LC-MS/MS method to quantify antibiotic uptake in E. coli
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Multidrug-resistant Gram-negative bacteria constitute a major health care issue. Low
permeability of the outer membrane of Gram-negative bacteria can challenge
antibiotic uptake. In order to support the generation of effective, novel antibiotics, an
in-depth understanding of transport processes across the cell wall is needed [1]. With
a label-free uptake determination, compounds are not modified in terms of size or
charge, and natural uptake mechanisms are not influenced [2-3]. In this respect, a
mass spectrometry (MS)-based procedure was developed [4]. This allows not only a
direct compound quantification, but also a high sample throughput by measuring
several compounds.
Two E.coli strains and their omp1 expressing mutants were incubated with six βlactam antibiotics and one fluoroquinolone, according to [5]. For a reliable, precise
and direct antibiotic uptake determination, LC-MS/MS2 quantitation methods were
developed for every compound. The capability of bacteria to accumulate different
compounds was then calculated not only by the effective concentration within the cell
(intracellular concentration), but also by how much of the compound was taken up in
comparison with the initial available amount (uptake fraction). These results will
eventually useful to determine the effect of antibiotic uptake on specific metabolic
responses triggered within Gram-negative bacteria.
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