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Introduction: In trypanosomes and leishmania are the causative agents of several tropical diseases. The parasites lack
catalases and selenocysteine-containing gluthathione peroxidases. Instead, cysteine-containing glutathione peroxidase-type
(Px 1, Px I, and Px lll) enzymes are — together with 2-Cys-peroxiredoxins - responsible for hydroperoxide reduction acting both
as tryparedoxin peroxidases. Px lll belongs to a subgroup of glutathione peroxidase-type enzymes, in which the catalytic
selenocysteine is replaced by a cysteine. In classical selenocysteine glutathione peroxidases, the reduction of the peroxide is
achieved through attack by the selenocysteine, which subsequently is reduced by glutathione. In the cysteine homologues, a
second resolving cysteine takes over the part of the glutathione and forms an intermediate disulfide bridge. In T. brucei, the
glutathione peroxidase-type enzymes proved to be essential. Unravelling their mechanism could provide a basis to control the
parasite.
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With NADPH as primary electron source, the
reducing equivalents flow via trypanothione and
tryparedoxin (Tpx), a distant relative of the
thioredoxin protein family, onto the peroxidases,
which then reduce the hydroperoxide substrates.
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Comparison of WT and C76S mutant NOE contacts under both conditions.
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CD spectra reveal different increase in helicity upon reduction.

NMR structure ensemble (A) oxidized and (B) reduced protein.
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Trp137 changes differently upon reduction.
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Conclusions: Cys76 was regarded as unimportant for the catalytic reaction (Schlecker et al., 2007). It is, however,
conserved throughout the entire family of selenocysteine and cysteine glutathione peroxidases. Our results show that it
plays a critical role for the reduced enzyme in assuming different conformational states. This implies that the catalytic triad
may only be required as short-lived intermediate during catalysis and that Cys76 influences the equilibrium between
different conformations.
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