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Polyhydroxyalkanoates  (PHA)  are  polyesters  produced by  various archaea and 
bacteria as reserve of carbon, energy and reducing power. These polymers are 
accumulated  intracellularly  under  conditions  of  excess  carbon  source  and  are 
mobilized (utilized) when the carbon source is scarce. The importance of these 
compounds in the industry is that they can be used to manufacture biodegradable 
plastics to replace petroleum-based plastics. Azotobacter vinelandii is a bacterium 
capable of producing PHA, synthesizing mainly polyhydroxybutyrate (PHB). PHB 
synthesis starts from two molecules of acetyl Co-A, through three enzymatic steps 
catalyzed by β-ketothiolase, acetyl Co-A reductase and PHB synthase, encoded by 
the phbA, phbB and phbC genes, respectively; while PHB degradation (mobilization) 
is  carried  out  by  the  enzymes  PHB  depolymerases,  hydroxybutyrate 
dehydrogenase, succinyl Co-A transferase and, again, β-ketothiolase. While many 
regulators of the PHB biosynthetic genes are already known in  A. vinelandii, the 
genetic control of PHB degradation remains unknown, and it is possible that both 
processes share some regulatory systems, since both of these processes occur 
simultaneously in a constant synthesis/mobilization cycle.

In this work, we showed that  A. vinelandii PhbF is a regulator involved in PHB 
biosynthesis  and  PHB  granule  formation  processes,  acting  by  repressing  the 
expression  of  the  phbP1 phasin  gene,  which  encode  a  phasin  (PHB granule-
associated protein). PhbP1 plays a role in PHB granule structure and has a PhbF-
binding site in the promoter of its gene. However, we also discovered that PhbF 
regulates PHB mobilization process through repression of the gene  phbZ1  (PHB 
depolymerase). PhbZ1 participates in the first step of the mobilization process, and 
the  phbZ1 gene shares a regulatory region with the  phbP2 gene (PHB granule-
associated phasin); a PhbF binding site was found in the regulatory region shared by 
these two genes, but this site is located in the -35 region of the phbZ1 promoter. In 
this study, the participation of the PhbF regulator in PHB granule formation and PHB 
mobilization process was studied by analyzing the expression of the phbP1, phbZ1, 
and phbP2 genes in both UW136 (Wt) and UW136phbF- strains through the analysis 
of qRT-PCR and  gusA transcriptional fusions. Additionally,  analysis of the PHB 
accumulation phenotypes was performed, and EMSAs were conducted to determine 
if PhbF can bind to the sites found in the aforementioned promoters.
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