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Identification of Ornithine-lactam Converted from Arginine in Streptomyces
incarnatus NRRL8089

Koji Fukuda, Takashi Tamura and Kenji inagaki
(Course of Agrochemical Bioscience)

Sinefungin is a nucleoside antibiotic, in which a molecule of L-ornithine is linked to the 5’ end of ade-
nosine through a C-C bond. The antibiotic was isolated from the culture broth of Streptomyces incarna-
tus. For the purpose of detecting intermediate of sinefungin biosynthesis, resting cell suspensions were
incubated with supplemental L-arginine, and L-ornithine. 50mM Arginine was converted to a com-
pound X that has low polarity. 50mM ornithine was not converted and remained in reaction solution.
Compound X was purified using HPLC, and analyzed using 'H-NMR and FAB-MS. These analyses
showed that a compound X is “ornithine-lactam” (Mw=114), which has a structure of circularized
ornithine. These results indicated that S. incarnatus has an enzyme that converts arginine to ornithine-
lactam. Such an enzyme has never been reported, and suggested that it may be relevant to sinefungin

biosynthesis.
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Fig. 1 Structure of sinefungin.
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Fig. 2 Scanning electron microscopy of Streptomyces incarna-
tus.
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Fig. 3 Time dependent change of precursor in resting cell system.

Resting cell suspensions were incubated with 10mM, 50mM L-Arginine, and 10mM, 50mM L-Ornithine, and analyzed using TLC
(EtOH : 28% NH40H=15 : 2). A) Time dependent change of L-ornithine, B) Time dependent change of L- arginine.
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Fig. 4 Purification of a compound X using HPLC.
A) First purification using HPLC flowed 1 m¢/min,
B) Second purification using HPLC flowed 0.5m¢/min,
C) Purification sample of a compound X.
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Fig. 5 'H-NMR for compound X.
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Fig. 6 FAB-MS for compound X.
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Fig. 8 Hypothetical pathway of sinefungin biosynthesis.
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