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Abstract

In this project, a brand-new approach to control of antimicrobial resistant (AR) bacteria is
suggested. AR-bacteria prevail in the presence of therapeutic antibiotics. Surprisingly, next to
nothing is known about the changes they undergo, when they have to prioritize the expression of
the resistance mechanism over optimal growth. We hypothesize that they must undergo severe
changes in basic metabolism to be able to cope with therapeutic doses of antibiotics, and that this
constitutes a window of opportunity for development of future medicines against AR-bacteria.

The project will compare the growth performance of isogenic strain of Escherichia coli
MG1655 with and without chromosomally encoded sulphonamides (sull and sul2) and
trimethoprim (dfrAl) resistance genes, in the presence of therapeutic concentrations of antibiotics.
A transposon library of the bacterium will be constructed according to the sequence based
differential transposon technique (TRADIS), and the library will be screened for growth with and
without antibiotics to score mutants that can grow without sulphonamides and trimethoprim but
not in the presence of these drugs. The mutations will be mapped by sequencing, and mutants
where the transposon is not in the resistance genes will be selected. The hypothesize is that the
genes identified in this way are essential for expression of the resistant phenotype, and hence they
encode proteins which may be new targets that only are available when sulphonamide resistant-
bacteria are fully occupied with fighting the drug.

The hypothesis will be tested by construction site specific genetic knock out of the genes
in both MG1655 and WT (pathogenic) sulphonamide resistant E. coli and characterize these
mutants for expression of resistance genes, growth with and without antibiotics and for wild type
strains, infection ability in mice with and without concurrent sulphonamide treatment will be

investigated.
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