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T

he Manetsch laboratory focuses on the development and implementation of LC/MS-based lead discovery and optimization
platforms. Herein, the development of kinetic Target-Guided Synthesis (TGS) and its implementation for the identification of
small molecules modulating protein-protein interactions will be presented. In kinetic Target-Guided Synthesis (TGS), the biological
target is actively engaged in the irreversible assembly of its own inhibitory bidentate ligand from a pool of smaller reactive fragments.
The screening method can be as simple as determining whether or not the inhibitory product has been formed in a given test mixture.
To date, kinetic TGS has exclusively been applied to enzymatic targets and these TGS applications have been successful because of
a unique combination of (a) the slow nature of the chemical reaction combining the two fragments into a single molecule and (b) the
use of reactive fragments showing moderate to high affinity towards binding pockets of the enzyme. Compared to kinetic TGS
screening of enzymes, however, the discovery of inhibitory compounds against “undruggable” targets is more challenging and thus
requires major modifications over the existing kinetic TGS approaches. The Manetsch laboratory demonstrated that the sulfo-click
reaction, an amidation reaction between thio acids and sulfonyl azides, is suitable for a kinetic TGS approach targeting the proteins
of the Bcl-2 family. Furthermore, the use of a triple quadrupole mass analyzer improved the data quality and increased the throughput
by approximately 200-fold rendering the platform industrial robustness.
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