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Tandem Mass Tags by Proteome Sciences
Proteome Sciences introduces Tandem Mass Tags the o riginal isobaric 
mass labels with utility for relative and absolute quantitation in 
proteomics

Tandem Mass Tags: Bring Perfection to Your Proteomi cs Analysis
Using modern mass spectrometry, proteomics workflows routinely lead to the identification and 
partial quantitation of hundreds, if not thousands of analytes. By involving serial procedures for 
sample preparation, fractionation and mass spectrometry, the precise and reproducible 
quantification of peptides and proteins remains a challenge. 

Tandem Mass Tags are an intelligent way to obtain dramatically improved quantitation data 
allowing for true peptide and protein biomarker discovery, validation, and the development of 
multiplex assays for routine biomarker measurement with analytical performance equivalent to 
ELISA.

Technical Information
Tandem Mass Tags belong to the family of reagents known as isobaric mass tags. As the term 
suggests, several different forms of a molecule have the same mass and can be independently 
attached to a peptide or protein via a reactive group. Two core elements the Mass Reporter 
and the Mass Normaliser (Fig. 1) are connected via a Cleavable Linker, which has the tendency 
to break preferentially during MS/MS fragmentation conditions. By selective placement of 
isotopes such as 13C, 15N or 18O at certain positions of the Mass Reporter or the Mass 
Normaliser, the mass of the respective core elements is varied to produce series of Mass 
Reporters, typically in 1 Dalton increments. To maintain the same mass of the TMT, the 
absolute number of isotopes in a set of tags is kept constant.

Labelling reaction
Tandem Mass Tags react via an active ester with the amine functions of peptides and proteins. 
Thus, TMT’s are incorporated at the N-terminal amino acid and the side chain amino group of 
lysine. Based on the strong labelling reaction in presence of at least a 10 fold molar excess of 
reagent, over 98% of amines are routinely labelled. In complex biological samples such as 
plasma and serum, low abundant proteins are labelled with the same efficiency as high 
abundant proteins. Therefore, quantification can be achieved over the entire dynamic range of 
the proteome.

The incorporation of label provides a further positive effect by improving the ionisation 
efficiency of labelled peptides during LC-MS/MS. This leads to more successful MS/MS 
experiments and a higher number of identified peptides and proteins.
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Figure 1:  Structural design of a Tandem Mass Tag
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The Tandem Mass Tag Advantage
When proteins from a sample have been labelled with a TMT, 
they carry a distinct Mass Reporter which is specific for the 
labelled sample. Since a set of TMT’s will release a set of Mass 
Reporters, different protein samples can be mixed after first 
being individually labelled with a specific member of a TMT set. 
Since all Tags of a set are identical in their chemical structure, 
they affect the physicochemical properties of any given tagged 
protein in exactly the same way. The quantitative ratio of a 
protein between the mixed samples is therefore conserved 
during the entire workflow. Proteins will co-elute perfectly during 
chromatography, co-migrate on gels, and no pre-analytical 
procedures performed after mixing will affect the initial relative 
abundance ratio.  If measured in a mass spectrometer in MS 
mode, only one peak is observed for each peptide. If the peptide 
is now selected for fragmentation in a MS/MS experiment, the 
Mass Reporter is released and shows a specific signal in a silent 
region of the mass spectrum. The ratio of different reporter ions 
is then used for quantitation. TMT’s can be used to label 
biological samples as well as individual proteins. In these cases, 
absolute quantitation can be achieved, either with one-point or 
multi-point calibration. Details on these extended applications of 
Tandem Mass Tags are available from Proteome Sciences.

TMT Product Range
A range of TMT products sharing an identical chemical structure 
(Fig. 1) have been developed for a wide range of research 
applications. TMTduplex (TMT2) is designed for labelling and 
mixing of two samples and the TMTsixplex (TMT6) for the 
labelling and mixing of up to six samples. We also provide 
TMTzero (TMT0) for all types of method development prior to the 
use of the TMT2 or TMT6 products. TMTcalibrator has been 
developed based on TMT6 for absolute quantitation against 
multipoint standard curves.

Whichever TMT product you choose, the yield in MS/MS 
identifications is improved by ~ 25% compared to normal 
MudPIT-type experiments. For further improvement of 
proteomics workflow performance, TMT-labelled biological 
reference materials from plasma and other body fluids will 
shortly be available.

Partnering Opportunities
Proteome Sciences’ range of TMT products for enhanced biomarker discovery, validation and measurement is available 
to pharmaceutical partners as part of the ProteoSHOP integrated proteomics workflows. 

For further information please contact:    
Dr. Ian Pike, Business Development Director, 
email: ian.pike@proteomics.com 
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Figure 2:  The TMT6 Workflow

ProteoSHOP®, Tandem Mass Tag® and TMT® are registered trademarks of Proteome Sciences plc
TMT® technology is protected by granted and pending patents worldwide
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