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Project summary: 
The M2 internship project is part of our research activity on the elucidation of structure and function of the 
poxvirus DNA replication machinery, principally by single particle cryo-electron microscopy (cryo-EM). The 
poxvirus family comprises members with a strong potential of spillover from the animal kingdom, such as 
cowpox and monkeypox. Furthermore poxviruses may be employed in the context of bioterrorism. The structure 
of the large DNA genome is only shared with asfarviruses and consists of a double-stranded DNA with 
circularized ends. There is no consensus model for poxvirus DNA replication. The DNA replication of vaccinia 
virus, a safe model system, involves the DNA polymerase holoenzyme complex, built from the polymerase E9 
and a structural protein A20, which forms together with the uracil-DNA glycosylase D4 the processivity factor. 
The global aim is to determine structures of the E9-A20-D4 DNA polymerase holoenzyme in complex with 
different DNA substrates and nucleotides, nucleotide analogues and inhibitors stabilizing different functional 
states of the polymerase complex. The knowledge of the 3-dimensional structure of these states will help drug 
design efforts.  
The holoenzyme is produced in the baculovirus-insect cell system. A 2-step protocol using 2 different affinity 
tags allows to obtain the pure complex. Using polyacrylamide gel electrophoresis and fluorescently labelled 
DNA oligomers, polymerase activity and nucleotide incorporation will be monitored in order to identify 
interesting states for structural studies by cryo-EM. An additional size-exlusion chromatography step may be 
used in order to isolate the complexes in different states before grid preparation for cryo-EM.  The project will 
build on the team’s experiences in the structure determination and biophysical characterization of several of 
the central partners and preliminary results on the cryo-EM of DNA-free and DNA-bound forms of the 
complexes. 
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