Groupe Modelisation &

Chemo/Kemo/Chimiolnformatigue
UMR 8576 — Université de Lille 1

Dragos Horvath (CR1 CNRS),
Fanny Bonachéra (IE CNRS)




Sujets de recherche & Spécificités...

e Sujets de Recherche:

— Développement d’outils pour:
e Calcul de descripteurs moléeculaires pharmacophoriqu es

Superposition moléculaire
Apprentissage (QSAR)
Criblage virtuel par similariteé/QSAR

Echantillonnage conformationnel & Docking flexible

Paramétrage de champs de force moleculaires..
— Elucidation des structures au sein du groupe RMN
— Recherche d’actifs par criblage In Silico
o Spécificité:
— Fuzzy Logics
— Calcul massivement parallele sur clusters et grille



Topological Fuzzy Pharmacophore Triplets
(2D-FPT)
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D.(m) = total occupancy of basis triplet | in moleculen.



Proteolytic equilibrium dependence of 2D-FPT
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FPT-based Molecular Overlay Tools

e Detects common pharmacophore triplets in two
molecules and uses them to define equivalence
lists of atoms to be overlaid atop each other...
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Sampling Engine Overview

S Meta-algorithm defines parameter setup C———
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* Population size

e Island number

e Migration frequency

e Mutation frequency

 Maximal Age of chromosomes

» Selection/Size controls (MAXMAXVARS, P, Pocc)

 Termination Criteria

3-fold repeat
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Force Field Fitting Procedure...

Distance-dependent dielectric constant
Weighing factor of the desolvation penalty
Weighing factor of the hydrophobic contacts

Weighing factor of repulsive van der Waals
Icients of the following type:
H), 'cp' (aromatic C), 'oc' (carbonyl O)

of experimental geometry




Status Quo — after eight iterations in force
fleld parameter space...

« Compounds for which experimental confor-
mations are being sampled and ranked among
the energetically most stable:

e Compounds for which correctly folded
conformers were sampled, but misfolded
conformers of lower energy were also found!

 Molecules for which the correctly folded conformers
were never sampled
e the WW domain of PIN-1 (34 residues)
* the 1LE1 ‘Tryptophane Zipper' mini-protein (13 residues)
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Projets & Collaborations...

« ANR Docking@GRID (LIFL — Prof. T EA — Dr.
Roy): conception d'un portal Web p docking
flexible sur grilles d’ordinateurs

« ACCAMBA (Dr. Bisson, Lab
— apprentissage a partir des s HTS.

 Décrypthon (LIFL — Prof. Talbi, INSERM - Dr.
Sergeant, U. Nan Dr. Branlant) — utilisation des
algorithmes de D pour modéliser l'interaction
ARN-protéine

« PICS FQce-Japon-Roumanie: procédures de
superpg oléculaires
o Meéethodol@gie QSAR (Prof. Varnek, ULP Strasbourg)

o iImiotheque Nationale
ontrats avec I'industrie pharmaceutique...

itz Grenoble et. al.)




