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Omega-3 polyunsaturated fatty acids (ω-3 PUFAs) are natural antioxidants with an emerging role in many pathologies, including neuropsychiatric diseases. However, the mechanisms of action of ω-3 PUFAs remain unclear. Rett syndrome (RTT) is a rare and devastating neurodevelopmental disorder, affecting almost exclusively the female gender, and mainly caused by de novo MECP2 gene mutations. RTT represents a benchmark disease for testing ω-3 PUFAs effects given that fatty acids peroxidation is a feature of the disorder and ω-3 PUFAs are able to partially rescue the early clinical disease. Here, we tested the hypothesis that ω-3 PUFAs may rescue proteome abnormalities in RTT plasma and erythrocytes. Patients with typical disease were evaluated as a function ω-3 PUFAs supplementation (fish oil) for 12 months. The plasma/erythrocyte proteome was analyzed by using 2-DE/SDS-PAGE/MALDI-TOF for protein expression, and Western blot for the oxidative post-translational modifications (PTMs). In RTT plasma proteome, the expression of 16 plasma proteins, mainly related to acute phase response (APR), was changed at the baseline in the untreated patients. In RTT erythrocyte proteome, significant changes in the expression and oxidative status of spectrin, myosin, ankyrin, band 3, protein 4.1, adducin, protein 4.2, p55, beta-actin, tropomodulin, aldolase, glyceraldehyde-3-phosphate dehydrogenase, ras-related protein and hemoglobin were evidenced. The ω-3 PUFAs supplementation partially rescued the APR, with the expression of 10/16 proteins being normalized and showed a major impact on oxidative PTMs as carbonylated proteins in erythrocytes. The results indicate that ω-3 PUFAs show promise for the development of new therapeutical strategies in autism spectrum disorders.
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