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PEPTIDES WITH DISTORTED TRANS-PROLINE IN THE COUNTER STRUCTURAL STUDIES OF CDP-TYVELOSE 2-EPIMERASE
DIRECTION BUT NOT THE INTERMEDIATE FROM TRANS TO CIS N. KoropatkinJ.B. Thoden H.M. Holden

ISOMERASIZATION BIND CYCLOPHILIN B University of Wisconsin, 433 Babcock Drive Biochemistry Bldg, 2224b
M. Konno K. Okudaira T. SanoY. Kawaguchi Y. Yamagishi MADISON WI 53706 USA
Ochanomizu University Department of Chemistry 2-1-1 Otsuka, Bunkyo-Ku,
TOKYO 112-8610 JAPAN Deoxysugars play important roles in numerous physiological reactions

including antibiotic synthesis, cellular adhesion, and cell-cell interaction (1).
It was reported that the isomerization reaction from trans- to cis-proline fdlyvelose is a 3,6-dideoxyhexose found in the O-antigen of lipopolysaccharide
proteins is enhanced in the present of cyclophilin (CyP) A. CyPB witlh the pathogenic bacteridersinia pseudotuberculosi¥A and Salmonella
membrane binding signal sequence in N-terminal proceeds cis to tragphi One enzyme involved in its synthesis is CDP-D-tyvelose 2-epimerase,
isomerization reaction for model substrate suc-AAPF-pNA as well as CyPA which catalyzes the C-2 epimerization reaction on 3,6-dideoxyhexose CDP-D-
the cytoplasm. Suc-APA-pNA, Ac-AAPA-AMC and Suc(Ome)-AAPV-AMC paratose to produce CDP-D-tyvelose (2). This enzyme is a homotetramer with
have inhibitory role as substrate analogy for this reaction. In order to ascertaimonomeric molecular weight of 38 kDa and contains 1 molecule of bound
that CyPB forms complexes with intermediates of trans to cis isomerizatioNAD+ per monomer. CDP-D-tyvelose 2-epimerase belongs to a group of
we tried crystal analysis of the complexes of CyPB with these three peptideazymes, including UDP-D-galactose 4-epimerase, that perform epimerization
Crystallization ofE. coli CyPB did not succeeded until K187T mutant wasat unactivated stereocenters. We have cloned, over-expressed and purified
used. K187T mutant has peptidyl-prolyl cis to trans isomerase activity. ThereG®P-D-tyvelose 2-epimerase frodn typhi Crystals of the enzyme have been
the cleft with the hydrophobic pocket in the upper shed-lodirrel structure obtained and results from our crystallographic investigation will be presented.
consisting of twdg3-sheets. Three peptides, which are located in the cleft, aReferences
distorted over -35° around peptide bond from trans-form of Ala-Pro. This. Weymouth — Wilson, A.C. Nat Prod Rep 1997, 14, 99-110.
distotion is in not direction of the rotation from trans to cis but the count&. Hallis, T.M., Zhao, Z., Liu, H.-W. J. Am. Chem. Soc. 20022, 10493-
direction. This fact indicates that this enzyme not only distorts peptides int@503
intermediate in trans to cis process but also interacts with and fixes trans-
proline containing molecules distorted in the counter direction to play sonkeywords: ENZYMES DEOXYSUGAR BIOSYNTHESIS SHORT
important physiological role. CHAIN DEHYDROGENASE
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CRYSTAL STRUCTURES OF DIMERIC HEXOKINASE HKB FROM STRUCTURAL STUDIES OF POLAR PEPTIDES DERIVED FROM
YEAST THE YEAST PRION SUP35
A.la Cout O. P. Andersan L. la Cour-Poulsén D. C. Crans T. M. Gray ~ R. Nelsof R. Groth8 M. Balbirnie® M. Sawaya D. Eisenberty’
E. Schonbrunh 'Ucla Department of Chemistry And Biochemistry 607 Charles E. Young

'Colorado State University Chemistry Department of Chemistry Coloraddrive East LOS ANGELES CA 90095-1569 U&Aoward Hughes Medical

State University FORT COLLINS COLORADO 80523 USWniversity of  Institute, UCLA, USA

Southern Denmark, Odense, Denmabepartment of Medicinal Chemistry,

Univsersity of Kansas, Lawrence, Kansas, USA Amyloid is an ordered, extremely stable, fibrillar protein aggregate involved in
the pathogenesis of multiple diseases. Proteins capable of forming amyloid

The first crystal structure, form 1, of a homodimer of yeast hexokinase B, hkBry widely in sequence and native secondary structure. Though amyloid

(subunit, ca. 50 kDa), was reported at 6 A resolution [Steitz et al., 1973]. férmation is accompanied by an increase pwstructure, the quaternary

structure of an hkB 'monomer’, form 2, was later reported to 2.1 A, [Andersamteractions that give amyloid fibers such unusual stability are not well

et al., 1978]. Recently, a 2.2 A structure of a new crystalline form (3) wasderstood. We have characterized three peptides from the prion-determining

characterized [Kuser et al., 2000], and we have obtained a 2.2 A structuredofain of the yeast prion Sup35 via x-ray powder diffraction. These polar

another form (4). peptides, GNNQQNY, NNQQNY, and NNQQ, form bundles of needle-shaped

We have obtained the high resolution structures of forms 1, 2, and 4 hkB. Wierocrystals having related amyloid-like structures. The peptides form

will show that all known structures of hkB contain the dimeric motif. This i®xtended3-strands. Parallel sheets are formed by a 4.8-4.9 A crystallographic

most interesting in the light of the developing insight at the regulatory role tfnslation of the strands. The dense packing of peptides in the microcrystals

the hkB monomer-dimer equilibrium in yeast metabolism, [Golbik et allargely excludes water, admitting only 2-4 water molecules per peptide. This

2001]. Further, the hkB dimer has a similar S-shape to the human Hatk of water suggests a highly interconnected H-bonding network between

monomer [Rosano et al., 1999, Aleshin et al., 2000] indicating that this shgpeptide strands and may explain the extreme stability of amyloid.

has been selected in the course of evolution for optimal functioning of hk.

Finally, in comparing the yeast hkB homodimer with human hkl we wilKeywords: AMYLOID, POWDER DIFFRACTION, PEPTIDE

discuss the possibility of a regulatory ATP binding site in hkB in a cavity

between the two subunits.
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