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Polysulfide plays an essential role in controlling various physiological activities in almost all organisms. We recently
identified the polysulfide-responsive transcription factor SqrR from alphaproteobacteria and elucidated the
mechanism of persulfide responsiveness.

Previous study revealed that SqrR forms an intramolecular tetrasulfide bond between two conserved cysteine
residues in SgrR homologues when incubated with the polysulfide donor and then losts the repressor activity.
However, it is unclear which kind of polysulfide modifies SarR /n vivo, and how these polysulfide are generated.
In an effort to better define the intersection of polysulfide metabolism and polysulfide sensing in cells, |
investigated the impact of polysulfide metabolic enzymes on the temporal dynamics of cellular polysulfide
speciation and transcriptional regulation by SqrR. I show that exogenous sulfide—induced SqgrR de-repression at
longer culture times is lost upon disruption of the sgr gene in a way that tracks with the intracellular polysulfide
levels in Asgr vs. wild—type strains. This attenuated response of SqrR and polysulfide dynamics in the Asgr strain
is fully reversed by the addition of cysteine persulfide (CysSSH), but not by glutathione persulfide (GSSH), to
cells. Furthermore, we observe a faster rate of SqrR cysteine thiol oxidation of DNA—-bound SqrR with CysSSH
relative to GSSH, which leads to DNA dissociation in vitro. The MS—based kinetic profiling strategy showed distinct
polysulfide—crosslinked products obtained with CysSSH vs. GSSH.

These results establish a novel association between sustained polysulfide production and SqrR—mediated

polysulfide—induced transcription.




