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Identification of novel PET-degrading enzymes and enzyme engineering using surface feature
analysis
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The global issue of plastic waste has become widely recognized, and recycling methods utilizing
enzymes have attracted attention. In recent years, following the discovery of enzymes capable of
degrading polyethylene terephthalate (PET), various enzyme modifications have been reported.
With the ultimate goal of developing a PET-degrading enzyme suitable for industrial applications,
we 1dentified novel PET-degrading enzymes and conducted enzyme modification through directed
evolution.

Through exploring our massive microbial genome database, bit-GEM, we identified seven novel
PET-degrading enzymes. Subsequently, we conducted enzyme modification through directed
evolution to enhance the PET degradation activity of one of them. Selection of mutated amino
acids was achieved using a unique tool, surface feature analysis, to analyze the substrate-binding
pocket surroundings, coupled with a public protein language model. As a result, the activity for
degrading PET nanoparticles increased by five-fold. This increase was mostly achieved through
combinations of mutations suggested by the surface feature analysis, demonstrating the utility of

this tool in enzyme modification.
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