
Tandem Mass Tags ® and Biological Reference Materials
Proteome Sciences has developed universal biologica l reference 
materials bearing TMTs for enhanced biomarker disco very. Accurate 
relative quantitation of hundreds of proteins in mu ltiple samples is 
achieved by normalising against TMT-labelled refere nce materials.

TMT Technology
We have developed isobaric Tandem Mass Tags (TMT) which can be applied for the 
MS/MS-based relative or absolute quantitation of peptides and proteins in proteomics studies.

By appropriate incorporation of 13C, 18O and 15N isotopes into the shown structure, different 
sets of TMT-reagents have been designed. We have developed TMTduplex (TMT2-126 + 
TMT2-127) and  TMTsixplex (TMT6-126 to TMT6-131) sets for clinical and preclinical 
applications. 

Use of Reference Materials With Tandem Mass Tags ®

Lack of precision and reproducibility of workflows have a negative impact on proteomics. A 
key development to overcome these limitations is the introduction of isobaric Tandem Mass 
Tags which allow the specific labelling of proteins and peptides from a sample via tagging of 
amino functions. We have extended this concept by developing isobarically labelled 
reference materials for standardisation of proteomics studies.

Under this approach an identical amount of TMT-labelled biological reference is added to 
each individual sample allowing relative quantification of a large number of proteins across 
all study samples. Since the biological reference can be used by multiple laboratories, 
cross-study and cross-laboratory comparisons are now possible.

To illustrate the concept aliquots of human plasma (100µg each, ~1.5µl plasma) were 
processed and labelled with TMT2-126 according to Figure 2. In parallel, a larger amount of 
human plasma was processed and labelled with TMT2-127. Each TMT2-126 labelled 
individual plasma samples was spiked with a 100 µg aliquot of the TMT2-127 labelled 
plasma reference yielding a 1:1 mixture. 
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Figure 1: Design of the TMT label reagent

·  Mass Reporter: Each member has a unique 
mass and reports the abundance of a peptide 
in MS/MS analysis

·  Cleavable Linker: Preferentially fragments 
under typical MS/MS conditions to release 
Mass Reporter

·  Mass Normaliser: Each member has a 
unique mass that balances the Mass 
Reporter ensuring the same overall mass for 
all TMT’s in a set

·  Reactive Group: Allows the TMT’s to be 
attached to proteins through specific 
functionalities. In most cases this is through 
labelling of free amino groups
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Subsequently, the combined samples were 
analysed by LC-MS/MS on a QTOF-2 instrument 
without prior fractionation. The injected amount per 
LC-MS/MS run corresponds to only 0.01µl of the 
individual plasma sample. The peptide 
identification and relative quantitation results were 
grouped per protein and their means and standard 
deviation calculated.

Figure 3 shows the quantitative ratios and the 
corresponding standard deviation of proteins 
measured over six individual experiments using 
human plasma. Based on the experimental design 
quantitative ratios of 1 were expected. LC-MS/MS 

was run in data dependent acquisition mode with 1.4s scan time. The top 50 proteins from all experiments 
were analysed for their quantitative behaviour.

The average protein ratios ranged from 0.84 to 1.13. Forty-six of 50 (92%) exhibit an accuracy of > 90%. 
Forty-four out of 50 (88%) show a coefficient of variation of less than 15% over the six experiments. 

These experimental results demonstrate the validity of the underlying concept. Further optimisation of 
LC-MS/MS parameters such as the use of inclusion lists and/or the application of longer MS/MS scan times 
lead to improved precision and reduced coefficients of variation. Routinely, accuracy better than 10% and 
coefficients of variation of less than 10% can be achieved. 

Partnering Opportunities
Proteome Sciences produces biological reference materials for pharmaceutical partners, CRO’s and 
national as well as international organisations.  

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

Proteome Sciences plc
Coveham House
Downside Bridge Road
Cobham
KT11 3EP
United Kingdom

Telephone: +44 (0)1932 865065
Fax: +44 (0)1932 868696

Web: www.proteomics.com
E-mail: helpdesk@proteomics.comRegistered in England No. 2879724
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TMT® technology is protected by granted and pending patents worldwide

Figure 3:  Performance of TMT-labelled reference material in MS/MS quantitation
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Figure 2:  Workflow for use of TMT-labelled reference materials


