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SCOPE OF THESIS

Scope of thesis



The aim of this thesis is the development and application of on-line mass spectrom-

etry (MS)-based in vitro biochemical assays for the screening of enzyme inhibitors. 

The search for enzyme inhibitors is relevant as enzymes are important drug targets. 

Our continuous-flow screening system has the ability to perform in an on-line setting 

an HPLC separation of potential enzyme inhibitors in complex samples, the screening 

of these compounds for enzyme inhibition in an open tubular enzyme assay, and the 

analysis of enzyme inhibition by electrospray ionization (ESI)-MS.

The potential of using MS instead of generally used label-based screening is shown. Main 

attention is given to the compatibility of enzyme assays with ESI-MS, and to factors 

that influence the enzyme activity and MS response, such as cofactors, coenzymes, 

substrate concentration, pH, buffer salt type and concentration and methanol concen-

tration. Examples of enzyme inhibition assays studied in this way included inhibition of 

cAMP-dependent protein kinase A and cathepsin B.

Moreover, the feasibility of miniaturization of the continuous-flow system to chip-level 

regarding sensitivity, band-broadening, stability and inhibitor screening is studied. 

Downscaling should result in a decrease of assay reagent consumption. Furthermore, 

the implementation of high-temperature liquid chromatography (HTLC) in the 

continuous-flow system is shown. HTLC, which is performed at temperatures of up to 

208°C, decreases the necessity of organic solvents for elution, because of the decreased 

polarity of water at high temperatures. A lower percentage of organic solvents should 

increase the mobile-phase compatibility of HPLC with enzyme screening assays, as the 

biological activity of enzymes mostly decreases at higher concentrations of organic 

solvents.
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