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Project summary:

The group of negative-sense single-stranded RNA viruses (NSV) encompasses a large number of “human
killers” such as rabies, Ebola, Lassa fever or influenza viruses. These enveloped viruses harbour a single-
stranded RNA genome of negative polarity, encapsidated by the nucleoprotein (N/NP) to form the nucleocapsid.
The Borna disease virus (BoDV) constitutes a peculiar case. BoDV is a zoonotic agent and can either persist
"asymptomatically" (as seen for example in organ donors) or cause fatal encephalitis. Being part of the
Mononegavirales order like measles or Ebola, BoDV replicates in the nucleus of the infected cells like influenza.
BoDV N was the first nucleoprotein structure solved, but unlike other Mononegavirales whose 3D structures
were solved in complex with RNA (as nucleocapsid-like particles), this structure corresponds to a tetramer free
of RNA. Nothing is known regarding the interaction between nucleic acids and BoDV N which was long expected
to be unable to bind RNA in vitro.

From our recent work on BoDV phosphoprotein, we have identified conditions to destabilize the tetrameric
BoDV N association and promote its interaction with synthetic RNA molecules in vitro. We now need to decipher
the precise parameters to reconstitute BoDV nucleocapsid-like particle prior to structural characterization by
cryo-electron microscopy. The objectives of the M2 student will be to handle the production/purification of
recombinant BoDV N constructs and biophysics experiments (fluorescence anisotropy, biolayer
interferometry, ..) as well as electron microscopy (negative staining) to establish the precise conditions to
obtain homogeneous nucleocapsid-like particles for structural purposes. This proposal is part of a bigger
project that aims, by adding both viral polymerase and phosphoprotein, to characterize the whole replication
machinery of BoDV.

The candidate should have a strong background in biochemistry with good knowledge in all structural biology
technics (i.e. X-ray crystallography, NMR and EM).
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