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Technical Note
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A B S T R A C T

Changes in the oxidation state of protein Cys residues are involved in cell signalling and play a key role in a
variety of pathophysiological states. We had previously developed GELSILOX, an in-gel method that enables the
large-scale, parallel analysis of dynamic alterations to the redox state of Cys sites and protein abundance
changes. Here we present FASILOX, a further development of the GELSILOX approach featuring: i) significantly
increased peptide recovery, ii) enhanced sensitivity for the detection of Cys oxidative alterations, and iii)
streamlined workflow that results in shortened assay duration. In mitochondria isolated from the adipose tissue
of obese, diabetic patients, FASILOX revealed a sexually dimorphic trait of Cys oxidation involving mainly
mitochondrial oxidative phosphorylation complexes. These results provide the first evidence for a decreased
efficiency in the antioxidant response of men as compared to women.

While the generation of reactive nitrogen and oxygen species
(RNOS) has a favourable impact on a number of signal transduction
pathways involving reversible reduction and oxidation of specific
amino acids [1], their accumulation is known to be behind life-threa-
tening dysfunctions like cardiovascular disease [2–4], cancer [5,6] and
neurological disorders [7,8]. Hence, measuring redox damage is central
to deciphering disease pathogenesis. Among many other chemically
feasible oxidative posttranslational modifications (PTMs) that may
occur in proteins, redox reactions involving Cys thiol groups are
widespread, frequently reversible and enzymatically controlled [9,10].
However, the lability and low abundance of Cys oxoforms have ham-
pered the large-scale characterization of the specific Cys residues that

sense the oxidative milieu, which for decades could only be tackled by
site-directed mutagenesis [11].

A number of proteomics approaches to protein Cys thiol oxidation
have been proposed for the enrichment, detection and quantitation of
such modifications (reviewed in [12]). These quantitative, MS-based
methods have not only unveiled a variety of redox-regulated thiol
proteins, but also pinpointed the precise reactive Cys residues and
quantitated their oxidation level. However, their reliance on isolating
and enrichment of Cys-containing peptides prevents parallel evaluation
of protein abundance variations in a single experiment. In 2012 we
introduced the in-gel method GELSILOX (GEL-based Stable Isotope
Labelling of OXidized Cys), which took advantage of the
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