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Viral evolution through the lens of geometry: new routes for antiviral therapy

Genetic changes occur rapidly in a viral population due to error-prone replication. This makes 
viruses ideal biological systems in which to study the laws of evolution. One of the important 
selective pressures on viral evolution is the need to guarantee swift formation of virus 
particles of the correct geometry, which relies on two types of codes: the genetic code that 
encodes viral proteins, and an assembly code that provides an instruction manual for the 
assembly of viral components [1-4]. As both codes are superimposed along the viral genomic 
sequence [5-7], structure and function are intertwined at the genetic level and simultaneously 
impose selective pressures on viral evolution.  

In this talk I will demonstrate how insights in the genetic and assembly code can be used to 
define new types of genotype-phenotype-fitness maps for the study of viral evolution [8]. 
Coupled with models of a viral infection [9], this approach can be used to assess the merits of 
different forms of anti-viral intervention targeted at the assembly code. I will also demonstrate 
that the assembly code is evolutionarily robust, and is shared by different strain variants, thus 
opening up the opportunity for broad-spectrum antiviral therapy.  
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