
Summary 
 

Under stress, living cells produce 'reactive oxygen species' (ROS), which may 

transmit signal messages into biological defense responses through the 

formation of sulfenic acids on cysteines (-SOH) in signal transducing proteins. 

Profiling the sulfenome, the set of proteins with at least one sulfenic acid 

modified cysteine residue, has emerged as one of the central strategic 

approaches to understand and identify new ROS signal perception 

mechanisms. To get insight into this perception process in plants, we focused 

on the proteomic identification of the sulfenome in Arabidopsis thaliana cell 

suspensions exposed to H2O2 stress. 

 

In the first part of this research work, we optimized cytoplasmic in vivo 

trapping of sulfenylated proteins by means of a genetic construct consisting of 

a fusion between the C-terminal domain of the yeast (Saccharomyces 

cerevisiae) AP-1–like (YAP1) transcription factor and a tandem affinity 

purification tag. As such, we identified 97 cytoplasmic sulfenylated proteins 

with mass spectrometry, which might be involved in H2O2 signal transduction, 

redox homeostasis, and other metabolic pathways. The in vivo YAP1-based 

trapping of sulfenylated proteins was validated by a targeted in vitro analysis 

of DEHYDROASCORBATE REDUCTASE 2 (DHAR2). We found that in 

DHAR2, the active site nucleophilic cysteine is regulated through a sulfenic 

acid-dependent switch, leading to S-glutathionylation, a protein modification 

that protects the protein against oxidative damage. 

 

In the second part of this study, we report the first successful application of a 

dimedone-based chemical probe (DYn-2) to map the sulfenome in plants at 

subcellular level. We optimized an in vivo trapping method of sulfenic acids in 

H2O2 stressed Arabidopsis cell suspension using the DYn-2 probe. With mass 

spectrometry, we identified 226 sulfenylated proteins from different cellular 

compartments including the cytoplasm (123), plastid (68), mitochondria (14), 

nucleus (10), endoplasmic reticulum & Golgi (7) and the peroxisomes (4). 



About one fifth of these proteins had already been reported as sulfenylated 

proteins in plants, thereby technically validating this approach. Remarkably, 

with this DYn-2 trapping approach, we identified 123 sulfenylated proteins 

never reported before. 

 

This thesis provides two comprehensive methods for mining the sulfenome in 

plants using two different trapping approaches. With the identification of 

proteins from the sulfenome, we have opened new directions to understand 

complex redox signal perception and transduction mechanisms in plants. 

Future research has to address the detailed redox properties and the mode of 

action of the newly identified proteins in order to assess their role in oxidative 

stress signal transduction events. 

  



	  


