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Thema der Dissertation: 
 

Heterologous expression and genetic engineering of natural product  
biosynthetic pathways             

 
 
Multidrug-resistant bacteria are emerging globally due to antibiotic overuse and bacterial 
resistance, representing an escalating threat to human health. Darobactins are a novel class of 
antibiotics effective against such critical Gram-negative pathogens. This work focuses on the 
generation of novel darobactin derivatives, some of which demonstrate improved bioactivity, 
such as, the lead candidate D22 showing promising efficacy in in vitro and in vivo models. In 
addition, structural constraints of the biosynthetic machinery were analyzed, and production 
bottlenecks in Escherichia coli were identified. To overcome these, alternative heterologous 
hosts—including Gram-positive and eukaryotic systems—were evaluated. Furthermore, efforts 
to identify the previously unknown peptidase involved in darobactin's maturation process are 
described, which could pave the way for enhancing its production efficiency. 
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