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Description of the project (aims, experimental techniques, recommended background):
10 to 15 lines:
Intrinsically disordered proteins play crucial roles in biology although their interaction mechanisms
remain very poorly understood. Measles virus genome encapsidation is essential for viral replication,
and is controlled by the intrinsically disordered phosphoprotein (P) which interacts with the
nucleoprotein (N) prior to nucleocapsid assembly. Intriguingly, all paramyxoviruses harbour highly
disordered N-terminal domains (PNTD), that are hundreds of amino acids in length, and whose function
remains unknown. Using nuclear magnetic resonance (NMR) spectroscopy we recently described the
structure and dynamics of the 90 kDa N0PNTD complex, comprising 450 disordered amino acids. NMR
revealed the existence of an ultra-weak N-interaction motif, hidden within the highly disordered PNTD.
Mutation of this linear motif abolishes viral transcription/replication in cell-based mini-genome assays
comprising integral viral replication machinery. The essential mechanism appears to be conserved
across Paramyxoviridae, opening unique new perspectives for drug development against this family of
pathogens. The candidate will use NMR, combined with complementary biophysical approaches such
as fluorescence and small angle scattering, combined with simulation, to understand the molecular
basis of this inhibitory behavior, and in particular to identify inhibitory strategies that target the newly
discovered binding site. An interest in biophysics or biophysical chemistry is appropriate.
Justification that the internship’s subject fits with the general theme of GRAL (3 lines):
The project aims to use NMR and, in combination with fluorescence and small angle scattering, to
develop inhibitory strategies that can be used to target the newly discovered interaction site on the
disordered domain of the P protein that is essential for replication of Measles virus.
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