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The TB Structural Genomics Consortium is a world-wide organization devoted to determining the 3-

dimensional structures of many proteins from M. tuberculosis. The long-term goal of the Consortium is

to provide a basis for rational drug design aimed at any of the proteins from M. tuberculosis that is essen-

tial for survival of the bacillus. Structure-based drug design has proven to be a useful approach to obtaining and

optimizing lead compounds in the pharmaceutical industry in many cases in recent years. The strategy of the

Consortium is to determine the 3-dimensional structures of proteins from M. tuberculosis now, so that any time in

the future that structural information on a protein from M. tuberculosis is needed, the information will be immedi-

ately available.

Structural genomics is a new field made possible by advances in protein structure analysis and the availability of

genomic sequences. The overall goal of the field is to determine the 3-dimensional structures of all protein mole-

cules, either by experiment or by computational techniques. The promise of structural genomics is to provide a

broad structural foundation for understanding biology. Achieving the high throughput required to determine thou-

sands of protein structures will require substantial technological improvements in all aspects of coordination, pro-

tein production and structure determination. 

The TB Structural Genomics Consortium was formed to foster an international effort to determine structures of

proteins from M. tuberculosis. The TB Structural Genomics Consortium has facilities for high-throughput

cloning, expression testing, protein production, crystallization, and x-ray data collection for the benefit of the

entire Consortium. Additionally structure determinations are carried out in member laboratories. Members of the

TB Structural Genomics Consortium have developed technologies for structural genomics including an interac-

tive proteomics database, the engineering of proteins for optimal solubility, automated structure solution and

phase improvement by X-ray crystallography. The current status of work by members of the Consortium and

member contact information may be obtained at the public web site: http//www.tbgenomics.org .

The TB Structural Genomics Consortium has cloned 950 of the 4000 genes in M. tuberculosis in preparation for

structure determination. Since October of 2000, the Consortium has determined the structures of 40 of these pro-

teins, and has obtained crystals of an additional 35 proteins. The Consortium has screened most of the cloned

genes to identify those that express at high levels in E. coli expression systems, and has identified 395 that are

suitable for further work. Table I lists the 40 protein structures determined by members of the TBSGC since

October, 2000. These include many proteins that are likely to be good drug targets, including proteins in lipid

biosynthetic pathways and protein secretion (see Goulding et al., 2002 for additional information about some of

these structures).
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Background : The emergence of drug resistance microorganisms challenges the efficacy of the currently avail-

able antibiotics and poses the need to develop novel targets for drug screening and new chemicals with novel

action mechanism. The antibiotics clinically used are extremely biased to fewer about 10-15 targets in bacteria.

Due to the long time abuse of these targets, many trials to improve the efficacy of the classical antibiotics are fac-

ing the limit. In this context, rapid accumulation of the new information on the bacterial genome provides a new

hope and helps to discover novel targets that can be used to control bacterial growth and viability. However, many

potential targets also need the validation process before they are actually used for new drug development. We thus

decided to employ the targets that are not yet heavily used but validated for their effectiveness to control bacterial

growth. Those include the components and processes in protein synthesis such as aminoacyl-tRNA synthetases,

initiation complex, and peptide deformylase. In addition, we also set up the screening systems for Fab I in fatty

acid synthesis and Mur A and D in cell wall synthesis and launched the inhibitor screening. In this presentation,

recent advances in the development of inhibitors to some of these targets will be discussed. 

Methods : In the protein synthesis, we have employed aminoacyl-tRNA synthetases as one of the potential tar-

gets and their specific inhibitors have been synthesized based on the structure of the antibiotic, mupirocin, that is

the specific inhibitor of bacterial isoleucyl-tRNA synthetase, as well as the reaction intermediate, aminoacyl

adenylate. In addition, oxazolidinone derivatives were synthesized to improve the currently used antibiotic, line-

zolid, and the actionin derivatives were tested as the potential peptide deformylase inhibitors. These compounds

were tested for in vitro biochemical activities against their respective targets and also bacterial cell growth. An

assorted chemical library and natural products are being screened against Fab I and Mur A to identify potential

hits. 

Results : We have synthesized about 250 analogues of the reaction intermediates against bacterial isoleucyl-,

leucyl-, tyrosyl- and phenylalanyl-tRNA synthetases, and tested their enzyme inhibition and antibacterial activi-

ties. About 200 compounds were derivatized from pseudomonic acid (mupirocin) and their antibacterial activities

against E. coli and S. aureus were compared. The mupirocin derivatives showed the enzyme inhibition and anti-

microbial activities comparable to mupirocin. However, most of the reaction intermediate analogues did not

inhibit bacterial growth although they showed excellent enzyme inhibition. Some of oxazolidinone derivatives

showed better antibacterial activity compared to linezolid against S. aureus. None of these derivatives showed the

activity against gram-negative bacteria. Several hit compounds were isolated from the screening of other target

proteins. 




