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3. A STRUCTURE-BASED MACHINE-LEARNING APPROACH TO DESIGN LIGANDS FOR
NEW EMERGING AND DIFFICULT TARGETS

Dr. Jordi Mestres FRSC, CEO, Chemotargets SL, Barcelona.
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A new structure—based machine—learning approach to drug design will be introduced. The approach is based on
the concept of chemoisosterism of protein environments developed in our group [1]. In the same way that two
chemical fragments are considered bioisosteric if they can bind to the same protein environment, two protein
environments will be considered chemoisosteric if they can interact with the same chemical fragment. The
increasing amount of crystal structures available for protein—ligand complexes allows for the application for
machine learning techniques to identify chemoisosteric relationships among protein environments is. It is shown
that one can recover the right location and orientation of chemical fragments constituting the native ligand in a
nuclear receptor structure by using only chemoisosteric environments present in enzyme structures. Examples will
be provided of the potential applicability of the approach on both emerging new targets, including old targets with
new mechanisms of action (e.g., allosteric modulation), and difficult targets, such as protein—protein interactions.
[1] X. Jalencas, J. Mestres. Chemoisosterism in the proteome. J. Chem. Inf. Model. 2013, 53, 279-292.



