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Abstract

Fresent estimates suggest thar of the 352 million tons of plastics
produced annually worldwide!, 150-200 million tons accumulate in
landfifl or in the natural environment®. Polv(ethyvlens terephthalace) (PET)
is the most abundant polvester plastic, with almost 70 million tons
manufactured annually worldwide for use in textiles and packaging®. The
main recycling process for PET. via thermomechanical means, resultsina
loss of mechanical properties®. Consequently, de novo synthesis is
preferred and PET waste continues to sccumulate. With a high ratio of
aromartic terephthalate units—which reduce chain mobility—FPET isa
polyester that is extremely difficult to hydrolyse®. Several PET hydrolase
enzymes have been reported, but show limited productivity®”. Here we
describe animproved PET hydrolase that ultimartely achisves, over

10 hours, a minimum of 90 per cent PET depolvmerization into
monomers, with a productivity of 16.7 grams of terephthalate per litre per
hour (200 grams per kilogram of PET suspension, with an enzyme
concentration of 3 millierams per gram of PET). This highiy efficient,
optimized enzyme outperforms all PET hydrolases reported so far,
including an enzyme®? from the bacterium /deonelfa safaiensis strain
201-Fé& {even assisted by asecondary enzyme!?) and related improved
variants 1231 that have artracted recent interest. We also show that
biologicatiy recvecled PET exhibiting the same properties as
petrochemical PET can be produced from enzymatically depolymerized
PET waste, before being processed into bottles, thersby contributing

towards the concept of a circular PET economy.
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