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Propositions accompanying the PhD thesis: 

 

Enhancing the possibilities of LC-MS/MS for the absolute quantification of proteins in 

biological samples 

 

In targeted quantitative proteomics with LC-MS/MS, the variability resulting from the proteolytic 

digestion step can be reduced to acceptable levels by optimizing the digestion conditions so that an 

internal standard for this step is not required. 

This thesis. 

 

“If I had asked people what they wanted, they would have said “faster horses”. 

Henry Ford 

 

Analysis of non IgG- based biopharmaceutical proteins by a combination of LC-MS/MS and Protein-

G extraction allows the quantitative determination of the total, anti-drug antibody bound, and free 

fraction. 

This thesis. 

 

In quantitative protein analysis with LC-MS/MS, the use of a fully isotopically labeled protein 

internal standard is often preferred because it offers correction for the entire procedure. When 

protein interactions such as anti-drug antibody binding are to be assessed, the use of a SIL protein 

internal standard is not advisable as it may alter the position of the binding equilibria. In these cases, 

a stable isotope labeled peptide internal standard is a better option. 

This thesis. 

 

When comparing quantitative analysis results obtained with LC-MS/MS, ligand binding assays 

and/or activity measurements, one should not necessarily expect a good correlation, as these were 

obtained with fundamentally different analytical approaches. However, the combined data will allow 

a more comprehensive assessment of the situation in the sample. 

 

The value of a validation or at least an extensive qualification of analytical approaches is 

underappreciated in academia and overemphasized in industry. 

 

Commercial vendors of complex biomolecules outside the pharmaceutical arena are typically not 

equipped or inclined to perform an extensive characterization of protein products. As this is a 

requirement for proteins used in the development of absolute quantitative analytical methods, the 

use of these materials requires scientists to perform their own characterization. 

This thesis. 

 

Peptide internal standards prepared by exchanging the 16O carbonyl oxygen with 18O are an attractive 

alternative to synthetic stable isotope labeled peptides as they can be created in-house within 48 

hours. 

This thesis. 

 

The use of high resolution mass spectrometry is more appropriate for the quantitative 

determinations of proteins than triple quad techniques, as it allows for a more comprehensive 

assessment of these inherently heterogeneous molecules. However, before it will become an accepted 

approach within the pharmaceutical community, a paradigm shift in regulatory agencies will be 

required. 


