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Abstract: Many single-stranded RNA viruses, including major viral pathogens, present RNA-
encoded virus assembly instructions (VAIs) within their genetic message that can be isolated from 
the genetic code and repurposed for the design of virus-like particles. These VAIs rely on multiple 
dispersed RNA secondary structure elements with a consensus recognition motif for the capsid 
(core) protein, called packaging signals (PSs), which collectively promote capsid assembly. In this 
talk, I will provide evidence for the evolutionary conservation of the PS-encoded assembly 
instructions among different viruses in a viral family and discuss the implications of this discovery 
for viral evolution. I will then demonstrate how the VAIs can be exploited for therapy. In particular, 
defective interfering particles occur spontaneously in viral evolution as mutant strains lacking 
essential parts of the viral genome. Their ability to replicate in the presence of wild-type virus at the 
expense of virally produced resources can be mimicked by therapeutic interfering particles (TIPs). 
I will introduce a novel approach to the design of such TIPs based on synthetic nucleic acid 
sequences containing the VAIs but otherwise lacking genetic information. Using multiscale models 
of a viral infection, I will demonstrate the potential of these particles in both the prophylaxis and 
treatment of RNA viral infections. 
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