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Structural dynamics of cutinase Cutl90 upon Ca2+ binding and molecular mechanism
of PET degradation by Cutl90
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Enzymatic degradation of polyethylene terephthalate (PET) is one of the most

promising solutions for chemical recycling with a low environmental impact. PET-degrading enzyme,
Cutl190, could be stabilized by introduction of disulfide-bond, and the mutant will be usefull for
the chemical recycling. The crystal structures of Cutl90 mutants with Ca2+ and PET-like substrates
that contain aromatic rings were determined at high resolution, showing the substrate recognition
mechanism and Ca2+ induced conformational change of Cutl190. Multicanonical molecular dynamics
simulations and subsequent analyses of the free energy landscapes revealed a novel intermediate form
that occurs during the enzymatic reaction cycle. The catalytic activity of Cutl90 mutant was
increased under the condition of high pressure, 100 MPa.
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