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TMT Absolute Quantitation with Multipoint-Calibrati on
The validation of multiple proteins represents a considerable barrier to the

adoption of biomarkers in pharmaceutical

development, despite the

considerable promise that biomarker supported studies offer. We have
developed antibody-free methods for absolute quantitation of biomarkers by
mass spectrometry with accuracy and reproducibility approaching that of

ELISA.

TMTcalibrator

TMTcalibrator, based on TMTsixplex, is designed for
the absolute quantitation of candidate protein
biomarkers in a single experiment.

Absolute Quantitation

We are developing TMTcalibrator for the absolute
quantitation of regulated peptides identified as
biomarker candidates. Known amounts of synthetic
peptides representing tryptic fragments of the
candidate biomarker(s) with good MS/MS behaviour
are labelled with four of the six reagents of the TMT®
set (TMT6-128 to TMT6-131) and mixed in certain
ratios. This allows a multi-point calibration curve
reflecting physiological and/or disease-modified
concentrations to be designed and implemented
quickly. Subsequently, study samples are labelled with
TMT6-126 and the calibration mix is added to the study
sample. During MS/MS of individual peptides, the
TMTSC-reporter ions of the calibrant peptides are
produced and used to establish a calibration curve.
The absolute amount of the peptide in the study
sample is then readily derived by reading the TMTS-
126 ion intensity against the calibration curve.

Multipoint-Calibration of a Tryptic Peptide

Five tags used to generate standard
curve and label sample

TMTS-128 to 131 signals generate
calibration curve

TMT®-126 signal from sample read
off calibration curve

Figure 1. TMTcalibrator is based
on TMTsixplex

A digest of rabbit phosphorylase b was labelled with TMT®-128 to TMT5-131 and mixed in
1:3:9:27 ratio to create a calibration mix for this protein. Five samples containing different,
known amounts of phosphorylase b were processed and labelled with TMT6-126. They were
then spiked with constant amounts of the calibration mix. The experimental setup and the

amounts injected on column are shown below:
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The example below illustrates the absolute quantitation of peptide *MSLVEEGAVK*R. The MS/MS spectrum is zoomed
to show the Mass Reporter region. From the ion intensities of the four Mass Reporters at TMT6-128 Da - TMT6-131 Da
a standard curve was produced with extremely high accuracy (r?=0.9994). Consequently the peptide concentration in

each sample was calculated by reading the ion intensity of the TMT6-126 Da Mass Reporter. Precision was within 10%
of the expected value across a broad range of concentrations.
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Figure 2: Absolute quantitation of phosphorylase b using four point TMTS-labelled calibration mix from tryptic
digest of recombinant protein

In a standard LC-MS/MS experiment several peptides derived from phosphoylase b could be identified. In each case
the MS/MS spectrum provided a four-point calibration curve against which the concentration of the homologous peptide
in the sample could be determined. This clearly demonstrates the ability to provide multiple peptide calibration mixtures
whereby those peptides in the study sample which are also present in the calibration mix can be quantified using
multipoint calibration. Standard peptides can be produced synthetically or by digest of recombinant proteins.

Summary
- TMTsixplex can be used for multipoint calibration to quantify known peptides/proteins

By adding a defined mixture of differentially labelled peptides absolute quantitation of peptides/proteins of in-
terest is possible
The range of the calibration curve can be adjusted for each individual peptide/protein of interest with no risk of
crosstalk.
Quantitation is achieved via multipoint regression or against the calibration point nearest to the analyte
Several peptides of one protein as well as different proteins can be quantified in one LC-MS/MS experiment
as each MS/MS spectrum contains a calibration curve

Hundreds of MS/MS experiments can be performed, each with a multipoint calibration
Accuracy of >90% with a CV of <10% can be achieved

The method can be used for validation of multiple biomarker candidates and developed as a portable assay
for routine measurement of the selected biomarkers during clinical trials

Proteome Sciences can discover, validate, develop and manufacture calibration mixtures for clients in
dramatically reduced timescales compared to conventional approaches based on immunoassays

Partnering Opportunity
Proteome Sciences’ TMT®calibrator kit development for biomarker validation and measurement is available to
pharmaceutical partners as part of the ProteoSHOP® integrated proteomics workflows.

For further information please contact:
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