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Preparation of Selenocysteine-containing Cupin Protein and Its Chemical Reactivity
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Selenocysteine (SeCys) has been discovered as the 21st proteinogenic amino acid in catalytic
proteins mainly in the active site of oxidoreductases such as glutathione peroxidase and
thioredoxin reductase. Its selenol moiety is more acidic than the thiol group of cysteine and is
quite reactive and susceptible to air-oxidation due to its lower redox potential. Whereas natural
SeCys are incorporated in highly species-specific system by a complex translation machinery,
the overproduction of several SeCys-containing proteins has been described in the E. coli
BL21(DE3) cysE. On the other hand, we have attempted to create artificial metalloenzymes
with cupin superfamily protein from Thermotoga maritima. In this study, we tried to introduce
selenocysteine into this cupin protein to expand the catalytic function. Here, we will report its
characterization and chemical reactivity.
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