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Antibiotic treatment is one of the most important and irreplaceable medical measures 

to treat and reduce morbidity and mortality in clinical and veterinary medicine. The 

development of antibiotic resistance appears to be associated with evolutionary stress 

via natural selection. The most commonly used beta-lactam antibiotics belong to the 

penicillin and cephalosporin sub-groups. In recent years a new class of beta-lactamase 

enzymes, the so-called Extended-Spectrum Beta-Lactamases (ESBL), becomes a 

serious medical problem because they severely limit the therapeutic options in 

choosing an appropriate antibiotic. ESBLs spread easily because they are usually 

carried on plasmids that can conjugate promiscuously into different bacterial species.  

 

Interestingly the presence of plasmids encoding ESBLs is closely associated with 

resistance to fluoroquinolone antibiotics in clinical isolates of E.coli. This is 

surprising because these antibiotics have no cross-resistance. This raises the question 

of why there is such a strong correlation between resistance to two unrelated classes 

of antibiotic. 

 

In this project I tested the hypothesis that the correlation observed in clinical isolates 

between resistance to fluoroquinolones and the presence of plasmids expressing the 

ESBL phenotype has a mechanistic basis. In particular I asked whether the presence 

of mutations in E. coli that confer resistance to fluoroquinolones affected either the 

maintenance of, or the rate of uptake of, an ESBL-expressing plasmid.  

 

My results indicated that a mutation that deletes an efflux pump regulator gene, marR, 

strongly increases the frequency of uptake of the ESBL plasmid by conjugation. The 

marR gene is a global regulator of transcription and increased resistance to 

fluoroquinolones is only one of its phenotypes. The mechanism by which a deletion of 

marR increases conjugation frequency is unknown and will be the subject of future 

work. 
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