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Design and Synthesis of Selenopeptides Modelling the Active-Site Structure of Selenium-
Dependent Thioredoxin Reductase (School of Science, Tokai University) OMichio Iwaoka,
Hajime Oba

Thioredoxin reductase (TrxR) is an antioxidant enzyme that catalyzes the reduction of
thioredoxin (Trx) and/or hydroperoxides (ROOH). At the active center of this enzyme, the
formation of a catalytic triad comprising of selenocysteine (Sec), histidine (His), and glutamic
acid (Glu) was previously suggested.! However, the details are not known. In this paper, we
designed a Sec-containing hexapeptide, H-Cys-Sec-Gly-His-Gly-Glu-OH (1), which mimics
the active-site structure of TrxR, with an aid of molecular simulation. The selenopeptide was
synthesized by the liquid-phase synthesis method and evaluated for the TrxR-like antioxidant
activity. It was found that the antioxidant activity of 1 would be enhanced by the NH--Se
hydrogen bond formation between Sec and His in the mixed Se-S intermediate (Figure 1).
Indeed, this intermediate was observed at 364 ppm in 7’Se NMR spectrum. The results
supported the importance of the His residue for the enzymatic activity of TrxR.>
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Figure 1. A proposed TrxR-like catalytic cycle of 1.
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