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Data environment for chemoinformatics

Protein-Ligand interactions

Objective :

Maximize the therapeutic e�ect,
Limit all side e�ects,
Avoid any adverse e�ect.
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Data environment for chemoinformatics

"ChEMBL or ChEMBLdb is a manually curated chemical database of
bioactive molecules with drug-like properties" (Wikipedia)
(https://www.ebi.ac.uk/chembl/)

Consequence : a lot of experimental measurements available

Example: ABL on 12 Apr 2018
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Data environment for chemoinformatics
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Data environment for chemoinformatics
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Pharmacophore graph

An abstracted representation of a molecule

Pharmacophore Graph includes the following features

Hydrogen Bond Acceptor, Hydrogen Bond Donor, aromatic Ring, Hydrophobic area, Positively
ionizable group, Negatively ionizable groupa

an adjustable part of the input.

aOpenBabel, N. M. O'Boyle, M. Banck, C. A. James, C. Morley, T. Vandermeersch,

G. R. Hutchison, J. Cheminformatics 2011, 3, 33.
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The Pharmacophore graph (of a molecule)

A vertex: an occurrence of a feature

An edge: the distance between two features
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Pharmacophore graph

Norns
a GUI to express work�ows in chemoinformatics,

60 con�gurable boxes that include:

the reading/writing of molecules from/into �les,
molecular representations,
pharcophoric features mining,
pharmacophore manipulations,
and classi�ers

implementation of complex processes by connecting boxes,

result analysis through dynamic interactive web pages.

Available at :
https://chemoinfo.greyc.fr/2017_metivier/MiniNorns.tgz

The Pharmacophore Network: a Computational Method for Exploring Structure-Activity Relationships from a Large Chemical Dataset
Jean-Philippe Métivier, Bertrand Cuissart, Ronan Bureau, Alban Lepailleur
(J Med Chem. 2018 Apr 12. doi: 10.1021/acs.jmedchem.7b01890)
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Pharmacophore graph

Norns
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Data environment for chemoinformatics

Pharmacophore graph

Graph edit distance

Similarity between two graphs

Mining the graph edit path
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Graph edit distance

Graph edit distance

measures distances between two graphs g1 and g2 by the amount of distortion that is needed to
transform g1 into g2.

a

aGraph Edit Distance, K. Riesen, Structural Pattern Recognition with Graph Edit

Distance 2015, p29-45.
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Graph edit distance

Mining the graph edit path

each graph edit path corresponding to the edition's performance

group of graph edit paths leading to the same tendency of edition

−→ Is there any operation leading to the signi�cant performance?

−→ Is there any series of operations leading to the signi�cant performance?

Mining the graph edit path in chemoinformatics

−→ Is there any operation on a ligand leading to the better a�nity?

−→ Is there any series of operations on a ligand leading to the better a�nity?
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