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 In order to successfully find lead compounds (compounds that have the potential 

to be developed towards new drugs) many if not all pharmaceutical companies have 

libraries of compounds, often several millions of them, which the company has developed 

or bought. A simple approach to lead compound discovery is to test all of these 

compounds for their affinity towards a target receptor. The impression being made in the 

introductory chapter is that there are no perfect methodologies available to do these 

protein affinity experiments. Every single one of the methodologies described has one or 

more of the following disadvantages: 

- Non-specific binding of the compounds to be determined towards part of the 

system (capillary walls, membranes, column material). 

- Inability to use a detection method that provides structural data on the library 

compounds. 

- Immobilization of the target protein in such a way that it alters the binding 

properties of the protein-ligand complex. 

- Inability to rank compounds according to their affinity towards the target protein. 

- Non universal methodologies are unable to measure certain groups of compounds. 

Any one of these disadvantages can lead to the occurrence of false positives or false 

negatives. However, in drug discovery a false positive is merely a waste of the money it 

takes to prove it false, but a false negative is an opportunity missed to create a new drug, 

and in the process earn billions of dollars. As a result, in my opinion, preventing false 

negatives should be the main focus of lead compound discovery method development.  

 The project I worked on was inspired by this notion of limiting false negatives to 

a minimum, and additionally the fact that it was proving hard to employ any of the 

existing methodologies for fragment based screening. In fragment based screening the 

compounds that are being screened are extremely small, around 50 – 300 Da, and they 

very often have very low affinity towards the target receptor. After identifying these 

fragments, they are expanded towards lead candidates using molecular modeling. In most 

approaches, these low affinity ligands are the very first that are mistakenly labeled as 
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non-binders towards the protein, and thus false negatives. In order to prevent that from 

happening we developed a series of methodologies, described in the following 3 chapters. 

 Chapter 2 describes the development of dynamic protein affinity selection mass 

spectrometry, in which proteins are incubated with a mixture of possible ligands, after 

which the protein ligand complex is immobilized via a His-tag on a nickel coated 

column. This immobilization is used to separate the bound and unbound fraction, after 

which the resulting protein-ligand complex is dissociated, trapped on an SPE-column, 

and detected by mass spectrometry. 

 Chapter 3 describes how the nickel column was replaced with nickel-coated 

magnetic beads. This allowed magnetic immobilization of the magnetic bead-protein-

ligand complex, followed by complete replacement of the beads for every experiment. 

The results were an approximate doubling of the analysis speed, and the ability to use 

more complex environments for protein-ligand binding. 

 Chapter 4  shows an application of the original dynamic protein affinity selection 

methodology that does not employ any SPE trapping and pre-concentration, nor LC 

separation. This was made necessary when we were trying to measure a set of 

compounds including some compounds with very poor retention on the SPE column. 

This methodology expands the types of ligands that can be measured, but it puts some 

restrictions on the type of target protein used. 

 After these chapters describing the research I performed, a concise conclusion and 

prospects for the work described will complete my thesis. 




