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Thema der Dissertation: 
 

Biotechnological Access to Rare Non-proteinogenic  
Amino Acids via Metabolic Engineering 

 
This dissertation establishes a microbial platform for the sustainable production of non-
proteinogenic amino acids as valuable building blocks for pharmaceuticals and novel 
biomolecules. The work focuses on cyclic guanidinium-containing amino acids, including 
enduracididine, capreomycidine, and their hydroxy derivatives, which are key components of 
clinically relevant antibiotics. Using metabolically engineered bacterial hosts, biosynthetic gene 
clusters were functionally expressed and optimized to achieve efficient production. Strategies 
such as increased gene copy number and improved precursor supply significantly enhanced 
product yields. The results demonstrate the feasibility of fermentative production as a scalable 
and environmentally friendly alternative to chemical synthesis. This platform provides a basis 
for the development of next-generation bioactive compounds and protein-based therapeutics. 
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