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Targeted proteomics analyses in biomarker evaluation studies are routinely performed on triple 

quadrupole mass spectrometers in selected reaction monitoring (SRM) mode. However, the 

low resolution of quadrupole mass filters results in limited selectivity, especially for complex 

samples, such as bodily fluids. Hybrid mass spectrometers with high resolution and accurate 

mass capabilities overcome this limitation, and opened new avenues in quantitative proteomics. 

Targeted analyses of clinical samples performed on a quadrupole-orbitrap mass spectrometer 

using parallel reaction monitoring (PRM) showed a significant gain in sensitivity and 

selectivity. 

In order to fully leverage the potential of this technique to develop clinical assays, we have 

designed a new data acquisition scheme called internal standard triggered – parallel reaction 

monitoring (IS-PRM). This method relies on added internal standards (i.e., isotopically labeled 

peptides) and on-the-fly adjustment of acquisition parameters (resolution and fill time) to drive 

in real-time the measurement of endogenous peptides (corresponding to the proteins of interest) 

and generate precise and high confidence results. The acquisition time management was 

optimized to maximize the effective time devoted to measure the analytes in a time-scheduled 

experiment while keeping appropriate cycle time. In this approach, the acquisition alternates 

between two PRM modes: a fast low resolution “watch mode” and a “quantitative mode” using 

optimized parameters ensuring high quality quantitative data. The developed method has a 

broad applicability and enables routine quantitative PRM analyses. Applied to the analysis of 

clinical samples, and more specifically of lung cancer markers in plasma samples, it allowed a 

clear discrimination of the disease stages and subtypes. The approach was also applied to map 

driver mutations (EGFR and KRAS) in lung cancer tissues samples, in order to assist the 

clinicians to select adequate treatments. 


