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Protein sequence or overall structural similarities are often employed to categorize the similarity of 
receptors, but this approach might not be ideal from the chemist’s perspective. It can happen that 
chemically similar ligands interact with proteins without any obvious sequence similarity. Relating 
receptors by the similarity of their ligands can provide relationships that may be missed if we only 
study the sequence of the targets. In this study we grouped targets by finding frequent substructures 
in their ligands employing different graph mining approaches. Knowing these frequencies allowed us 
to  discover  substructures  that  are  useful  to  effectively separate  two families,  i.e.  when they are 
frequent  in  one  family  and  infrequent  in  the  others.  We  used  these  frequencies  to  build  a 
phylogenetic tree to visualize the distance at which the target families are related according to the 
similarities of their ligands. We analyzed activity classes that are similar from the ligand-side, despite 
having a small sequence similarity, and assume these similarities to be relevant in the context of drug 
side  effect  predictions.  On  the  other  hand,  our  study provides  tools  to  detect  which  fragments 
increase the specificity of a ligand, reducing promiscuity and off-target interactions. 


