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sscsERg | An Artificial Metallolyase with Pliable 2-His-1-Carboxylate Facial Triad for Stereoselective Michael
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The metal-binding cupin superfamily protein was converted into easy-to—-use macromolecular |igands
with the aim to create of the promising methods for constructing artificial metalloenzymes. This
protein can bind various transition metals including the heavy and precious metals. To develop
diastereo— and enantio—selective reactions, we have attempted to use the library-like mutant-series
of a cupin type protein as one of the useful screening strategies. By using this method, we have
created efficient biocatalysts by harnessing the copper—containing protein for diastereo- and
enantio-selective Michael addition reaction of nitroalkanes to an «, B -unsaturated ketone. In this
project, we repurposed the metal-binding site of a cupin superfamily protein into the
2-his-1-carboxylate facial triad, which is one of the common motifs in natural non—-heme enzymes,
to construct artificial metal loenzymes that can catalyze new—to-nature reactions. H52A/H58E mutant
that catalyzes the stereoselective Michael addition reaction was found to contain a flexible
metal-binding site in the high-resolution crystal structure. Moreover, the H52A/H58E/F104W variant
accommodated one water molecule between nitrogen atom of Trp104 indole moiety and a carboxy!l ic oxygen
atom of Glub8, possibly leading to high stereoselectivity.




