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Abstract

Metabolic capability in host-restricted serovars of Salmonella

enterica

Gemma C. Langridge
The Gram negative bacterial species Salmonella enterica is comprised of over 2,500
serovars including S. enterica serovar Typhi (Typhi), the cause of typhoid, a disease
solely affecting humans and S. enterica serovar Typhimurium (Typhimurium),
capable of causing disease in a wide range of hosts. Exclusive infection of a host is
seen in a number of Salmonella serovars and the accumulation of pseudogenes has
been cited as a contributing factor. Such serovars also display a reduced ability to
utilise multiple metabolic substrates. In this thesis, the influence of pseudogenes upon
the metabolic and pathogenic capability of host-restricted serovars was investigated in
comparison to non-adapted Typhimurium, using metabolic pathway analysis and
transposon mutagenesis.
Metabolic pathway databases were generated for both Typhi and Typhimurium, based
upon high quality genome sequence and annotation. This enabled pseudogenes to be
identified in Typhi metabolism and compared with other Salmonella serovars. While
few individual pseudogenes were shared between host-restricted Sal/monella, both
pathways and transporters were identified as commonly inactivated. A novel method,
Transposon Directed Insertion-site Sequencing (TraDIS) was developed to enable one
million transposon mutants to be simultaneously assayed using high-throughput
[Mlumina sequencing. A Typhimurium mutant library was created and analysed in
conjunction with a similar one in Typhi, to generate candidate essential gene lists for

cellular survival. Only 75% of Typhi essential genes were shared with Typhimurium,



suggesting that while core metabolism is shared, there are differences in peripheral
pathways that reflect different survival strategies. Additionally, the mutant libraries
were screened in human macrophages to investigate the genes required for cell
infection, revealing that Typhimurium utilises pathways inactivated by pseudogenes
in Typhi.

In conclusion, metabolic phenotypes of host-restricted Salmonella serovars can be
associated with pseudogenes and there is evidence to suggest that the activity of a
host-generalist such as Typhimurium cannot necessarily be used to predict that of a

host-restricted serovar like Typhi.
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ACT Artemis Comparison Tool

EC Enzyme Commission

IS Insertion Sequence

KEGG Kyoto Encyclopaedia of Genes and Genomes
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Mbp Mega base pairs
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MLST Multi Locus Sequence Typing
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SCV Salmonella-containing vacuole

SPI Salmonella Pathogenicity Island

ST Sequence Type

TraDIS Transposon directed insertion-site sequencing
VPT Variable pseudogene in Typhi

N.B. Salmonella nomenclature is complex when describing serovars within subspecies.
For simplicity, the Salmonella serovars mentioned in this dissertation are referred to by
their serovar names alone; the preceding Salmonella enterica subspecies enterica is

implied.
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