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Development of polyester refinery technology using microbial metabolism
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We aimed to convert PET into useful compounds using the PET-degrading
bacterium Ideonella sakaiensis. Previous studies have predicted that this bacterium metabolizes
terephthalic acid (TPA), a PET hydrolyzate, via protocatechuic acid (PCA). PCA 3,4-dioxygenase gene
(pcaHG) responsible for PCA aromatic ring cleavage in the putative TPA metabolic pathway of 1.
sakaiensis was disrupted by single crossover homologous recombination. The disruptant strain was
cultured on the minimal medium with amorphous PET as a carbon source, resulting in the detection of
PCA in the culture supernatant.
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Growth of /. sakaiensis wild type (open circles) and 4 pcaG (closed circles) in YSV
medium with 3 mM EG (A), 3 mM TPA-Na (B), PET film (C), and 3 mM TPA-Na/EG as carbon

sources. Error bars + SD (n = 3).
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HPLC chromatograms of supernatant of /. sakaiensis wild type (A) and A pcaG strain
(B) grown on YSV media with PET as a carbon source. HPLC chromatogram of PCA is shown

in (C).
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