Visualization of Substrate Translocation Process in HtrA by Electron Microscopy

To prevent aggregation of misfolded proteins in prokaryotic cells, the quality control system induces stress response elements, consisting of chaperones and proteases, to repair or degrade damaged proteins. In the periplasm, HtrA (or DegP) has the dual function of chaperone and protease without the use of ATP, which is absent outside of the cell. The X-ray crystal structure of HtrA shows a novel cage, with the protease site within its chamber, suggesting that substrates must enter the chamber to be degraded. Further support is evident by the requirements from external stimuli to unfold substrates for HtrA. To determine whether substrates enter the chamber prior to degradation, we are imaging full-length recombinant HtrA by Electron Microscopy. Processing of these images showed that HtrA has an empty chamber within the cage. We have shown that proteolytically inactive mutant HtrA is able to tightly bind -casein, a loosely folded protein. This complex was purified by size exclusion chromatography, and current focus is being made to obtain images of the complex to show whether the substrate accumulates within the chamber. These results will show that HtrA substrates are translocated to the chamber within the cage for degradation.

