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Reduction           Oxidation 

Principle of Electrochemistry (EC) upfront MS 
 
 



Amino acid Functional group Oxidized forms, with mass change 

Tyrosine 

phenol 

Tryptophan 

Cysteine 

Methionine 

thiol 

indole 

methylthioether 

quinol, +16 Da       quinone, +14Da 

indolol, +16 Da       indolone, +14Da 

sulfenic acid, +16 Da     sulfinic acid, +32Da    sulfonic acid, +48 Da 

methylsulfoxide, + 16 Da methylsulfone, + 32 Da 

Electrochemically Oxidizable Amino Acid  



Electrochemistry (EC) upfront MS 
Instrumental set-up 



Electrochemistry in Proteomics 

Å peptide bond cleavage 
Å disulfide bond reduction 
Å surface oxidation 
Å desalting 
 



Tyrosine containing peptides: 1000mV 

Mechanism of cleavage after Y and W  

Oxidation and cleavage pathways are pH dependent: 
 

ω oxidation yield decreases with increasing pH 
ω cleavage products formed only in acidic and neutral conditions 

J. Roeser et al., Anal. Chem., 2010, 82 (18), 7556 

Tryptophan containing peptides: 800mV 
 


