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Through the integration of an innovative enzyme classification method and
ancestral sequence reconstruction, we engineered hyperthermostable ancestral L-amino acid oxidases
(HTANncLAA02). Structural analysis, including crystallography, delineated the substrate entrance
pathway and elucidated the mechanism of substrate recognition for HTAncLAAO2. The HTAncLAAO2(W220A)
variant demonstrated heightened activity towards L-Trp, making it a promising candidate for the
deracemization of D,L-amino acids to D-forms. Consequently, this enabled the establishment of a
chemo-enzymatic system for the production of D-Trp derivatives from racemic mixtures, utilizing the
HTAncLAAO2(W220A) variant as a biocatalyst.
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