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Artificial metalloenzymes, which combine

a metal complex with a protein have attracted » A ¢ Q)‘\AQ
much attention since they can catalyze highly ~ '\

. . CH3NO,
stereoselective reactions.” We have constructed N "

an artificial metalloenzyme that catalyzes
stereoselective reactions by mutagenesis of
TM1459, a protein with a metal-binding site
consisting of a 4-His motif.?’ On the other hand,
chemical modifications can modulate chemical : Z

. . . . o Fig. 1 Chemlcal modified TM1459 mutant and
environment beside amino acid substitutions. In ;7 ioselective Michael addition reaction.
this study, we report artificial metalloenzymes in
which the vicinity of the active site of TM 1459 are chemically modified with a pyridyl group
and its enantioselectivity in Michael addition reaction (Fig. 1).

First, an amino acid residue near the active center was replaced with cysteine and reacted
with 4,4-dithiodipyridine (4-PDS). The chemical modification inversed the enantioselectivity
of 3-His motif mutant. The chemically modified 2-His motif-bearing mutant showed excellent
enantioselectivity (ee = 98%). X-ray crystallography revealed a structure of the chemically
modified mutant.
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