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Thema der Dissertation:

Taxonomic characterization of a novel marine Streptomyces and its application in
nybomycin production enhancement through systems metabolic engineering

Members of Streptomyces are prolific natural product producers, and nybomycin has emerged
as a promising candidate to restore fluoroquinolone activity against Staphylococcus aureus. We
identified the novel strain Streptomyces explomaris from the rhizosphere soil of Juniperus
excelsa on the Crimean Peninsula and found it to be a superior heterologous nybomycin
producer compared to other hosts. Transcriptomic analysis revealed downregulation of
precursor pathways and upregulation of regulatory genes. Guided stepwise metabolic
engineering alleviated these bottlenecks, and the engineered strain NYB-3B achieved a five-
fold increase in production (57 mg L™). It also efficiently utilized seaweed hydrolysates,
highlighting marine-derived feedstocks for sustainable antibiotic production.
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