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PURPOSE OF THE ABSTRACT

Frances Arnold group's pioneering research led to a significant breakthrough in the conversion of galactose
oxidase into glucose-6-oxidase (Glu-6-Ox), demonstrating regioselectivity not found in nature[1]. Since then,
researchers have delved into the substrate promiscuity of Glu-6-Ox, which spans oligo- and polysaccharides to
primary and secondary alcohols. This promiscuity has potential applications in biocatalysis and organic synthesis.
However, due to the harsh conditions of industrial applications, thermostable enzymes are highly sought after.
Machine learning and artificial intelligence have made a breakthrough in protein engineering, and with algorithms
that are ever more precise in predicting enzyme properties, combining wet lab-directed evolution and these
computational tools allows for the streamlining of enzyme engineering. In this study, we showcase the synergistic
effects of computational algorithms, such as ancestral sequence reconstruction and atomistic and phylogenetic
design calculations, and classical directed evolution to develop a functional thermostable Glu-6-Ox suitable for
organic synthesis in industrial applications.
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RQW Variant Final variant Sarlac

The RQW variant engineered by the Francis Arnold yellow spheres: Final mutations acquired through
group has 9 mutations that facilitate expression in directed evolution and computational campaigns for
E.coli and sensitivity to glucose as a substrate. increased thermostability
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