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A pair of isobaric tag reagents for peptide and pro tein 
labelling providing accurate quantitation by tandem  mass 
spectrometry in pairwise experiments. Ideal for use  when 
higher multiplexing rates are not required. 

TMTduplex (TMT 2)  
TMT2 consists of a pair of isobaric mass tags and is well-suited for the routine comparison 
of two protein samples within one experiment. 

In the standard workflow, complex protein samples are digested with a protease such as 
trypsin and then labelled with the TMT2 reagents. The labelled samples are readily 
separated using typical LC conditions common in gel-free proteomics approaches. In 
particular, strong cation exchange (SCX) and reversed phase (RP) separations are 
recommended. The labelled peptides show slight retention time shifts. No special 
adaptations of LC methods are required. Other approaches using native peptides or whole 
protein labelling may also be used.

Labelling Reaction Specifications
TMT2 label reagents are amine specific and allow for the tagging of peptides and proteins at 
amino groups (N-terminal and at lysine residues). As shown in Figure 2, peptides are 
virtually completely labelled with only slight shifts in the retention time on RP-LC.

In biological samples, many low abundant proteins are found in the presence of 
overwhelming amounts of a few high abundant proteins. By using a 10-fold molar excess of 
TMT2 reagent, the labelling procedure has the same efficiency regardless of the 
concentration of a distinct protein in the sample. Thus the TMT2 label itself does not limit 
sensitivity which is determined by the specific setup of the applied proteomics workflow.
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Figure 1: Individual mass tags of the TMT2 set

ProteoSHOP®

*  =  13C atom substitution

      =  fragmentation site in MS/MS releasing 
 Mass Reporter Ion

·  Labelling of amino groups

·  Mass increase of 225 Da 
per incorporated label

·  Mass Reporter Ions with 
m/z  of 126 Da and 127 Da 
respectively

·  Allows mixing of two 
samples

·  No increase in sample 
complexity in LC or MS

TMT2 - 126

TMT2 - 127

TMT®duplex



To demonstrate the universal 
labelling effect over a wide range of 
concentrations, phosphorylase b 
(rabbit) was spiked into human 
plasma in ratios from 1:1 to 
1:10,000 (by weight). Equal 
amounts of these samples were 1) 
digested, 2) labelled with TMT2-126 
or TMT2-127, 3) mixed and 4) 
subjected to our LC-MS/MS 
workflow. Over the entire 
concentration range, complete 
labelling of peptides from 
phosphorylase b was observed. 
The TMT2 Mass Reporter Ion ratios 
remained constant in accuracy and 
coefficient of variation (CV). 

Quantitative Performance
The TMT2 label reagents provide relative quantitation with high accuracy and low CV. Quantitation is achievable 
over a broad concentration range. As can be seen from the examples in Figure 3, the TMT2 Mass Reporter Ion ratios 
are close to the expected value of 1.0 over a wide concentration range. Typically, the accuracy is >90% and the CV 
of the TMT2 Mass Reporter Ion ratios obtained from several peptides is <15%. In this example the equivalent of 
0.01µl of non-depleted human plasma was used. Further steps in sample preparation (e.g. protein depletion, SCX 
fractionation) and higher volumes of plasma will expand the dynamic range significantly.

These data show that the TMT2 label itself does not limit the performance of the quantitation. Highly sensitive 
instrumentation and optimised methods will allow even higher accuracies and lower CV’s to be achieved.

Partnering Opportunity
Proteome Sciences offers TMT2 for biomarker discovery, validation and measurement to pharmaceutical partners 
under its ProteoSHOP®  integrated proteomics workflows.  

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

��������	
��������
�


	
��������
���������
�����������

�
���������
��	
��������
��������������
�	
��������
�������
�����������������������	�

Figure 2:  HPLC traces of a model peptide with and without labelling
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labelling chemistry over a 
broad dynamic range and 
allows for reliable 
quantitation of peptides 
and proteins from two 
samples.

Accuracy and coefficient of 
variation are significantly 
improved compared to 
label-free quantitative 
proteomics workflows. Figure 3:  Zoom view of the TMT2 Mass Reporter Ion region of the extracted MS/MS spectra 

from the same tryptic peptide of phosphorylase b in human plasma
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ProteoSHOP®, Tandem Mass Tag® and TMT® are registered trademarks of Proteome Sciences plc
TMT® technology is protected by granted and pending patents worldwide


