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Abstract

Noncovalent interactions are involved in many biological processes in which
biomolecules bind specifically and reversibly to a partner. Often, proteins
do not have a biological activity without the presence of a partner, a ligand.
Biological signals are produced when proteins interact with other proteins,
peptides, oligonucleotides, nucleic acids, lipids, metal ions, polysaccharides
or small organic molecules. Some key steps in the drug discovery process are
based on noncovalent interactions. We have focused our research on the steps
involving ligand screening, competitive binding and ‘off-target’ binding. The
first paper in this thesis investigated the complicated electrospray ionization
process with regards to noncovalent complexes. We have proposed a model
that may explain how the equilibrium between a protein and ligand changes
during the droplet evaporation/ionization process.

The second paper describes an evaluation of an automated chip-based
nano-ESI platform for ligand screening. The technique was compared with a
previously reported method based on nuclear magnetic resonance (NMR), and
excellent correlation was obtained between the results obtained with the two
methods. As a general conclusion we believe that the automated nano-ESI/MS
should have a great potential to serve as a complementary screening method to
conventional HTS. Alternatively, it could be used as a first screening method
in an early phase of drug development programs when only small amounts of
purified targets are available.

In the third article, the advantage of using on-line microdialysis as a tool
for enhanced resolution and sensitivity during detection of noncovalent
interactions and competitive binding studies by ESI-MS was demonstrated.
The microdialysis device was improved and a new approach for competitive
binding studies was developed.

The last article in the thesis reports studies of noncovalent interactions
by means of nanoelectrospray ionization mass spectrometry (nanoESI-MS)
for determination of the specific binding of selected drug candidates to HSA.
Two drug candidates and two known binders to HSA were analyzed using
a competitive approach. The drugs were incubated with the target protein
followed by addition of site-specific probes, one at a time. The drug candidates
showed predominant affinity to site I (warfarin site). Naproxen and glyburide
showed affinity to both sites I and II.
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