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Elucidation of deiodination mechanism of type-1 iodothyronine deiodinase by peptide-based
aliphatic compounds as an active site model ('Department of Chemistry, School of Science,
Tokai University, *Institute of Advanced Biosciences, Tokai University) OHaruka Toba,! Rumi
Mikami,' Kenta Arai'?

Type-1 iodothyronine deiodinase (ID-1) is a selenoenzyme having selenocysteine (Sec)
residue in the active site and catalyzes the reductive elimination of the 5'-1 and 5-1 on phenolic
and thyrosyl rings, respectively, of a thyroid hormone (thyroxine; T4). Although several polar
amino acids, such as histidine (His) residues surrounding the Sec, are thought to contribute to
the regulation of catalytic activity, their functional mechanisms have been veiled yet.

In this study, we synthesized a His-conjugated cyclic diselenide with a proline spacer (1) as
an ID-1 model compound and attempted to elucidate the catalytic role of the His residue during
the catalytic deiodination by ID-1. Compound 1a, which was reductively derived from 1 in a
solution, efficiency promoted the deiodinations of both 5'-I and 5-I of T4. Detailed Kinetic
analyses of the deiodination suggested that the reductive elimination of 5'-1 and 5-1 proceeded
via a key intermediate having Se+e*I halogen bond, and that subsequent heterogeneous cleavage
is the rate-limiting step. It was also suggested that the imidazole ring of His, which can spatially
approach the Se atom due to the peptidyl structure of the compound, functions as a general acid
catalyst, effectively promoting the rate-limiting step.
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