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The co-presence of a higher diversity of resistance and virulence genes 
may potentiate the emergence of virulent and multi-resistant bacteria in 
people’s metagenomes. These superbugs may then circulate in the 
community. 
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Our simulations show that the critical factor for the emergence of the positive correlation is the ratio 
between the contagion probability between individuals and the loss rate of resistance genes.

This finding maintains even when we change several simulations’ parameters, such as the total 
diversity of virulence genes and antibiotic resistance genes, the contagion probability between 
individuals, the loss rate of resistance genes, whether or not the population uses antibiotics, or the 
network type (regular, small-world, or random). 

Importantly, if the gene contagion probability is higher than the loss rate of resistance genes, the 
positive correlation emerges. 

A recent study found that human gut metagenomes with a higher 
diversity of resistance genes tend to have a higher diversity of virulence 
genes1.

We aim to understand the cause for this positive correlation through 
computational simulations. 

Since bacterial pathogens and resistance and virulence genes encoded 
by commensal bacteria circulate in the community, we simulated the 
contagion between people in a population organized in a social network.

Health implications:


