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Targeted Annotation of S‑Sulfonylated Peptides by Selective Infrared Multiphoton Dissociation Mass Spectrometry
Borotto, N.B. (U. Michigan, Chemistry); McClory, P.J. (U. Michigan, Chemistry); Martin, B.R. (U. Michigan, Chemistry) and Hakansson, K. (U. Michigan, Chemistry)
Introduction

Reactive oxygen species (e.g., 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 post-translational modifications (PTMs) that are low in concentration. Despite the fact that sulfoxides absorb at a similar wavelength as phosphates,1 the application of infrared multiphoton dissociation (IRMPD) to sulfoxide-containing peptides has been limited.2 Here, we demonstrate the preferential activation of S-sulfonated peptides by leveraging the strong S−O bond IR absorbance at 10.6 μm. This selective activation enables the discrimination of oxidized peptides in a data-independent manner, thus permitting the facile identification of cysteine sulfonic acid-containing peptides in

complex mixtures.
Experimental

[image: image2.png]Tryptic digests of oxidized/non-oxidized proteins or mixtures of oxidized/non-oxidized peptides were either directly infused or introduced to the mass spectrometer via online HPLC. Experiments were performed with either a 7 T Bruker SolariX FT-ICR instrument at U. Michigan, or the NHMFL ICR Facility’s custom built 9.4 T FT-ICR instrument. Ions were in cell activated with a 10.6 µm CO2 laser without precursor isolation.

Results and Discussion

The peptides laminin β-1, angiotensin I, ACTH1-10, and (methionine)-oxidized ACTH 1-10 were all insensitive to IR irradiation at the optimized laser power. By contrast, the sulfonic acid-containing peptides, performic acid-oxidized laminin β-1, oxidized insulin chain B, and oxidized insulin chain A, all fragmented extensively under the same irradiation conditions with precursor ion peak areas dropping by >50%. In each case, the resulting product ions enabled confident peptide assignments and often provided site-specific localization of each modification. For two redox associated-proteins, DJ-1 and AhpC, our 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 (Figure 1). 
Conclusions
 

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 LC/MS run is a potentially powerful approach for the analysis of oxidative PTMs in cellular systems
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Figure I Peptides divided into bins by percent abundance remaining after IR irradiation.  








