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Abstract (400 words) 

 

The thousands of serotypes encompassed by Salmonella enterica subsp. enterica are known to 

be variable in virulence, a measure which encompasses both their ability to cause human 

disease (infectivity), and the severity of that illness given infection (virulence). However, the 

details and provenance of that variation are not yet well understood. Investigation of the 

distribution of virulence among serovars could help targeting surveillance and intervention in 

food production systems that would have the largest impact on public health. 

 

 Whole genome sequence data on isolates from the United States’ FoodNet surveillance system 

and National Outbreak Reporting System which are associated with foodborne S. enterica 

illnesses in the United States, as well as, more specifically, with beef-associated illnesses were 

analyzed. Unsupervised random forest classification based on the presence/absence of genes 

collated by Pathogen Detection as suspected of association with pathogenicity were used to 

develop clusters of virulence.  

 

These gene-based virulence clusters of serovars were compared with measures of infectivity 

and virulence, such as serotype-specific relative incidence, rate of invasive infection, 

hospitalization rate, and case fatality to determine whether they matched these 

epidemiological characteristics. The clusters were consistent with invasive infection but not 

with relative incidence, suggesting that they are predictive of pathogenicity rather than 

infectivity.  

 

The same random forest clustering methods were applied to isolates collected from US beef 

production surveillance carried out in the US by the USDA in processing facilities and by the FDA 

at retail. Although the prevalence of these serotypes was not consistent with those found in 

human clinical isolates, even when focusing specifically on the beef-attributable illness, the 

overall clustering methods performed similarly, suggesting that the pathogenicity 

characteristics are preserved within serotypes regardless of host origin.   

 

These findings suggest that there may be natural targets in surveillance programs to reduce the 

most severe illnesses from foodborne Salmonella.  

 

 

 


