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Description of the project (aims, experimental techniques, recommended background):
10 to 15 lines:

Paramyxoviruses constitute dangerous human pathogens that express their own machinery for
transcription and replication, with their RNA genomes packaged into helical nucleocapsids,
comprising a multitude of nucleoproteins (N). N interacts with the phosphoprotein (P) via distinct
mechanisms during the viral replication cycle and these interactions represent important targets for
drug development. Crucially, both N and P exhibit extensive intrinsic conformational disorder in their
functional state, with unfolded regions from 100 to 500 amino acids in length. Intrinsically disordered
proteins play crucial roles in biology, but their interaction mechanisms remain very poorly understood.
Elaborating atomic resolution descriptions of highly disordered large-scale assemblies such as N:P
complexes is extremely challenging, requiring the association of complementary solution state
methods, one of the key aims of this project. In particular it has recently been shown that N and P
proteins associate in infected cells to create highly dynamic membraneless organelles, liquid phases
that constitute efficient viral replication factories and provide protection against the host immune
system. The candidate will use NMR and fluorescence spectroscopy, combined with complementary
biophysical approaches and simulation, to describe the function of these liquid droplets at atomic
resolution, thereby providing new insight into the role of extensive conformational dynamics of N and
P in the viral replication cycle. 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 fluorescence spectroscopies, in combination with electron
microscopy and small angle scattering, to discover the molecular mechanisms underlying the
formation of liquid-like membraneless organelles in cells infected by paramyxoviruses.
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