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Isobaric tags for relative and absolute quantitation (iTRAQ) has been a labeling method used in quantitative
analysis of peptides by tandem mass spectrometry. This technique allow to determine the amount of peptides
in complex mixtures in a single experiment. Isobaric tag usually consists of three functional groups: a
chemically reactive group (active ester based on N-hydroxysuccinimide group), an isotopically modified
balance group and a reporter group, which is the third part of the tag. The proper isotopic substitution in the
balance and reporter group results in formation of isobaric tags, which have identical molecular weight.

The conventional iTRAQ workflow relies on simultaneous digestion and labeling of a few samples (e.g. 12-plex).
Finally, the samples are pooled and analyzed by LC-MS. During MS/MS experiment, the reporter ions of
differential masses are released from peptide to give sample-specific quantitation of a particular peptide.

Although the isobaric labeling quantification has become a widely used method in proteomics studies, the
currently available isobaric tags are characterized by relatively high price and do not offer significant
improvement of detection limit. Tagging of peptides with quaternary ammonium salt (QAS) has been widely
used technique allowing to increase sensitivity of detection by ESI-MS[1]. Recently, we proposed a linear[2]
and bicyclic[3] QAS as ionization enhancers for analysis of peptides at the attomole level[4].

Herein, we proposed two novel approaches, representing new classes of quaternary ammonium isobaric
tags for relative and absolute quantitation(QA-iTRAQ 2-plex)[5]. The first procedure is based on
application of N-(4-iodobenzylpiperidinylcarbonyl)glycine tag containing two deuterium atoms
incorporatedinto the benzyl group (characterized by high stability) or glycine (balance group) residue (Fig. 1).
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Figure 1: MS spectrum of the isobars and formation of reporter ions at m/z 219 and 217 after CID fragmentation.

The second approach is based on the combination of enzymatic O / 80 exchange followed by chemical
modification of C-terminal lysine side chain with isotopically labeled pyrylium salt[6], which in turn allows

for isobaric labeling of tryptic digests (Fig. 2). Each of modified peptide containzero or four }*C atoms in the
reporter group, which results in a unique reporter mass during tandem MS/MS for sample identificationand
relative quantitation.
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Figure 2: Scheme presenting the procedure of duplex formation.

We tested two different types of QAS allowing for formation of 2-plex on synthetic peptides, protein tryptic
digests as well as on a more complex sample - podocyte cells digest. The obtained results suggest usefulness of
the isobaric ionization tags for relative and absolute quantificationof trace amountsof peptides.[7]
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