
 
 

  

Reactive oxygen species (ROS) are unavoidable by-products of 

aerobic life. To prevent oxidative damage, cells maintain a 

dynamic balance between ROS production and removal by 

antioxidants. ROS also function as signalling molecules, and 

today, thiol oxidation of cysteines is a well-recognized 

posttranslational protein modification. However, the signal 

transduction processes steered by such oxidations remain poorly 

understood. To gain insight into the cysteine thiol-dependent 

ROS signalling in plants, we mapped out the hydrogen peroxide-

dependent sulfenome of Arabidopsis thaliana: that is, proteins 

with at least one cysteine thiol (Cys-SH) oxidized to a sulfenic 

acid (Cys-SOH).  

 

The main goal of my research was to characterize proteins of the 

sulfenome to understand their role in oxidative stress signalling. 

We studied dehydroascorbate reductase 2 (DHAR2) and mitogen 

activated kinase 4 (MPK4) which we identified as sulfenylated 

proteins. DHAR2 regenerates the pool of ascorbate in a 

glutathione-dependent manner for the reduction of ROS. DHAR2 

catalysis was shown to be driven by conformational flexibility 

with sulfenic acid formation and S-glutathionylation on its active 

site cysteine as part of its catalytic cycle. For cytosolic MPK4, an 

enzyme induced under oxidative stress, the situation is 

different. Here, sulfenylation of one of its conserved cysteines 

significantly slows down its substrate phosphorylation activity.  

 

In conclusion, it becomes clear that understanding the role of 

sulfur oxidation of proteins from the sulfenome requires a 

detailed case-by-case biochemical approach. Ultimately, the 

molecular understanding of these oxidative stress induced 

protein modifications in plants might help to conceive new 

biotechnological approaches to improve performance of crops 

under stressful growth conditions. 
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