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Expression of genes encoding (3-hydroxyalkanoate) synthases from
Pseudomonas aeroginusa PTCC1310 in Escherichia coli and
optimization of condition for production of these enzymes.
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Background and Aims: Over the years, the use of plastics has complicated the problem of disposal of solid
wastes. One strategy to reduce plastic waste is the use of biodegradable plastics. A group of these plastics are
polyhydroxyalkanoates (PHAs). To date more than 250 different microorganisms are known to synthesize and
accumulate PHA. Most Pseudomonas strains are able to accumulate mcl-PHA. In previous studies, the phaC1
and phaC2 genes were identified in Pseudomonas aeruginosa (P.aeruginosa) PTCC 1310 and were cloned.
The aim of this study was to express these genes and optimize the conditions for their expression.
The inserts obtained from vectors pTZPHAC1 and pTZPHAC2 were subcloned into pET15b expression vector.

After transformation of competent Escherichia coli (E. coli) BL21 (DE3) cells with recombinant plasmids,
expression was induced using IPTG. By changing expression conditions such as IPTG conctration, time and
temperature of incubation with IPTG, the expression conditions for these enzymes were optimized, and the
obtained results were compared using proper statistical analysis. The PHA synthase genes were induced with
IPTG and the expressed 62 kDa protein was observed and purified By Ni-NTA His Bind resin. By changing
expression conditions, 1 mM IPTG, 37 °C and a 2 hr incubation provided the highest level of protein production
in E. coli cells. These results suggest that induction condition of PhaC genes can influence expression of PHA
synthase enzymes, however we can select other condition based on availability of equipments, budget and time.
Using mutant strains of E. coli that could block the oxidation of fatty acids and accumulate more PHA is also
recommended.
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