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Background: Typhoid caused by Salmonella enterica subsp. enterica serovar 

Typhi (S. Typhi) is a global health problem. S. Typhi exhibits minimal genetic 

variation, which makes discrimination of isolates in epidemiological studies 

challenging. Public health laboratories have utilised methods such as pulsed-field 

gel electrophoresis, which provide limited discrimination and phylogenetic 

information. S. Typhi classification has been based on genotyping of 88 single 

nucleotide polymorphisms (SNPs) allowing subdivision of the population into 85 

haplotypes. Subsequently, whole genome sequencing (WGS) has been used to 

identify more SNPs within the S. Typhi genome providing greater resolution to 

the scheme.  

Methods: We utilized data from WGS of 1,831 S. Typhi isolates sourced from 

over 60 countries to generate a robust genotyping scheme that provides high-

resolution phylogenetic information. We explored the utility of the genotyping 

framework to predict the geographical source of 99 travel-associated S. Typhi in 

the United Kingdom.   

Results: We identified a set of 68 SNPs that can be used genotype S. Typhi into 

the four primary clusters, 16 clades and 49 subclades. For each of these groups, 

we identified one SNP to be used for genotyping. For the travel-associated 

isolates, prediction of geographical origin based on the closest strain of known 

location in the global framework would have yielded the correct region of origin in 
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all cases, and the correct country of origin in 71% of cases (95% confidence 

interval of 66%-76%).  

Conclusion: Our extended genotyping scheme gives greater discriminatory 

power and improved phylogenetic information than the existing scheme. Analysis 

of novel S. Typhi isolates to the global population framework is predictive of 

geographic origin at the regional level and has potential to predict origins to the 

country of origin level. This approach forms a robust framework for tracking 

typhoid in the field and will enable enhanced surveillance of this important 

disease.  

  


