Proposition de sujet de thèse 
Campagne 2017 d’attribution des contrats doctoraux attribués à EDCSV
Directeur de thèse (Supervisor), HDR rattaché à EDCSV: HART, Darren, CNRS DR2 IBS, HDR Assimilé via EMBL (note : EDCSV 05/09/13)
[bookmark: _GoBack]Unité de Recherche/Laboratory : IBS, Weissenhorn, Winfried
Equipe de recherche/Research team : HART, Darren (darren.hart@ibs.fr)
Titre du projet de thèse: Ingénierie par évolution dirigée d'inhibiteurs du complexe de l'ARN-polymérase
Titre du projet de thèse: Protein engineering by directed evolution of inhibitors of the influenza RNA polymerase
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Context. Many host/pathogen functions are performed by multi-protein complexes. Artificially controlling these activities requires small molecules that target binding or catalytic sites. X-ray structures reveal these sites, but also the protein:protein interaction interfaces that, if blocked by competing molecules, may inhibit complex assembly and function. However, design of small molecule inhibitors of protein interactions is notoriously difficult. We will therefore use influenza polymerase structures to identify interacting linear peptide regions (20-30 aa) involved in domain-domain interactions. We will use filamentous phage display to screen large random libraries (≤108 variants), constructed by genetic randomisation of these 20-30 aa linear peptides. Affinity selections on immobilised enzyme domains (here PA) will identify higher affinity mimics of the original sequences that will be tested for inhibition of complex assembly both in vitro and in cellular mini-replicon assays.
Objectives. We will build on our previous results on individual polymerase domains. A protein engineering approach using random library methods, or directed evolution, combined with robotic screening, will be used to develop cell-permeable peptides that disrupt the complex in cell culture. Effects of this disruption on polymerase activity will be analysed. 
Methods. We will use random mutagenesis and phage display technology. Proteins and complexes will be expressed recombinantly, purified and characterised using biophysical methods. Structural analyses will use NMR and X-ray crystallography. Cell-based assays will be done in collaboration with a partner.
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