
Need for peptide retention time 
prediction

Mass spectrometry (MS) is a widely used 
method for protein quantification1. Including 
known amounts of isotope-labeled standards 
such as peptides, protein fragments or full-
length proteins in the sample of interest, 
enables absolute quantification of the target 
proteins. 

Targeted assays, such as multiple or selected 
reaction monitoring (MRM/SRM) or parallel 
reaction monitoring (PRM) offer increased 
sensitivity and accuracy, but they are limited 
by the number of peptides that can be 
analyzed in a single run2,3.

With known retention times (RTs) it is possible 
to schedule the acquisition of each peptide to 
a specific time window, which would enable 
the analysis of a greater number of targeted 
peptides. However, differences in matrix 
composition and liquid chromatography (LC) 
parameters affect the LC performance and 
hence the measured peptide RT, making RT 
prediction very difficult. 

One way to overcome these difficulties 
is to use a standard for RT normalization 
by experimentally assigning iRT (indexed 
Retention Time)4 coordinates to a set of 
standard peptides. RTs for target peptides 
can thereafter be calculated by normalization 
against the standard peptides.

QPrEST standards

QPrEST standards are recombinantly 
produced stable isotope-labeled multipeptide 
standards, each consisting of 50-150 amino 
acids identical to a stretch of a human 
protein5,6. 

An N-terminal quantification tag (QTag) 
consisting of multiple theoretical tryptic 
peptides is present in all QPrEST standards. 
This is used for accurate quantification of the 
QPrEST protein, as well as for retention time 
normalization (Figure 1).

Using the QTag for LC retention time normalization

Figure 1. Schematic view of a QPrEST standard. 
Each QPrEST contains an N-terminal quantification tag (QTag). QTag peptides are used 
for QPrEST quantification but also for retention time normalization. Peptides containing 
methionine residues amenable to oxidation are shown in grey.
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• QPrESTs are stable isotope-labeled standards for absolute quantification 
using Mass Spectometry

• The QTag present in all QPrEST standards consists of a set of theoretical 
tryptic peptides which can be used for retention time normalization

• Retention times of QTag peptides can be accurately predicted using 
iRT coordinates
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Retention time normalization using 
QTag peptides 

Since the QTag peptides are generated 
during digestion of the QPrEST standard, 
Qtag peptides will automatically be present 
in all QPrEST samples. The QTag can 
therefore also be applied as a standard for 
normalization of peptide RTs. 

QTag peptides illustrate a broad distribution 
over the LC gradient (Figure 2) and can be 
used to calibrate retention times for peptides 
over a complete MS run. 

iRT coordinates for QTag peptides have 
previously been generated and used in 
scheduled multiplexed PRM QPrEST assays 
to calibrate the predicted retention times for 
the QPrEST peptides. 

Figure 3 shows examples of standard curves 
for retention time alignment using QTag 
peptides from a digested QPrEST standard, 
separated on four different LC gradients. iRT 
coordinates were calculated based on the 
60 min gradient run. The linear correlation 
of the standard curves shows that the RTs 
of the QTag peptides can be predicted at a 
high accuracy using the corresponding iRT 
coordinates.

Figure 2.
Example chromatogram showing the distribution of QTag peptides over a 30 min LC 
gradient. The chromatogram is exported from the Skyline software.

Figure 3.
Correlation plots showing retention time alignment for Qtag peptides separated on four 
different gradients. Measured retention times are shown on the y-axis and the x-axis 
shows the corresponding iRT coordinates. Each point represents the mean value from a 
set of three replicates.
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