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The bacterium Escherichia coli belongs to the normal, healthy intestinal flora of every 

human. Smear infections could transfer these useful bacteria into the urinary tract and cause 
urinary tract infections (UTI). UTI are normally treated with a special class of antibiotic drugs, 
the so called fluoroquinolones. Because of the extensive use of fluoroquinolones in hospitals 
more and more E. coli strains become resistant to this antibiotic. If a patient sickens of UTI 
caused by one of these resistant strains, the disease cannot be cured with fluoroquinolones any 
longer; one has to switch to other, maybe less effective, antibiotics. The problem of resistant E. 
coli strains has increased a lot over the last 20 years all over the industrial countries. Thus, a lot 
of researchers try to discover the mechanisms of evolving fluoroquinolone resistances and, with 
this knowledge, find new strategies for avoiding them. 

If an E. coli strain becomes resistant to fluoroquinolones, the cause is usually the 
accumulation of several mutations in parts of the bacterial DNA which code for different proteins. 
That is, the genetic information of a non-resistant bacterium changes a little by chance and 
thereby the encoded protein will also change its function. Thus, the bacterium could get an 
advantage in growth against other bacteria (which don’t have any changes in their DNA) under 
certain growth circumstances, e.g. growing under the influence of fluoroquinolones during the 
treatment of an UTI. Because of this growth advantage the fluoroquinolone resistant bacterium 
will soon take over in the bacterial population, so in the end most of the bacteria in the source of 
an infection will be resistant to the antibiotic. 
In previous research it was shown that these resistant bacteria often grow more slowly than non-
resistant ones. The reason is that the mutations not only bring advantages; because they change 
the function of certain proteins, they will also affect essentiell processes in the bacterial cell in a 
negative way (replication of the genetic information and other processes). A slow-growing 
bacterium in most cases would go extinct during an infection despite of the resistance advantage 
and thus probably would do no harm. However, some of the resistant, slow-growing bacteria 
obtain by chance additional mutations in other parts of their DNA that restore their growth rate. 
These bacteria would then be resistant and fast-growing and thus could be a great jeopardy in 
infections because they would take over the bacterial population and could not be treated with the 
normally used antibiotic. 

During this project I recorded the development of fluoroquinolone resistance in E. coli by 
selecting bacteria for high-level resistance against the common used antibiotic fluoroquinolone 
ciprofloxacin. I also evolved and identified so far unknown growth rate restoring mutations. As it 
seems now, these compensating mutations can restore the fitness of several different slow-
growing strains and are most likely located in parts of the DNA that encodes for a protein called 
RNA polymerase. This protein has an enzymatic function and is involved in the transcription 
from DNA into RNA. This process is essential for every cell to grow and divide itself and thus to 
survive.  

With understanding the process of resistance development it could be possible in the 
future to find new strategies for antibiotic treatment of diseases like UTI without causing more 
fluoroquinolone resistant bacterial strains.  
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