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Azotobacter vinelandii, a member of the Pseudomonadaceae family, has the ability
to produce the exopolysaccharide alginate, which acts as a physical barrier against
various stressors and confers desiccation resistance to differentiated cells. The algD
gene encodes a key enzyme in the alginate biosynthetic pathway and is therefore
subject to complex genetic regulation. Its transcription is initiated from promoters
recognized by the stress sigma factors AlgU or RpoS, and it is positively regulated by
the second messenger c-di-GMP. At low levels of c-di-GMP, the regulator FleQ
represses algD expression, and this repression is relieved when c-di-GMP levels are
high. However, no transcriptional activator of algD had been described prior to this
study. In the present work, we characterize the protein AmrZ as a transcriptional
activator of algD in A. vinelandii. AmrZ proved to be essential for alginate production,
as it binds directly to four sites in the algD regulatory region, activating its
transcription. According to results from PamrZ-gusA transcriptional fusions, AmrZ
also positively regulates its own transcription through direct binding to its regulatory
region. In addition to directly controlling algD, AmrZ promotes alginate synthesis by
increasing c-di-GMP levels. Using a c-di-GMP biosensor based on a tandem
riboswitch system, we demonstrated that c-di-GMP levels are reduced in the
absence of AmrZ. Through RNA-seq assays, we defined the AmrZ regulon and
identified, among other targets, two genes under its positive control that encode
enzymes involved in c-di-GMP synthesis. This effect was confirmed by gPCR.
Interestingly, one of these genes contains putative AmrZ binding sites in its
regulatory region, whose functionality will be confirmed through EMSA assays.
Altogether, our study reveals AmrZ as a transcriptional activator of the algD gene
and, consequently, a positive regulator of both alginate biosynthesis and c-di-GMP
levels in A. vinelandii.
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