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Genetic Structure of Escherichia coli
Problem

Horizontal transfer - the the physical movement of DNA between cells via extrachromosomal elements (plasmids,
lysogenic bacteriophages, etc) - is a hallmark of bacterial genetics. Examination of bacterial genomic sequences
reveals that, for many groups, there is strong evidence for recent acquisition of a significant proportion (>12% for E.
coli) genomic sequence. At the practical level, horizontal transfer contributes to evolution of antibiotic resistance
and virulence among clinically significant bacterial species.

Factors contributing to the evolution of horizontal transfer are complex. On the one hand, horizontal transfer may be
a classically infectious process, favoring the reproductive success of the transferred sequences. On the other hand,
what one might call "plasmid susceptibility" - a genetic propensity to serve as a recipient - might be selected for in
some environments. This would predict that certain phylogenetic lines of a species would be more likely to harbor
extrachromosomal elements than others.

Subspecific phylogenetic groups - ECOR groups - have been identified for E. coli, and the distribution of phenotypic
traits, including virulence, among different ECOR groups, has been studied. Recently, assignment of E. coli isolates

to ECOR groups has been simplified by the use of multiplex PCR. The objective of this project is to compare distri-
bution of ECOR types between collections of E. coli with and without selection for recent horizontal acquisition.

Specific Aims

1. Collection of Escherichia coli with and without selection for horizontal acquisition (e.g., antibiotic resistance).
2. Classification of isolates by ECOR type.

3. Analysis of distribution of ECOR types according between selected and unselected collections.

Outcomes

Students will acquire experience with methods and strategies of bacterial populations genetics, and insight into the
evolution of horizontal transfer.

Prerequisites

Some familiarity with basic microbiology technique, including aseptic transfer and culture purification, would be
helpful, as is the ability to conduct measurements and calculations required for complex buffer preparation.
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