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Abstract 

Azotobacter vinelandii is a free-living, Gram-negative bacterium capable of producing a 

linear exopolysaccharide called alginate, composed of mannuronic (M) and guluronic 

(G) acid residues. Under adverse environmental conditions, A. vinelandii undergoes cell 

differentiation to form desiccation-resistant cysts. These cysts consist of a central body 

surrounded by an envelope enriched in alginates with a high proportion of G residues, 

which are essential for desiccation resistance. The G residues are introduced by the 

action of extracellular C-5 epimerases, AlgE1-61. Previous work in our laboratory 

demonstrated that the second messenger c-di-GMP positively regulates the 

transcription of the algE1-6 genes and is thus essential for the formation of desiccation-

resistant cysts2. This finding aligns with Western blot results showing the absence of 

AlgE1-6 proteins at low c-di-GMP concentrations3. In this study, we show that 

the algE cluster (avin51240-algE6-algE4-algE1-algE2) constitutes an operon driven by 

a putative σ⁷⁰-dependent promoter. An additional AlgU-dependent promoter upstream 

of algE6 was also identified. The activity of both promoters (Pavin51240 and PalgE6) 

was confirmed using gusA transcriptional fusions. Interestingly, both promoters are 

positively regulated by the sigma factor AlgU. It was previously shown that AlgU 

regulates the expression of amrZ, which encodes a transcriptional regulator of the RHH 

family known to control exopolysaccharide biosynthesis in A. 

vinelandii and Pseudomonas spp. AmrZ was found to be essential for the activity of 

both Pavin51240 and PalgE6 promoters. Preliminary results suggest that this 

regulation occurs through a direct AmrZ binding to both promoter regions. Our data also 

indicate that AmrZ may act as an intermediary in the c-di-GMP-mediated regulation 

of algE genes, as amrZ expression decreases under low c-di-GMP conditions. 

However, AmrZ does not affect the global intracellular concentration of c-di-GMP under 

encysting conditions. Ongoing work aims to evaluate the effect of c-di-GMP on the 

activity of the AlgU sigma factor. 
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