
 

 
 

 
Title of the PhD project: Does phage T5 form specific viral factories within its host E. coli ? 
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Project summary: Bacteriophages are fascinating and remarkably efficient nanomachines. These viruses of 
bacteria specifically recognise their host with their tail, that then perforates the bacterial cell wall and inject 
the viral DNA, which is densely packed in the viral capsid, in their prey’s cytoplasm. In the lytic cycle, the phage 
DNA then takes over the host cell metabolism and machinery to produce new virions, which are released at 
the end of the cycle by lysis of the bacterium. We know from biochemical and genetic studies that the phage 
capsid and the tail are assembled independently, but how is the cell reorganised to ensure its new viral factory 
role? The time is ripe, with tremendous instrument and software improvements, to investigate what happens 
directly into the infected cell. The project aims at imaging the cytoplasm of infected cells, at different time 
points of the lytic cycle, by cryo-electron tomography of cryo-FIB/SEM milled lamellas. This will allow the 
student to unravel the spatial and temporal reorganisation of the host turned into a viral factory. We will use 
bacteriophage T5 and its host E. coli for this study, as we have in hands a number of mutants, blocked at 
different stages of the lytic cycle and a great expertise in its structural study. 
 

Student role: The student will perform all experiments of the project, from  phage T5 amplification E. coli infection 
optimisation, classical plastic embedding cellular EM and finally sample freezing (conventional plunge freezing and high-
pressure freezing) of T5-infected bacteria, cryo FIB/SEM lamella preparation and screening on the Glacios to find the 
best experimental condition, image analysis of tomography series acquired using a Titan Krios and data interpretation. 
 

Skills/Qualifications: Phage microbiology and/or electron microscopy sample preparation techniques and 
imaging methods. Enthusiasm and dedication. 
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