
Glutathione, in its oxidized form (GSSG), plays a crucial role in the formation of disulfide bonds in 
proteins, while its reduced form (GSH) functions as a reducing agent, helping to cleave mis-bridged 
disulfide bonds, ensuring the proper folding and stability of proteins. [1, 2, 3]  
 
Here's a more detailed explanation: [4]  

• Glutathione: A tripeptide composed of cysteine, glycine, and glutamic acid. [4]  
• Reduced Glutathione (GSH): The primary form of glutathione, acting as a reducing agent. [4]  
• Oxidized Glutathione (GSSG): Formed by a disulfide bridge between the thiol groups of the 

cysteine residues of two GSH molecules. [4]  
• Role in Disulfide Bond Formation: [1, 2]  

o GSSG acts as an oxidant, facilitating the formation of disulfide bonds in proteins. [1, 2]  
o GSH acts as a reducing agent, cleaving mis-bridged disulfide bonds, helping proteins 

achieve their proper, thermodynamically stable conformation. [1, 2]  
• Endoplasmic Reticulum (ER): The ER is a major site for protein folding and disulfide bond 

formation. [2, 3]  
• ER Oxidoreductases: Enzymes in the ER, like Ero1, are involved in the oxidation of both 

glutathione and protein thiols. [3, 5]  
• Maintaining Redox Balance: The ratio of GSH to GSSG (GSH/GSSG) is a key indicator of 

cellular redox potential and plays a vital role in maintaining redox homeostasis and protecting 
cells from oxidative stress. [2, 6, 7]  

• Glutathionylation: Glutathione can also form reversible disulfide bonds with cysteine residues 
in proteins, a modification known as S-glutathionylation, which can occur spontaneously or via 
enzymes like glutathione S-transferase or glutaredoxin. [8, 9]  

• Deglutathionylation: The removal of glutathione from proteins is mainly catalyzed by 
glutaredoxin. [8]  

• Oxidative Stress: Disruptions in the redox balance, such as excessive production of disulfide 
bonds or the accumulation of misfolded proteins, can lead to oxidative stress and potentially cell 
death. [2]  

 
Generative AI is experimental. 
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