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The activity of Herbaspirillum seropedicae NifA protein is regulated by the levels of
oxygen and fixed nitrogen. The N-terminal GAF domain of this protein is involved in
regulation in response to the external ammonium concentration. Azotobacter
vinelandii NifA protein has its activity controlled by NifL protein that respond to the
level of oxygen and fixed nitrogen. The A. vinelandii NifA itself is active
independent of oxygen and fixed nitrogen levels. To study the regulation of NifA
activity by these effectors independently, we decided to construct chimeric proteins
containing the Nterminal GAF domain of H. seropedicae NifA fused to the AAA+
and C-terminal domains from A. vinelandii NifA. H. seropedicae NifA is inactive in
Escherichia coli. In contrast, the chimeric proteins are active in E. coli under
nitrogen-limiting conditions, but are regulated in response to excess fixed nitrogen.
These results indicate that the GAF domain of H. seropedicae NifA can regulate
the activity of the AAA+ and C-terminal domains of A. vinelandii NifA in response to
the level of ammonium. We also tested these chimeric proteins in ginK and gIinB
mutant strains of E. coli. Inthe glnK mutant strain, we observed a reduction in NifA
activity, implying that the GInK protein reg ulates the GAF domain of H. seropedicae
NifA.
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