
Abstract

Pathogen transmission from wildlife to humans (“spill-
over”) causes a variety of emerging and re-emerging 
viral infections, from Mpox to Nipah to Ebola. Conven-
tional responses to mitigate the burden of spillover are  
implemented after viruses begin spreading in new host 
species. This reactive approach guarantees a sustained 
health burden from re-emerging viruses and preserves 
opportunities for new viruses to establish transmission 
among humans. Incorporating spillover prevention into 
the global health toolbox is conceptually enticing, but 
practically elusive. 

I will present progress towards overcoming two barriers 
to prevention: identifying high risk viruses prior to their 
emergence and predicting whether efforts to curtail 
virus transmission within wildlife hosts will succeed or 
backfire. I will show how incorporating genomics and 
machine learning into comparative studies of hundreds 
of viruses can challenge dogmas about viral origins and 
allow us to prioritize high-risk viruses for laboratory 
experiments and surveillance. Taking lessons from the 
field, I will present long term ecological and genomic 
studies in South America which revealed the pitfalls of 
culling bats to prevent the spillover of rabies virus. 

This finding opened doors towards using potentially 
revolutionary self-disseminating vaccines to prevent 
spillover by suppressing virus transmission within wild 
bat populations. Stopping viral spillover remains an 
outstanding challenge, but the modern influx of data, 
laboratory and computational tools bring us closer to 
success than I ever imagined.   
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