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Characterization of HscC (Hsc62), homologue of Hsp70 in
Escherichia coli: overexpression of HscC modulates the activity of
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HscC, the third member of the Hsp70 family in Escherichia coli, shares 33 % identity with the
two other homologues, DnaK and HscA, and displays ATPase activity. An important role for DnaK
is its inhibitory effect on 6> activity, which contributes to the regulation of gene expression during
the heat shock response. Genetic and biochemical evidences indicate that DnaK-DnaJ chaperone
system interacts with 6°2, thus, DnaK involved in negative regulation of the heat shock response.

Although HscC is a highly conserved protein in Hsp70 family, its function is still unknown. In
this thesis, I focused on the physiological function of HscC and described the first characterization
of HscC as a possible negative regulator of ¢'°. I could not detect significant expression of the hscC
gene under normal laboratory condition. However, the in vivo primer extension analysis and in vitro
transcription assay revealed that overexpression of HscC specifically reduced the o' -dependent
promoter activity and also inhibied normal cell growth. In addition, the co-purification analysis
showed the interaction of HscC or the putative ATPase and substrate binding domains of HscC with
6'°. These results indicate that HscC forms a complex with 6’ and negatively regulates its activity.
To elucidate the domain(s) responsible for the functional specificity of HscC, I constructed a set of

hybrid proteins containing all combinations of ATPase, substrate-binding, and C-terminal domains




of DnaK and HscC. I observed that the hybrid molecules carrying the ATPase domain of HscC and
the substrate-binding domain of either HscC or DnaK reduced the 6'° -dependent promoter activity
and also form complex with 0"°. The result suggests that the ATPase domain determine the
functional specificity of HscC in vivo. Based on the findings, both the ATPase and substrate-binding
domains of HscC are important for the physiological function of HscC.

From these findings, I speculate that the Hsp70 family of proteins might interact with various
o factors through their ATPase and substrate-binding domains to control sigma (G) factor activity in

vivo.
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