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Accelerating enzyme engineering through multi-modal Al
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We present a muti-modal Al framework for enzyme engineering that
advances biocatalysis discovery from environmental metagenomes. Our
approach identifies functionally relevant enzymes, enabling discovery of
novel biocatalysts for specific transformations. The framework integrates
a self-constructed Enzymatic Protein Sequence Library (EPL) with six Al
models predicting enzyme reactions, Kcat, Km, and other biochemical
properties. Our system screens metagenomic datasets to identify
candidate enzymes regardless of sequence homology. Predicted
candidates undergo experimental validation to confirm properties and
guide protein engineering optimization. This platform provides an
improved approach compared to traditional methods, enabling the
development of customized biocatalysts for biocatalysis and enzyme
engineering.




