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Sulfonation modification-assisted enrichment and identification
of histidine-containing peptides by strong cation exchange
chromatography and mass spectrometry
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Abstract By the sulfonation at the N-terminal of peptides the charge state of histidine-contai-
ning peptides is different from that of other peptides in pH <3. 0 solution. Based on this differ-
ence a new method was developed to isolate and identify sulfonated histidine-containing pep-
tides from tryptic digest of proteins by strong cation exchange SCX chromatography and ma-
trix-assisted laser desorption/ionization tandem time-of-flight mass spectrometry MALDI-TOF
MS/MS . Using the standard proteins containing histidines as the model the methodology was
evaluated. The results show that sulfonated histidine-containing peptides were efficiently
enriched by SCX and the N-terminal sulfonation of the peptides simplifies the interpretation of
the acquired mass spectra and facilitates the sequencing of histidine-containing peptides by pro-
ducing consecutive and predominant ions in positive mode MS’ spectra which is thought to be
the result of the charge neutralization of b ions by the N-terminal sulfonic acid group. The
discrimination of b ions and y ions can greatly enhance the confidence in peptide and subse-
quent protein identification. It is feasible to isolate and enrich the histidine-containing peptides
by using this method which has the potential applications in proteomics.
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Fig. 2 Effect of pH on the sulfonation
modification of peptides
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Table 1

tographic column 5 pm 20 nm 200 A
PolySULFOETHYL A PolyLC

Experimental conditions strong cation exchange chroma-

200 mm x 4.6 mm
mobile phases A 60% MeOH

containing 1% acetic acid B 60% MeOH containing 1% acetic

acid and 0. 5 mol/L NaCl solution flow rate
tion wavelength 214 nm.

I mL/min detec-

H. histidine-containing peptides N. non-histidine-contai-
ning peptides.

Enrichment histidine-containing peptides in three model proteins

Number of tryptic
Model protein Typ

Number of expected histidine-

N . . M, Isolated peptides net charge’
peptides containing peptides

Myoglobin 12 6 1946.6 #LFTGHPETLEJ +1
1603. 8 #HGTVVLTALGGILJ +1
1727.6 #HPGDFGADAQGAMTJ +1
1789.8 #VEADIAGHGQEVLIR +1
2110.0 #YLEFISDAITHVLHSJ +2
2020.9 #GHHEAELJPLAQSHATJ +4
1002. 4 #HJIPIJ +2
951.3 #FDJFJ  +1

B-Lactoglobulin 13 13 1020. 4 #ALPMHIR +1

Lysozyme 10 1 1057.4 #HGLDNYR +1
831.3 #JVFGR  +1
1558.6 #CJGTDVQAWIR  +1

1 The number of theoretical tryptic peptides with M, >500. 2

containing peptide LSFNPTQLEEQCHI
this peptide is zero not enriched by our method.

the net charge of peptides in pH <3. 0 solution. 3 The histidine-
is C-terminal of g-lactoglobulin and does not contain lysine or arginine the net charge of
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Fig. 4 Mass spectra of guanidinated and sulfonated tryptic peptides of myoglobin
a before SCX separation and b after SCX separation in negative mode
H. histidine-containing peptides N. non-histidine-containing peptides. . missed cleavage sites-containing peptides.
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Fig. 5 MS? spectrum of a guanidinated and sulfonated histidine-containing peptide in positive mode
Histidine-containing peptide #VEADIAGHGQEVLIR which was dominated by a series of consecutive y ions.
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Fig. 6 Comparison of mass spectra of guanidinated and sulfonated tryptic peptides of myoglobin
a in negative mode and b in positive mode
For H N and * see Fig. 4.
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