified infroperties.
two types, namely main-chain and side-chain types. Z-D-Glu and -Asp use the
side-chain carbox_yl group to coordinate the zinc ion_. On thg other _hand, Z'Réywords: CRYSTAL ENGINEERING
Ala and -Thr, which do not have a carboxyl group in the side-chain, use the
main-chain carboxyl group to coordinate the zinc ion. The conformations of the
bound D-form inhibitors are substantially different between main- and side-
chain type binding modes.
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IS tRNA MIMICRY MANDATORY FOR TRANSLATION FACTORS? STRUCTURAL STUDIES ON TRANSLATION INTIATION FACTOR
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tRNA is the adaptor in protein synthesis. The ribosome has three sites @remistry 4-20-1 Nasahara TAKATSUKI 569-1094 JAPA#N0go Institute
tRNA, the A-, P-, and E-sites. The tRNAs bridge between the ribosomfdr Aging Brain and Cognitive Disordetlyogo Prefectural Institute of
subunits with the decoding site and the mRNA on the 30S subunit and tineustrial ResearctResearch Center, Taisho Pharmaceutical Co., Ltd.
peptidyl transfer site on the 50S subunit. Translation factors catalyze protéinstitute for Biomolecular Science, Gakushuin University
synthesis on the ribosome. We study elongation factors, primarily EF-G, RRF
and SelB. SelB can incorporate Se-Cys into proteins as a response to a $t@gmslation initiation in eukaryotes requires a complex biochemical pathway
codon. The distinction between stop and Se-Cys is a specific secondeayalyzed by a large number of initiation factors. The first step of the
structure of the mRNA. We have determined the structure of the C-termintahnslation process involves binding of small ribosomal subunit to mRNA.
four domains that identify the loop of the MRNA. The domains have the sargekaryotic mRNA has a common cap structure at the 5-terminal end.
folding motif. For EF-G we continue our investigations of different mutant&ukariotic initiation factor 4E (elF4E) binds specifically to the mRNA cap
and different crystal forms. The focus on resistance and sensitivity to teucture and plays an important role in the beginning of protein synthesis.
antibiotic fusidic acid and its parallel higher or lower affinity for GTP. TheElucidation of the interaction between elF4E and the mRNA cap structure is
possibility that translation factors could mimic tRNA has been discussed ftirerefore necessary to understand tlit&ation mechanism of protein synthesis.
some time. The first example of tRNA mimicry was discovered when EF-Ghe full-length human elF4E in complex with the cap analogues were
was found to have a shape closely similar to the complex between elongatioystallized by hanging drop vapor diffusion. Long needle shaped crystals were
factor Tu (EF-Tu), GTP and aminoacyl-tRNA. An even closer imitation of thebtained after one week. X-ray diffraction data were collected up t001.9
tRNA shape is seen for the ribosome recycling factor (RRF). It is now evidergsolution using synchrotron radiation at BL-24XU in Spring-8. The X-ray
that in some sense translation factors are either tRNA mimics, GTPasesswouctures of elF4E complexed with mRNA cap analogs (m7GTP and
both. In many cases this mimicry is related to function. However, for sonm7GpppA) were determined by the molecular replacement method at 2.0A
proteins, such as SelB, there is no obvious functional reason for the tRM&solution. We have observed the C-terminal region shows the conformational
mimicry. flexibility depending on the structure of mRNA cap analog when compared

elFAE-m7GTP and -m7GpppA complex structures. These results indicate that
KeyWOI’dS: PROTEIN SYNTHESIS, TRANSLATION FACTORS, TRNA the h|gh erXIbIIIty of C-terminal IOOp region is very important for b|nd|ng with
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