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Polyhydroxyalkanoates (PHAs) consist of optically pure (R)-3-hydroxyalkanoic acids (RHAs).  RHAs have the potentials for the applications for the synthesis of various chiral compounds including antibiotics, vitamines, perfumes and pheromones. Recently, we have reported an efficient production of RHAs by regulating cyclic nature of PHA biosynthesis and degradation in natural PHA producing bacteria, Alcaligenes latus and Pseudomonas sp. In this study, we report metabolic engineering strategies for the production of (R)-3-hydroxybutyric acid (R3HB) in recombinant Escherichia coli.  Heterologous expression of PHA biosynthesis genes and degradation genes is established in E. coli by introducing the Ralstonia eutropha PHA biosynthesis operon along with the R. eutropha intracellular PHA depolymerase gene. By employing this metabolically engineered E. coli, R3HB could be efficiently produced from glucose. [This work was supported by the Ministry of Commerce, Industry and Energy.]
