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The enzymatic breakdown of plastics presents a promising approach to address their uncontrolled
accumulation on Earth. Polyethylene terephthalate (PET) is a widely used polymer used in packag-
ing, construction, and agriculture. Since 2000, numerous enzymes, capable of decomposing plastic,
such as lipases and carboxyl ester hydrolases have been discovered: PETases target the polymer’s
ester bonds, producing mono-(2-hydroxyethyl) terephthalate (MHET) as the primary water-soluble
degradation product and MHETases then cleave the ester bonds of MHET, yielding terephthalic
acid (TPA) and ethylene glycol (EG). Ferulic acid esterases, and specifically those belonging to
tannase-like family, are structural homologs of the well-studied bacterial MHETase from Ideonella
sakaiensis, while their primary role in nature is to cleave the ester bonds between hydroxycinnamic
acids and arabinose in the plant cell wall. We have previously demonstrated that FoFaeC, a
tannase-like feruloyl esterase, shows activity on PET oligomers as well as synergistic effect for
PET degradation, when combined with PETases[1]. In the frame of the present work, an FoFaeC
variant, G122S, was created by structure-guided mutagenesis, in an effort to mimick MHETase
active site. Compared to wild-type FoFaeC, G122S variant exhibits increased catalytic activity
against MHET. The crystallographic structure of both wild-type FoFaeC and G122S variant were
used for docking simulations aiming to ac-
quire deeper understanding and interpreta- =
tion of these biochemical findings. Shedding i .
light on the structural determinants of PET- ' %
active enzymes will allow the production of
robust biocatalysts for plastic degradation.
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