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Genome Organisation and Assembly of RNA Viruses:
Where Geometry Meets Function

Cryo-electron microscopy and X-ray crystallography have revealed ordered features
in the genome organisation of a number of ssRNA viruses. These include a dodeca-
hedral RNA cage in Pariacoto virus and a double-shell organisation in bacteriophage
MS2. We show here that these ordered features are due to symmetry constraints
on the overall organisation of these particles.

We moreover show that these mathematical results can be used to better under-
stand the mechanisms underlying the formation (assembly) of viruses. In particular,
we demonstrate that the geometric constraints on genome organisation result in a
strong reduction of the combinatorially possible pathways of assembly and hence
contribute to the remarkable assembly efficiency of these viruses. Since assembly
efficiency is important for viruses in order to outcompete their hosts immune sys-
tem, these results provide important insights into the strategies and mechanisms
underlying the viral infection process.
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