Estratégies Farmacologiques Avanc¢ades

CONTENTS
Introduction

Bioinformatics and drug discovery. Pharmaceutical research: current challenges.
Bioinformatics. Computer-assisted drug design.

Drug design in the pharmaceutical industry. Parameters to be optimizad in drug design.
What areas are implicated in drug design?. Integration of computational tools. Designing
cascade of assays. Patents.

What makes a compound a good drug?

Drug-likeness of compounds. Pharmacodynamics and pharmacokinetics. ADME
properties. Toxicity. ADMET predictors. Filtering of databases. Binding kinetics.

Dissecting the target: Introduction to chemical and protein structure

Chemical structure. Bonding and non bonding interactions. Main functional groups in
biomolecules

Protein Structure Protein structure and potential energies. Minimizations. Side Chain
Prediction. Loop prediction. Protein-ligand energy landscape.

Comparative Modeling. Homology Modeling. Threading methods. Ab Initio methods.

Structure-based drug design

Quantitative structure-activity relationships (QSAR). Molecular basis of the ligand-
receptor interaction. Biological and physico-chemical descriptors. Relationships between
chemical and biological data. The extrathermodynamic approach: Hansch’s method.
Derivation of descriptors for QSAR.

3D-QSAR. Ligand-receptor complementarity: concept of pharmacophore. Prediction of the
bioactive conformation: force fields. Molecular similarity. Molecular fields. 3D-QSAR:
COMFA and COMSIA. Comparative analysis not dependent on molecular aligment.

Strategies for searching new candidates. Chemoinformatics: virtual and real libraries.
Combinatorial chemistry: a tool for molecular diversity.



Docking. Receptor-based drug design. Prediction of binding sites. Flexibility of ligand and
receptor. Scoring functions. Screening of virtual libraries.

Refinement of the ligand-receptor interaction. Analysis of ligand-receptor interactions
and complex refinement. QSAR based onenergy decomposition in ligand-receptor
complexes. COMBINE analysis. Prediction of relative binding affinities.

Professors:

X. Barril

R. Pouplana
V. Guallar
F. Gago



