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Summary

Multidrug-resistant (MDR) Gram-negative bacteria pose a significant global health challenge
as their infections are associated with high rates of morbidity and mortality, extended
hospital stays, and increased healthcare costs. This project aims to develop antimicrobials
compounds and strategies, against some of the most critically resistant, in many cases
MDR, Gram-negative bacterial pathogens such as Pseudomonas aeruginosa, Klebsiella
pneumoniae. As Gram-negative bacteria are highly protected from drugs by their outer
membrane, which creates a very efficient barrier to drug permeation, we propose different
approaches aimed at improving antibiotic activity by modulating OM structure. Additionally,
as biofilms are highly antibiotic tolerant, due to efficient protection of the bacteria by the
extracellular matrix and possibly low bacterial metabolism, the proposed strategies will be
also applied to microbial biofilms, which are recognized as a significant global challenge to
healthcare systems.

The project is focused on inhibitors of ArnT, which is a key enzyme that makes Gram-
negative bacteria resistant to colistin. Of note, colistin is the last resource drug for treatment
of MDR infections. The activity of already isolated compounds will be expanded to other P.
aeruginosa and K. pneumonaie clinical isolates and to biofilms of the same isolates.
Additionally, nano delivery vehicles will be addressed for the co-delivery of the adjuvant and
antibiotic. Due to the complex structure of the hit compounds, a simplification procedure is
undergoing to isolate more easily accessible colistin adjuvant. These compounds will be
tested in P. aeruginosa and K. pneumonaie clinical isolates and to biofilms.
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