In the living cell, proteins need molecular chaperones to prevent off pathway folding. The molecular chaperone DnaK from T.thermophilus belongs to the Hsp70 family. Hsp70 proteins are composed of a highly conserved N-terminal part that comprises the ATPase domain and a less conserved C-terminal peptide binding domain. DnaK cycles between an ADP-bound, high affinity state that tightly binds unfolded substrate and ATP-bound, low affinity state that weakly binds unfolded substrate. GrpE serves as a nucleotide exchange factor, facilitating the release of ADP in exchange for ATP. With the assistance of GrpE, DnaK is re-converted from the ADP-state into the ATP-state. The GrpE protein forms dimers in solution and its structure could be divided into three regions: paired N-terminal (-helices, four helix bundles, and the C-terminal domains.

According to the yield of recovery of enzymatic activity mediated by the DnaK-ClpB system we found that urea-denatured Lactate dehydrogenase (LDH) from S.scrofa (pig) muscle and heat-inactivated LDH from B.stearothermophilus could be suitable model substrates for the DnaK-ClpB chaperone system from T.thermophilus.

Using the fluorescence correlation spectroscopy technique it was observed that GrpE wild type binds to a DnaK-ADP and DnaK-peptide complex. These results lead us to suggest that GrpE plays a role not only in nucleotide exchange but that it is also involved in stimulation of a substrate release. In this thesis we reported for the first time that GrpE wild type interacts with DnaK in the ATP-bound form. It was also observed for the first time that a covalent link between the ATPase and peptide binding domain of DnaK is likely not important for the interaction between DnaK and GrpE.

In this work the contribution of the (-helical part of GrpE (GrpE((C)) to interactions with DnaK was defined. Investigations of the interaction between GrpE((C) and DnaK using Ni-NTA columns and C8-coupled ATP-agarose revealed that the (-helical part of GrpE binds specifically to DnaK. The specificity is related to the nature of nucleotide bound to the ATPase domain of DnaK. In the presence of ADP GrpE((C) binds to DnaK while in the presence of ATP the interaction between these proteins was not observed. This finding implies that ATP induces a conformational change in DnaK in such a way to abolish binding of the (-helical part of GrpE. Therefore it is possible that ATP determines not only the substrate affinity of DnaK but it also regulates binding of the N-terminal (-helical tail of GrpE. Another explanation of the disruption of GrpE((C)-DnaK interactions in the presence of ATP is based on two observations obtained using the fluorescence correlation spectroscopy technique: (1) the single ATPase domain and peptide binding domain of DnaK lacking a covalent link are able to interact in the presence of GrpE; (2) GrpE wild type interacts with DnaK in the presence of ATP. These findings imply that the GrpE (-sheet domain recognises the ATP-bound state of DnaK followed by signal transduction into the peptide binding domain of DnaK via the GrpE long (-helical tail which stimulates movement of the peptide binding domain away from the GrpE (-helical part. 

Using urea-denatured Lactate dehydrogenase from S.scrofa muscle as a model substrate bound to DnaK, we found evidence that the (-helical part of GrpE competes with the substrate for the DnaK peptide binding domain. It represents a very good framework for defining the mechanism by which GrpE((C) could possibly stimulate substrate release from DnaK.

Based upon all these observations, a mechanism for regulation of the DnaKTth chaperone cycle on the level of the DnaKTth-GrpETth interactions was postulated.

