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Background: Typhoid fever is a serious systemic infection with a poorly understood 

pathogenesis. Using a recently developed controlled human infection model of enteric fever, 

we have identified a novel, previously unreported early cytokine signal 12 hours after 

challenge, potentially reflecting mucosal host-pathogen interactions.  

  

Methods: Gene expression was measured using RNA extracted from the peripheral blood of 

19 adults immediately before and 12 hours after challenge with S. Typhi in sodium 

bicarbonate solution. The R package limma was used to generate a linear model 

incorporating dose and gender as potential confounding factors. Gene set enrichment 

analysis (GSEA) against blood transcriptional modules (BTMs) was then used to interpret 

transcriptional profiles in a biological context.  

  

Results: Overall, 1,073 genes were significantly upregulated and 521 downregulated 

(BH<0.05, FC>1.25). GSEA identified gene modules associated with neutrophils, toll-like 

receptor signalling, monocytes and dendritic cells as overrepresented after challenge. Those 

associated with the adaptive immune response were significantly underrepresented. These 

observations were consistent between participants, and occurred irrespective of subsequent 

diagnosis of overt clinical disease. Performing GSEA on genes ranked by differential 

expression between those who were diagnosed and those who stayed well following 

challenge highlighted several differences on the modular level.   

  

Conclusions: For the first time, evidence of an early innate response, which may influence 

the outcome of infection, has been observed in S. typhi challenge participants who did not 

go on to develop clinical typhoid fever. Analysis of the blood gene expression at this early 

time point after challenge indicated significant perturbation of the transcriptome, potentially 

discriminatory of subsequent clinical disease. Furthermore, BTMs representing neutrophils 

could play a previously under-appreciated role in host-pathogen interactions with S. Typhi.   

  


