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Dynamic Protein Affinity Selection Mass Spectrometry. 

 

The leading motif in this thesis is the development of dynamic protein affinity selection 

mass spectrometry. Chapter two describes the development of the foundation of the 

methodology, using nickel based columns. However it quickly became apparent that 

many of the potential target proteins would have to be used in a matrix that would 

quickly clog the column. This lead to the inspiration for chapter three. Chapter three 

describes the use of magnetic beads as a disposable nickel column, one use per injection 

of beads, allowing any target protein to be used. Finally the fourth chapter was written 

after the observation that some of the compounds to be screened had very limited 

retention on the C18 SPE cartridge, so for that methodology the SPE-LC part of the 

system was eliminated, allowing the screening of any testset of compounds. 

 

The main advantages of the overall methodology of dynamic protein affinity selection are 

threefold:  

- The protein and possible ligand bind in close to native conditions, thus 

eliminating artifacts caused by protein immobilization. 

- The use of mass spectrometry provides structural information on the binding 

compounds, thus ensuring there are no interferences from impurities or 

degradation products. 

- The combination of binding conditions and the rapid separation of bound and 

unbound fractions allows the identification of weak affinity ligands. 

 

 

The method does suffer from some drawbacks, most prominently the limited throughput 

(the magnetic bead system would take approximately one year to screen 1 million 

compounds) when compared to size exclusion methodologies, and the optimization 

required when switching target proteins. It might be possible to do it faster using the 

system described in chapter four, but that would require a target protein suitable for the 

altered binding conditions in that system. 
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 When observing the goals set for the project, it must be concluded that this thesis 

merely lays the foundation for the entire project. All methods developed have been tested 

using human estrogen receptor, a receptor very often used for method development in our 

group. Preliminary tests using the methodology to screen other target proteins, including 

GPCRs, look promising, but are too premature to include in this thesis and will be 

published by my successors at the Vrije Universiteit. In the more distant future, I would 

love to see the methodology applied to fragment based screening. It is hard to predict 

whether the sensitivity of the method is sufficient to perform fragment based screening, 

but if it succeeds, that accomplishment could make a tangible difference in the discovery 

of new drugs. 

 

 

 


