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Protein kinases represent one of the largest groups of drug
targets in humans. All kinase enzymes share a catalytic
domain that binds ATP. In recent years, many small mol-
ecule ATP-competitive kinase inhibitors have been devel-
oped. However, the evolutionary relatedness and
structural conservation of these targets often lead to
unforeseen cross reactivity.

The goal of this work was to develop ATP binding site
descriptors that reflect the pharmacological profile of a
predefined set of inhibitor molecules. For this purpose,
two different ways of representing the binding site were
compared: Sequence based fingerprints and descriptors
based on Molecular Interaction Fields (MIFs). To achieve
comparability of the different binding sites, the binding
pockets needed to be superimposed. Again, two different
methods were compared: Structure based techniques and
pharmacophore based techniques.

A dataset of 38 kinase inhibitors with experimental data
against 90 human kinases was used to assess the perform-
ance of the developed descriptors [1]. Performance was
measured by several neighbourhood behaviour criteria
[2] which are based on a comparison of the pairwise dis-
tances of the binding site descriptors to the pairwise dis-
tances of the inhibitor's pharmacological profiles.

Overall, classification based on the sequence of the bind-
ing pocket performed best. However, sequence-based
methods cannot detect unrelated kinases with similar
pharmacological profile. This in turn is the strength of the
MIF-based descriptors since these descriptors characterize

the geometry of hot spots on the protein and are inde-
pendent of sequence information. In addition to classifi-
cation tasks, MIF-based descriptors can be used to derive
structure-based pharmacophores that highlight the differ-
ent selectivity profiles of the binding pockets.
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