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Hydrogen sulfide (H,S), persulfides (RS-SH), and related sulfur species are produced

in nearly all cells and have diverse roles, including as antioxidants." Cysteine is the
primary source of such sulfur species in cells, and enzymes that generate H,S include
cystathionine B-synthase (CBS), cystathionine vy-lyase (CSE), cysteinyl-tRNA
synthetase (CARS) as well as 3-mercaptopyruvate sulfurtransferase (3-MST).> With a
goal of promoting endogenous antioxidant response, our lab designed and
developed artificial substrates for 3-MST.” The natural substrate for 3-MST is 3-
mercaptopyruvate (3-MP), and its turnover produces a persulfide, which can either
transfer sulfur to low molecular weight thiols such as glutathione or is cleaved by
thioredoxin (Trx) to generate H,S. The first generation of artificial substrates enhanced endogenous
persulfides, and protected cells from oxidative stress-induced cell death as well as showed excellent
anti-inflammatory properties in animal models.”* Using a computational structure-guided approach, we
designed and developed a new series of artificial substrates for 3-MST, and we describe results of this
approach.* Together, we provide evidence that supports a new therapeutic paradigm of using small
molecules to promote cells’” own antioxidant response.
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