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We have initiated a structural genomics project based on selected proteifiAStanford Synchrotron Radiation Laboratory, Stanford, USA
families, with the representatives for structural studies obtained from the
genome ofE. coli. A total of 160 genes have been cloned to date, with 128 high-throughput Crystal Screening System (CSS) has been implemented
successfully overexpressing soluble protein with at least one fusion system. Within the Distributed Control System (DCS) architecture, which is used on all
are currently applying robotics methods allowing cloning in an automatdte protein crystallography beam lines at the Stanford Synchrotron Radiation
manner. Target genes have been cloned as N-terminal fusions with G&&boratory (SSRL). The CSS provides a highly automated and user-friendly
(His)6, or (His)8 affinity tags. Over 60 proteins have so far been purified tway of systematically collecting test data from a set of protein crystals. A
homogeneity. Purified proteins are further characterized for homogeneity atatabase maintains a prioritized list of the crystals available at each beam line.
suitable solution properties using a combination of dynamic light scattering afitie CSS collects crystal JPEG images and diffraction images at various crystal
electrophoretic methods. Purified protein samples are screened for init@lentations and also measures automated fluorescence scans. Soon a robot-
crystallization conditions in 96-well format using a sparse-matrix approach. @ontrolled sample mounting system, coupled with automated sample alignment
specialized database has been developed to follow the progress of varisofware, will position each crystal in the X-ray beam. A Diffraction Image
proteins and to store all relevant experimental daté&coring Tool (DISTL) is able to quickly analyze the quality of each image, it
(http://sgen.bri.nrc.ca/bsg). Web-based software for displaying andcan detect ice-rings and it can assess the strength and shape of the diffraction
searching the information from this local database and for tracking depositggbts. It can also rank each crystal processed. A prototype system has been
structures in the PDB as well as the progress of other structural genomisgd to screen several hundred crystals as part of the structure determination
projects has been developed. To date, crystals have been obtained for 37 oétfuets of the Joint Center for Structural Genomics (JCSG). The CSS
purified proteins. of these, diffraction quality crystals were obtained for 1€ignificantly improves the efficiency of the crystal screening process. The
proteins. Using SeMet-substituted proteins we have determined the structusgstematic approach eliminates many sources of human error and provides
of 13 of these proteins by MAD phasing. Structures determined include &wore reliable feedback to guide and improve the crystal preparation process.
amino-3-ketobutyrate CoA ligase, part of the threonine salvage pathwgfhe JCSG is funded by the Protein Structure Initiative of the National
MoeA protein, involved in molydopterin biosynthesis, histidinol phosphaténstitutes of Health, National Institute of General Medical Sciences. SSRL
aminotransferase and L-histidinol dehydrogenase, two enzymes associated wfthration is funded by DOE BES, and the SSRL Structural Molecular Biology
histidine biosynthesis, and RsuA, a 16S rRNA psuedouridine synthase. program by DOE BER, NIH NCRR BTP and NIH NIGMS).
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National Laborator
y The short chain oxidoreductase (SCOR) family of enzymes includes over 2800

The YjgF/YERO57¢/UK114 protein superfamily has been highly conservegjembers extending from bacteria to humans for which 20 have known crystal
among eubacteria, archaea and eukaryotes. Functionally, this protein familpyictures and 2500 have unknown function. The superfamily has not one fully
remarkably diverse, with members involved in calpain activation, tumdionserved residue. The signatures of subgroups of the superfamily are
antigenicity, translation inhibition, and various biosynthetic pathways. Her§omMPosed of 30-40 residues conserved at ~80% identity distributed throughout
we describe the first structure of a eukaryotic member of this larg8€ 250 aa proteins.

superfamily, the Saccharomyces cerevisiae Homologous Mitochondrial Matrix . . . . . .
Factor 1 (Hmfl). HmfL is a cytoplasmic homolog of Mitochondrial Matrix ! he con;ervatlon of all residues in contact Wlth the cofa(_:tor suggestmg strict
Factor 1 Mmfl, which has been implicated in the transamination step Bq—evolutl_on_of fold and pofactor. D or R residues associated with NAD and
isoleucine biosynthesis plus maintenance of mitochondrial DNA. The crystADP  binding  respectively predict cofactor preference of unknowns.
structure of Hmf1 (PDB ID 1JD1) was solved at 1.7A resolution using multiplg©variance patterns in the binding pocket correlate with substrate preference.
anomalous dispersion (MAD) phasing (Rwork = 0.207, Rfree=0.238) from %Ithough no cry_stallographlcglly determl'ned structure in the SCOR family
single Se-Met crystal, and was subsequently used for homology modeling t ude; a disulfide, the Ioca_tlon of 4_:yst_e|ne reS|dl_Jes that covary in subsets of
provided structural information for proteins from all three living kingdomst"e family suggest the potential for disulfide formation.

including the  YERO57c  superfamily  (models  available at ) ) )

http://www. pipe.rockefeller.edu). X-ray crystallography revealed that Hmf1 Nucleic acid sequence analysis reveals that 15% of the SCOR genes have an
is a trimerica/B protein, which resembles Bacillus subtilis chorismate mutas@nfisense open reading frame overlapping the entire sense gene, and 5% have a
despite small pairwise sequence similarity. Analyses of the homotrimEtird ORF related by a frame shift in the sense strand. The 85 genes with
molecular surface permitted identification of a putative active site within afPuble open reading frames (DORFs) and 36 with triple open reading frames
inter-monomer groove, analogous to, but chemically distinct from, the activ& ORFS) exhibit codon bias. Over 85% of the 250 amino acids in the 121
site of chorismate mutase. No motifs were identified and no template waS©OR proteins are coded for by the GC rich codons. This and other data

found to have the same biochemical milieu and spatial arrangement of residgié@gest that the SCOR family of enzymes diverged from a common ancestor
as those in the putative active site of HmfL. that evolved before the AT rich half of the genetic code was fully defined.
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