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Reactive oxygen species, such as hydrogen peroxide, are
important second messengers in cellular signaling. In
proteins, cysteine is particularly susceptible to redox
chemistry and can be oxidized from a thiol (RSH) to sulfenic
(RSOH), sulfinic (RSO2H), or sulfonic acid (RSO3H) as posttranslational modifications (PTMs) that are low in
concentration. Here, we demonstrate the preferential
activation of S-sulfonated peptides by leveraging the strong
S−O bond infrared (IR) absorbance at 10.6 µm.
Tryptic digests of oxidized/non-oxidized proteins or mixtures
of oxidized/non-oxidized peptides were either directly infused
or introduced to the ion cyclotron resonance mass
spectrometer via online HPLC.
For two redox associated-proteins, DJ-1 and AhpC, our
infrared multiphoton dissociation (IRMPD) method was able
to identify all sulfonic acid-containing peptides following
protein oxidation and, in many cases, enabled sequencing
and site-specific localization of the modification. In total, we
examined selective IRMPD of 75 peptides.
IRMPD allows differentiation of S-sulfonated peptides from
unmodified peptides, enabling the facile discovery of these
modifications. The ability to rapidly identify and sequence
modified peptides in a single liquid chromatography mass
spectrometry (LC/MS) run is a potentially powerful approach
for the analysis of oxidative PTMs in cellular systems.

Figure 1. Schematic of LC/MS approach
that leverages the high IR absorbance of
sulfoxides for selective dissociation and
discovery of S-sulfonated peptides.

Figure 2. Peptides
divided into bins by
percent abundance
remaining after IR
irradiation.
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