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G protein-coupled receptors (GPCRs) constitute a large family of membrane receptors with seven trans-
membrane helices. They sense molecules outside a cell and activate signal transduction pathways, thereby
eliciting cellular responses. GPCRs are highly attractive targets in drug design, since they are involved in
many diseases ranging from cardiovascular to behaviour-related maladies. Consequently, they are the targets
of about half of all present-day drugs [1].

The recently solved high-resolution structure of the β2-adrenergic receptor [2, 3] presents a unique oppor-
tunity to apply computational methods to the design of small molecule modulators of GPCRs. The program
DOCK [4] was used in all docking calculations. In a control calculation, the 1046 molecules of the MDL Drug
Data Report (MDDR) were docked to the β2-adrenergic structure. Of the 782 molecules for which poses
were found, 83 are active against β-adrenergic receptors. Among the top 100 compounds, 47 are assigned
β-adrenergic activity, which corresponds to a 4.5-fold enrichment.

In order to identify novel binders, the fragment- and lead-like subsets of the ZINC database [5] were
docked. After visual inspection, 26 compounds were tested in a competition assay. Six compounds were
active in the low µM range and below. This represents an extraordinarily high hit rate of 23%. Excitingly,
the most potent compound has a Ki of only 17 nM. Moreover, two compounds that do not feature the
common β-hydroxy-amine motif (usually found in β2-adrenergic receptor antagonists) were identified and
demonstrate the potential of docking for scaffold hopping.
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