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The term “privileged scaffolds” was coined for the collective core structure of multiple molecules
exhibiting bioactivity on different targets [1]. Within proteins, conserved structural elements are
similarly common. A recently discovered level of conservatism, the ligand-sensing core, is a
similar spatial composition of secondary structure elements around the ligand binding site in
proteins with distinct folding patterns that can bind similar scaffolds [2]. Knowledge about
ligand-sensing cores facilitates rational identification of new lead structures [3] or prediction of
polypharmacology [2].
Compound databases like DrugBank [4] or ChEMBL [5] contain a wealth of data about
molecules and their bioactivity on diverse proteins. Hence, a python-based tool for knowledge
discovery aiming at new insights into the relationship of privileged scaffolds and ligand-sensing
cores was developed. Its main objective is the identification of scaffolds that bind to unrelated
proteins for revealing conserved structural elements. In a first step, a command line version of
Scaffold Hunter [6] assigns scaffolds to all imported molecules. Afterwards a sequence similarity
analysis of proteins whose ligands share a scaffold is performed. Only protein targets with
identity below 40 % are considered as unrelated. Finally, the results are visualized for an in depth
analysis.
We will present the overall workflow and the result of a chemogenomics analysis of the
DrugBank. Around 1500 scaffolds were identified that bind to different proteins. An analysis of
one of these scaffolds already ended up in a new ligand-sensing core that is shared between five
different proteins. Based on this information an enriched library of molecules that show a
similarity to known inhibitors of four of these proteins was selected. Testing this library for
inhibitory activity against the fifth protein led to IC50 values down to the nanomolar range and to
an initial hit rate of ~11 % within the molecule series that was selected based on known inhibitors
of one of the proteins. This clearly indicates a relationship and similar ligand binding of one pair
of these proteins sharing a similar ligand-sensing core and proves the usefulness of this approach.
Currently, we investigate the hits using orthogonal assays and crystallization experiments to solve
complex structures with the most promising hits.
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