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Molecular chaperones and proteases - their role under stress conditions and in autoimmune diseases
PREVIOUS AND CURRENT RESEARCH

Under conditions of stress all organisms are rapidly accelerating the synthesis of a group of proteins, called heat shock proteins (Hsps). Functions of these proteins are various and not yet clearly understood. Many of them are indispensable at all temperatures and extremely highly conserved in evolution. Generally, Hsps are either molecular chaperones, protecting proteins against denaturation and actively renaturing the proteins which have lost their structure, or proteases. The latter degrade the irreversibly damaged proteins to alleviate their deleterious effect on a cell. The following projects concerning heat shock response in bacteria and eukaryotes have been and are carried out at the Biochemistry Department:

1. Structure and function of heat shock - induced HtrA protease. We have characterized the active center of the HtrA protease of the model bacterium Escherichia coli and shown that HtrA is responsible for protecting the cell against heat and oxidative stresses. Presently we are carrying out a research aimed at understanding chaperone activity of HtrA and its role under stress conditions. Our future goal is to clarify the role of human HtrA homologs in carcinogenesis and in protection of eukaryotic cells/tissues against oxidative damage. 

2. The role of Hsp40 proteins in etiology of rheumatoid arthritis (RA).This project is based on a hypothesis that autoimmunological response to self-Hsp40 protein(s) localized in joints may be one of the causes of rheumatoid arthritis (RA); the response could be triggered by infection with E. coli which contains highly immunogenic DnaJ (Hsp40) protein. We have shown the immunological similarity of bacterial DnaJ and its human homolog, HDJ1, and found a significant increase of anti-DnaJ, anti-HDJ1 and anti-HDJ2 responses in sera of RA patients. Our aim is to answer the question whether the anti-DnaJ response is indeed involved in RA pathogenesis. 

3. Mechanism of dissociation and degradation of protein aggregates formed in Escherichia coli cells during heat shock. There are many data concerning the protection and renaturation of proteins in the in vitro systems composed of the purified substrate proteins and the heat shock chaperone proteins. Our investigations have been concerned with the aggregates formed in vivo and with the proteases and chaperones involved in their removal. We are presently focusing on the role of small heat shock proteins (sHsps) IbpAB and ClpB (Hsp100) protein in the aggregate removal.

4. Studies on heat shock response in marine bacterium Vibrio harveyi. The long-term aim of this project is to use V. harveyi as a biological indicator of pollution of the marine environment. To date we have cloned and sequenced the main heat shock genes (dnaK, dnaJ, groEL, groES ), and characterized their transcriptions and functions.

5. Investigation of species-specificity of chaperone proteins in vivo and in vitro. We are studying chaperone proteins of bacteria, archaea and eukarya, and their ability to cooperate. These studies should give an insight into the evolution of heat shock response.
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