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Abstract

Nature provides a rich source of compounds with diverse chemical structures and biological
activities, among them, sulfur-containing metabolites from bacteria and fungi. Some of these
compounds bear a disulfide moiety that is indispensable for their bioactivity. Specialized
oxidoreductases such as GIiT, Himl, and DepH catalyze the formation of this disulfide bridge in the
virulence factor gliotoxin, the antibiotic holomycin, and the anticancer drug romidepsin,
respectively. We have examined all three enzymes by X-ray crystallography and activity assays.
Despite their differently sized substrate binding clefts and hence, their diverse substrate
preferences, a unifying reaction mechanism is proposed based on the obtained crystal structures
and further supported by mutagenesis experiments.
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