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Cremimycin is a 19-membered macrolactam glycoside antibiotic isolated from Streptomyces sp. MJ635-86F5, 

showing a broad spectrum against Gram-positive bacteria. And this antibiotic has a characteristic -amino fatty 

acid moiety as the starter unit. So far the biosynthetic gene clusters of vicenistatin and incednine, which are also 

-amino acid starter unit-containing macrolactam glycoside antibiotics have been elucidated, and their starter 

units are shown to be derived from L-glutamate in vivo and in vitro. The cremimycin starter unit biosynthesis is 

quite interesting as it is unlikely that it is derived from a proteinogenic amino acid. Therefore, in this thesis, the 

cremimycin biosynthetic pathway was elucidated through several experiments. 

 A series of feeding experiments showed that the cremimycin aglycon is derived from two propionates 

and eleven acetates, and a sugar moiety is derived from D-glucose. Next we attempted to explore the cremimycin 

biosynthetic gene cluster by a traditional method, and finally we explored ca. 95 kbp region on the cremimycin

producing-strain genomic DNA, harboring the genes encoding polyketide synthetases (PKS), sugar 

biosynthetases, and characteristic enzymes for -amino acid-containing macrolactam biosynthesis. Involvement 

of this gene cluster for cremimycin production was confirmed by a gene inactivation experiment. 

Since there is no gene encoding an enzyme involved in the amino-transfer, this cluster was compared to other 

gene clusters involved in the BE-14106 and ML-449, which also bear -amino fatty acid starter moieties, and 

explored a characteristic operon, encoding fatty acyl-CoA thioesterase (FcoT), truncated PKS, and 

FAD-dependent glycine oxidase. Therefore, CmiS1 (FcoT) and CmiS2 (glycine oxidase) were expressed 

heterologously in E. coli and their functions were analyzed in vitro. As a result, it was elucidated that CmiS1 

catalyzes Michael addition of glycine to 2-nonenoyl thioeseter followed by thioester hydrolysis, and CmiS2 

oxidizes carboxymethyl moiety of CmiS1 product, leading to 3-aminononanoate. 

In this study, the cremimycin biosynthetic mechanism was proposed. In addition, the explored amino-transfer 

system is unique and this discovery provides new insights into -amino acid biosynthesis. 

 


