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Abstract — In order to achieve poly-B-hydroxybutyric acid (PHB) production using recombinant
DNA in various host bacterial cells, the isolation of genes for PHB biosynthesis was attempted.
As a result, a 5.2 Kb DNA fragment containing phbCAB operon of Alcaligenes eutrophus was isolated
by colony hybridization using synthetic oligodeoxyribonucleotides as probes. The constructed reco-
mbinant plasmid pSK(+)-pabCAB operon was transferred to Escherichia coli, and the obtained
transformant accumulated considerable amount of PHB. Morphological change of transformant with
PHB granule was observed by light microscopy and electron microscopy. The accumulated yield
of PHB by Escherichia coli harbouring the recombinant phbCAB operon in 2.5/ fermentor was
in the range of 35~70% during 18 h cultivation in Luria broth media containing 20 g/l glucose.
These results suggested that complete gene for PHB biosynthesis was cloned and successfully
expressed in Escherichia col.
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Fig. 1. Restriction pattern of the recombinant pUC119-
phbAB gene.

Lane 1; 1 Kb ladder, size marker, Lane 2; pUC119-ph-
bAB digested with Pstl
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Fig. 2. Identification of DNA sequencing for phbAB gene in the recombinant plasmid.

Arrow indicates the reading direction of the nucleotide sequence.

A: DNA sequence matched with the protein coding sequence near N-terminal region of phdA gene
B: DNA sequence matched with 3'-untranslated region of phdB gene
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Fig. 4. Characterization of the recombinant phbCAB operon.
A- Plasmid structure for recombinant plasmid pHB52 harbouring phbCAB operon.
Restriction endonucleases: E: EcoRL, P; Pstl, Pv; Poul, S; Smal

B: Restriction pattern for recombinant plasmid pHB5Z.

Lane 1: 1 Kb ladder, size maker, Lane 2: pHB52 double digested with EeoRI and Smal, Lane 3: pHB52 digested

with Pstl.
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Fig. 5. Photomicrography of Escherichia coli transformant harbouring recombinant plasmid pHBS2.
A: Light microscopic photogram; Arrow indicates the formation of intracellular granule by the accumulation of

PHB. Magnification, X 1,000
B: Transmission electron microscopic photogram.
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Fig. 6. Batch cultivation for Escherichia coli harbounng
recombinant plasmid pHBS2.
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ted with 20 g/l glucose in 2.5! fermentor, pH 7.0, and
37C.
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