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Abstract

The Origins and Evolution of Vibrio cholerae O1 El Tor

Cholera, like plague, is an ancient disease of great historical importance, the spread of
which was originally believed to be via bad air or ‘miasma’. In 1854, a London based
physician, John Snow, first provided epidemiological evidence for the connection
between contaminated drinking water and cholera and approximately 50 years later
Vibrio cholerae, the etiological agent of cholera was identified by Robert Koch.
Cholera is still common in many regions of the world despite having one of the
simplest known treatment regimes: oral rehydration. In fact, the increase in the
incidence of cholera since 2007 has highlighted the risk our globalized community

still faces.

Currently, scientists lack a detailed understanding of how V. cholerae transmits and
evolves, although water is recognized as a critical factor. This PhD project exploits
whole genome sequence data to investigate the evolution of V. cholerae, focusing on
serogroup O1. Phylogenetic trees based on whole genome sequencing data obtained
from over 1000 V. cholerae representative of seventh pandemic El Tor, classical and
non-01/0139 isolates collected from across the world where cholera occurs were
used to determine evolutionary patterns and relationships. In cases where detailed
phenotypic information or meta-data was available, phylogeny was used alongside
clinical, phenotypic and geographical information to track and understand the global

and regional spread of cholera.

The genotypic basis underpinning the basis of the Ogawa to Inaba serotype change
was investigated using V. cholerae sampled during a phase III vaccine trial

undertaken in Kolkata, India and these mechanisms were defined.

Based on my mining of the phylogeny and whole genome data on which it is based,
informative SNPs were selected for the basis of a simple and mobile SNP genotyping
scheme. Multiplex ligation-assisted probe amplification (MLPA) was selected as the
most suitable laboratory based molecular technique to detect the canonical SNPs and
two kits were designed for the use of scientific and public health communities in

developing countries.
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