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act as a marker for persulfides and polysulfides [61]. Endogenous GSSH is regulated by H2S-
producing enzymes (CSE) or cystathionine beta synthase (CBS), since overexpression of CSE or CBS 
induces GSSH level and stimulates the formation of protein S-sulfhydration [39,74]. In addition, 
persulfide formation by CSE- and CBS-mediated CysSSCys metabolism is very active and can act as 
a source of biological persulfides [28]. In contrast, ETHE1 is reported to metabolize GSSH to GSH 
with simultaneous oxygen consumption [30]. It is not surprising that the level of S-sulfhydrated 
proteins, such as GAPDH, pyruvate carboxylase, and eNOS, depends on the expression and activity 
of H2S-generating enzymes within the cells [10,18,43]. The tissue or cell-specific protein S-
sulfhydration may also exist due to the different level of enzymic activity of H2S-generating proteins. 
It can be predicted that, by mediating the generation of CSSH or GSSH, the persulfide trafficking 
among different proteins via transsulfhydration can occur (Figure 5).  

 
Figure 4. The forming mechanisms of protein S-nitrosylation and S-sulfhydration by physiological 
relevant donors. CSNO, nitrosocystiene; CSSH, cysteine persulfide; GSNO, nitrosoglutathione; GSSH, 
glutathione persulfide. 

 
Figure 5. The pool of donors for protein S-nitrosylation and S-sulfhydration. ETHE1, mitochondrial 
persulfidedioxygenase; GSNOR, GSNO reductase. 


