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Preparation of recombinant cutinase and its application in
surface modification of poly (ethylene terephthalate)
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Abstract: Fermentation and induction conditions for recombinant Escherichia coli expressing Thermobifida fusca cutinase
were optimized in flasks and 3L fermenter. Surface modification of poly (ethylene terephthalate) fibers with cutinase was also
discussed. The results showed that, cutinase yield reached 128 U/mL by adding 2 g/L inducer lactose and 0.5% glycine. In the
fed-batch culture in a 3 L fermenter, the maximum biomass cutinase activity was up to 506 U/mL, which is the highest
bacterial cutinase activity reported by far. Recombinant cutinase was used to modify polyester fibers and terephthalic acid
substance was detected by using UV analysis. The dyeing and wetting properties of cutinase treated fibers were higher than
untreated fibers. Combined utilization of cutinase and Triton X-100 can significantly improve the hydrophilicity of polyester.
This is the first report of surface modification on polyester fibers by bacterial cutinase.
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Fig. 1 Growth and cutinase production by IPTG or lactose

induction. (A) The growth of E. coli. (B) The cutinase
production.
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Fig. 2 Cutinase production of E. coli by lactose induction at
different concentrations.
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Fig. 3 Growth and cutinase production of E. coli by lactose
induction and glycine addition.
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Fig. 4 Growth and cutinase production of E. coli in batch culture.
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Fig. 5 Growth and cutinase production of E. coli in fed-batch culture.
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Fig. 6 UV absorbency after hydrolysis of PET by cutinase.
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Fig. 7 Effect of cutinase treatment on wetting time of PET.
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Fig. 8 Effect of cutinase treatment on dyeing percent of PET.
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