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New Approaches in Quantitative Proteomics 

 
Targeted quantitative proteomics studies are gradually shifting from low resolution 
selected reaction monitoring (SRM) to high resolution parallel reaction monitoring (PRM) 
methods, using quadrupole orbitrap instruments. 
A new data acquisition scheme, called internal standard triggered-PRM (IS-PRM), has 
recently been introduced to use internal standards not only to perform quantification by 
isotope dilution but also to drive PRM acquisition.  The approach was refined to carry out 
quantitative screens for cancer drug response markers or to follow pathways. 
The analyses were performed on a quadrupole-orbitrap instrument (Q-Exactive HF, 
Thermo Scientific).  Internal standards were synthetized and mixed at defined 
concentrations.  Spectral libraries of reference synthetic peptides were created. The IS-
PRM application was developed using the instrument programming interface (API). 
A new PRM workflow for quantitative analyses was developed.  The acquisition method 
taking into account the m/z values and elution times of the precursors relies on the on-the-
fly detection of the internal standards added to the samples; this to drive in real-time the 
measurement of endogenous peptides by optimizing the acquisition parameters. The 
creation of spectral libraries using synthetic peptides is an essential element of the 
approach as it is use to identify the analytes when they elute. The data processing method, 
also based on the spectral library was used to confirm identity and qualify fragments. The 
relevant traces were uploaded to Skyline to perform the quantification while reducing the 
volume of data.  
A proof-of-principle of IS-PRM was performed to precisely quantify in plasma samples 
100 endogenous peptides representing 50 candidate protein markers of lung cancer drug 
response.  In addition, it was applied to monitor the MAPK, WnT and mTOR signaling 
pathways in lysates of lung cancer cell lines. 
A complete automated solution was established to design, execute and, process data of 
PRM experiments; it was applied to systematic quantify peptides in biological and clinical 
samples.  


