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Summary
Efflux pumps (EPs) are membrane protein complexes conserved in all living organisms.

The importance of bacterial EPs has long been associated mainly to their ability to extrude
a wide range of antibiotics resulting in the emergence of multidrug resistance (MDR) in
many bacteria, including pathogens. Recently, several reports have outlined the great
versatility of MDR EPs in exporting a large variety of compounds other than antibiotics, thus
contributing to bacterial adaptation to a wide range of habitats. An interesting aspect
concerns the involvement of EPs in pathogen-host interaction. As responsible for the
emergence of MDR, bacterial EPs will be considered as possible targets for fighting
antibiotic resistant bloodstream infections, a leading cause of mortality in cancer patients.
In order to impair EP functioning, we plan to identify inhibitors targeting the regulatory
systems controlling EP expression rather than the EPs themselves, as the latter approach
proved unsuccessful in most cases because of the redundancy of different EPs. The
identification of such inhibitors would be the base for developing combination therapies to
prevent the occurrence of infections with antibiotic-resistant pathogens in cancer patients.
The project also deals with the role that EPs play in the infection process of Shigella, the
etiological agent of bacillary dysentery. In particular, by gain and loss of function, we plan to
study in more detail the contribution to bacterial survival of those EPs we previously
identified as modulated in a cell specific manner during infection of macrophages and
epithelial cells. Moreover, attempts will be made to establish whether EPs upregulated in
response to any cellular environment might be implicated in the release of compounds,
such as polyamines, functional to a successful Shigella infection.
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