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Thema der Dissertation: 

 

Exploring pantothenate energy-coupling factor (ECF) transporters as a novel antibiotic 

target 

 

Antimicrobial resistance (AMR) is a growing global health crisis, largely driven by the misuse of 

antibiotics. To combat multidrug-resistant pathogens, novel therapeutic strategies are urgently 

needed. One emerging approach is to target bacterial nutrient acquisition systems, particularly 

energy-coupling factor (ECF) transporters responsible for vitamin uptake. This study focuses 

on ECF-FolT2 and ECF-PanT, which mediate folate and pantothenate import, respectively. We 

identified a selective inhibitor, hit 1, that impairs bacterial growth by blocking these 

transporters without affecting human cells or unrelated ABC transporters. Biochemical assays, 

mutagenesis, as well as in vivo and in vitro assays confirmed its specificity and mechanism of 

action. Inhibition of pantothenate uptake was especially effective in Streptococcus 

pneumoniae, which depends on external sources for this vitamin. These findings highlight the 

vulnerability of bacterial vitamin dependency and suggest ECF transporters as promising drug 

targets. By disrupting nutrient import, this work introduces a novel antimicrobial concept. Such 

strategies may play a crucial role in overcoming antibiotic resistance. 
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