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Structural Genomics of Orfan Genes:

The complete nucleotide sequences of more than 60 microbial and four eukaryote genomes are already
available in the public domain and many more genomic projects are in progress throughout the world.
Despite this accumulation of data, newly sequenced microbial genomes continue to reveal up to 50% of
functionally uncharacterized "anonymous" genes. A majority of these anonymous genes encode proteins with



homologues in several organisms, but a significant fraction remains that exhibit no clear similarity to any
other protein sequence in the databases. This set of unique - apparently species specific - sequences are
referred to as "ORFans". The biochemical and structural analysis of ORFan gene products is both of
evolutionary and functional interest.

The allocated beam time allowed the resolution of the following crystal structures:

E. coli IVY orfan gene product, a new type of type C lysozyme inhibitor (MAD) PDB1GPQ

Structure of the Pseudomonas Aeruginosa IVY protein (MR): Discovery of a new family of bacterial type C
lysozyme inhibitor. PDB1HKE
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Monchois V., Abergel C., Sturgis J., Jeudy S. and Claverie J.-M. (2001) Escherichia coli YkKfE "ORFan"
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Structural genomics of E. coli conserved genes of unknown function in search of new anti-bacterial
targets:

With more than 100 antibacterial drugs at our disposal in the 1980's, the problem of bacterial infection was
considered solved. Today, however, most hospital infections are insensitive to several classes of antibacterial
drugs, and deadly strains of Staphylococcus aureus resistant to vancomycin - the last resort antibiotic- have
recently begin to appear. Other life-threatening microbes, such as Enterococcus faecalis and Mycobacterium
tuberculosis are already able to resist every available antibiotic. There is thus an urgent, and continuous need
for new, preferably large-spectrum, antibacterial molecules, ideally targeting new biochemical pathways.
Here we report on the progress of our structural genomics program aiming at the discovery of new
antibacterial gene targets among evolutionary conserved genes of uncharacterized function. A series of
bioinformatic and comparative genomics analyses were used to identify a set of 221 candidate genes
common to Gram-positive and Gram-negative bacteria. These genes are now submitted to a systematic 3-D
structure determination protocol including cloning, protein expression and purification, crystallization, X-ray
diffraction, structure interpretation, and function prediction. Bioinformatics is used to optimize most stages
of this production process. Out of 110 genes processed in our laboratory - and 17 months into the project -
108 have been successfully cloned, 93 have exhibited detectable expression, 75 have led to the production of
soluble protein, 42 have been purified, 12 have led to usable crystals, and 7 structures have been determined.

The allocated beam time allowed the resolution of the following crystal structures:

E. coli yghE (MR) PDBIMZR

E. coli ydhF (MAD) (Refinement)

E. coli yliB (MAD) (Refinement)

E. coli ydiB (MAD) (INPD Northeast Structural Genomics Research Consortium (Nesg) Target Er24)
E. coli yhbO (MR) (Refinement)

E. coli yecD (MR-MODELLER) PDB1J2R

E. coli yggV (MAD) (PAD1K7K Structural Genomics Consortium)
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genomics of highly conserved microbial genes of unknown function in search of new antibacterial targets.
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Claverie J.-M., Monchois V., Audic S., Poirot O. and Abergel C. (2002) In search of new antibacterial target
genes: a comparative/structural genomics approach. Combin. Chem. High Throughput Screen. 5 : (7) 511-
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Other Projects:
Structure determination of the E. coli periplasmic PAL protein (MAD) PDBIOAP
Structure determination of the Acidithiobacillus Ferrooxidans Cytochrome C4 (MAD) PDB1H10

References:
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crystallographic study of the peptidoglycan-associed lipoprotein from Escherichia coli. Acta Cryst. D57 :
317-319
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conserved periplasmic domain of the Escherichia coli Pal protein (In preparation).

Chantal Abergel, Wolfgang Nitschke, Guillaume Malarte, Mireille Bruschi, Jean-Michel Claverie and Marie-
Thérése Giudici-Orticoni. The structure of Acidithiobacillus ferrooxidans c4-cytochrome: a model for
complex-induced electron transfer tuning. Structure Fold Des. (In press)
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