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Elucidation of catalytic mechanisms of iodothyronine deiodinase by utilizing dipeptide-
conjugated cyclic diselenide compounds modeled on the enzyme active center ('Tokai
University) OHaruka Toba,' Nozomi Yamamoto,' Rumi Mikami,! Mio Ito,' Kenta Arai,’

lodothyronine deiodinase (ID) has selenocysteine as its active center and catalyzes the
deiodination of thyroxine (T4), a thyroid hormone. In this study, in order to clarify the catalytic
mechanism of ID, six-membered ring diselenides conjugated with a basic amino acid were
synthesized as a model compound of ID active site. In the catalytic deiodination of T4 using
the model compounds, compound 1 with a Pro-His dipeptide effectively catalyzed the
deiodination of T4. Structural and kinetic analyses indicated that the rate-limiting step in the
conversion of the selenyl iodide (Se—I) key intermediate to T3 is smoothly facilitated by proton
donation from the imidazole ring, which approaches the Se—I bond owing to y-turn formation
in the peptide backbone (Scheme 1). The function of the His residue in the vicinity of Sec active
center in T4 was experimentally elucidated for the first time.
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Scheme 1. Proposed mechanism of deiodination of T4.
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