
  

Can we quantify the 
relationship between drug 
target using their ligands?

Jérôme Hert



  

Antifolates receptors have no significant 
sequence or structural similarity

Many ligands are folic acid derivatives



  



  

Similarity Ensemble Approach (SEA)

Keiser, M. J. et al.  Relating Protein Pharmacology  by their ligands. Nature 
Biotechnology 2007, 25, 197-206.



  

Comparison of Bayesian models



  



  MDDR database – SEA - ECFP_4 fingerprints

Graph algorithm



  

How similar are chemo- and bio- 
informatics networks?

Are the chemoinformatics networks 
robust?

Are the chemoinformatics networks 
relevant?



  

Chemogenomics databases:
• MDL Drug Data Report (MDDR)
• World of Molecular Bioactivity (WOMBAT)

Descriptors
• Daylight, Unity
• MDL Keys
• ECFP_4, FCFP_4
• CATS
• FEPOPS
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Bio- and Chemoinformatics 
networks are different
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Bio- and chemoinformatics 
networks are different
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Chemoinformatics networks are 
robust

Spearman Rank order
Correlation coefficient



  

Chemoinformatics networks are 
robust

% of common edges
in the threshold networks



  

Average AUC-ROC in a 10-fold 
validation experiment

SEASEA Bayesian Method



  

Chemoinformatics networks are 
“small-world”



  

Chemoinformatics networks are 
“broad-scale”



  

Chemoinformatics 
networks are 

relevant



  

Leads to testable predictions

Methadone

• Known Opioid

• Predicted (and 
experimentally confirmed) 
Muscarinic M3 inhibitor

Loperamide

• Known Opioid

• Predicted (and 
experimentally confirmed) 
Neurokinin NK inhibitor



  

Take away!

• Bioinformatics and chemoinformatics 
networks of drug targets are different.

• Chemoinformatics networks are robust – 
Sets of ligands contain information about 
pharmacology of the protein.

• SEA and Bayesian method lead to testable 
predictions.
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