
 
 

  

Excessive levels of reactive oxygen species are detrimental to 

normal cellular functions, as they cause oxidative damage to 

biomolecules. Cellular antioxidant systems keep the levels of 

reactive oxygen species under control, and bacteria have 

several antioxidant systems to fight off oxidative stress, 

including the ones in which cysteine thiols (-SH) are involved. 

The main objective of my PhD was to disentangle the thiol-

switches of Corynebacterium glutamicum that contribute to 

defense against oxidative stress. C. glutamicum is a model 

organism for human pathogens, such as Corynebacterium 

diphtheriae and Mycobacterium tuberculosis. These bacteria 

use a low-molecular-weight thiol, mycothiol, which is unique 

for this group. With an optimized method for the purification 

of mycothiol from bacterial cultures, we could demonstrate 

that mycothiol protects protein cysteine thiols from 

overoxidation. This protection is reversibly regulated through 

the action of a mycothiol-dependent enzyme, mycoredoxin-1, 

catalyzing the removal of mycothiol. In this research project, 

we uncovered a novel mycothiol-dependent enzyme, 

mycoredoxin-2, involved in arsenate detoxification. 

Furthermore, we unveiled the mechanisms of hydrogen 

peroxide sensing and transduction by OxyR, a bacterial 

transcription factor that regulates the response against 

oxidative stress.  

In conclusion, this research showed that bacterial thiol 

switches on proteins are actively involved in the protection 

against excessive levels of reactive oxidative species.  
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