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Lama Nanobodies. 

5 Keywords to describe the project: bacteriophage infection, structural biology, membrane 

protein, co-crystallisation, crystallography 

Description of the project (aims, experimental techniques, recommended background): 
 
Bacteriophages are fascinating nanomachines that infect very specifically bacterial hosts. 
Infection of E. coli by the siphophage T5 is initiated by the irreversible binding of the Receptor 
Binding Protein of the phage, pb5, to the outer membrane transporter FhuA, which triggers 
the opening of the capsid and the perforation of the host cell wall. We aim at understanding 
the conformational changes that occur within the FhuA-pb5 complex. We have recently 
obtained well diffracting crystals (2.6 Å resolution) of the FhuA-pb5 complex interacting with 
Lama nanobodies (the FhuA-pb5 complex alone fails to produce well-diffracting crystals). The 
project is to reproduce the crystals of the FhuA-pb5-Lama nanobody complexes and 
determine the structure of the complex. Experimental techniques: protein over-expression, 
purification and characterisation, including a membrane protein, detergent exchange, 
crystallisation, diffraction assessment at the synchrotron and structure determination by 
molecular replacement. Recommended background: biochemistry and crystallography but 
above all enthusiasm and motivation. 
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