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Abstract 

Analysis of IncHI1 plasmids in Salmonella enterica serovar 
Typhi  

Minh-Duy Phan 

Plasmids play an important role in bacterial adaptation and evolution. Plasmids of 

incompatibility group HI1 (IncHI1) are the major vectors for the global dissemination 

of multiple antibiotic resistance genes among Salmonella enterica serovar Typhi (S. 

Typhi). S. Typhi is a human adapted serovar which cause the major human infection: 

typhoid fever. The majority of cases are in developing countries where sanitation and 

safe drinking water are inadequate and the true burden of disease is unknown.   

This project investigated the genetic factors encoded on plasmid as well as host 

chromosome that are responsible for the stable maintenance of IncHI1 plasmid in S. 

Typhi. Transposon Directed Insertion-site Sequencing (TraDIS), a novel method that 

enables the simultaneous assay of every gene in the genome using Illumina next 

generation sequencing technology, was used to identify a gene set involved in plasmid 

stability in the bacterial host. The method successfully identified the known stability 

factor sfh among other hypothetical CDSs. 

The evolution and population dynamics of IncHI1 plasmids were also studied by 

adapting Multi-Locus Sequence Typing for IncHI1 plasmids (PMLST). The method 

defined eight different plasmid sequence-types (PST), clustering into 2 groups.  Group 1 

was found to consist of plasmids isolated before 1993, whilst group 2 consisted of 

plasmids isolated after 1993. To obtain greater typing resolution on a larger strain 

collection, the Illumina GoldenGate SNP-typing platform was used to type both 

chromosomal and plasmid SNPs for 473 S. Typhi strains collected from 45 countries 

between 1916 and 2007. There is an absolute association of PST6, the predominant 

plasmid since 1993, with a widespread chromosomal background, H58. This suggests a 

competitive advantage of the ST6-plasmid/H58-haplotype combination. 

In conclusion, this project demonstrates the important impact that resistance plasmids 

can have on the biology of a major human pathogen.   
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