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Protein tyrosine nitration is an oxidative postranslational modification mediated by nitric oxide-derived 
oxidants such as peroxynitrite (ONOO-/ONOOH). Protein tyrosine nitration has been associated with 
several pathologies such as cardiovascular disease, inflammation and neurodegeneration, and has 
been revealed as a strong biomarker of oxidative stress in vivo and predictor of disease progression and 
severity. The product of this reaction, 3-nitrotyrosine (3-NT), may have different effects in the modulation 
of protein activity. Protein tyrosine nitration could result in dramatic changes in protein structure and 
function,function, and may lead to either a loss- or gain-of-function, promote protein aggregation, affect degrada-
tion and alter phosphorylation cascades. Tyrosine nitration can occur biologically by a variety of routes, 
mainly based on free radical pathways, involving two consecutive reactions: (1) the intermediate forma-
tion of tyrosyl phenoxyl radical (Tyr) by the one-electron oxidation of tyrosine and (2) the combination of 
the phenoxyl radical with nitrogen dioxide radical (.NO2) derived from peroxynitrite decomposition. The 
formation of protein 3-NT has been demonstrated in several neurodegenerative diseases such as 
Alzheimer, Parkinson and Amyotrophic lateral sclerosis (ALS) among others. We are currently studying 
the nitration/oxidation of critical proteins which have important effect on nervous system, glutamine syn-
thetase (GS), growth nervous factor (NGF) and heat shock protein (HSP-90). Nitration of NGF and 
HSP-90 leads to a toxic gain of function while nitration of GS promotes enzyme inactivation and aggre-
gation. The knowledge of the mechanisms of these oxidative modifications in proteins and the identifica-
tion of specific nitrated proteins that participate in neurodegenerative pathways is fundamental for the 
understanding of the molecular basis of these diseases, and will stimulate the development of novel 
neuroprotective therapeutic strategies.
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