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Artificial metalloenzymes are bio-hybrid catalysts that combine proteins and metal
complexes.” We have developed an artificial metalloenzyme using TM1459, a protein from
hyperthermophiles.”? On the other hand, modification of a protein with polyethylene glycol
(PEG) stabilized the protein structure but reduced the activity.? In this study, we report
preparation of artificial metalloenzymes with PEG site-specifically bound near the interface of
the dimer or at a highly fluctuating position of TM1459 and reactivity in a stereoselective
Michael addition catalyzed by the PEGylated artificial metalloenzyme (Scheme. 1).

First, the amino acid residue of TM1459(H52A/C106D) was replaced with cysteine and
reacted with maleimide-terminated PEG. The PEGylated mutants were identified by SDS-
PAGE analysis and size exclusion chromatography. The Michael addition reaction was
performed using the PEGylated mutants. The PEGylation at K31C or E114C position in the
TM1459 mutants enhanced the stereoselectivity.
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Scheme 1. Michael addition reaction as a model reaction.
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