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Study on bioactive compounds from microorganisms and

their mode of actions
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Two kinds of bioactive substances were screened from microbial
metabolites and structural elucidation of the active compounds, studies on the
activity and identification of their binding proteins were performed.

First object is the inhibitor of MEP pathway that is a second biosynthetic pathway
of C5 isoprene units of isoprenoids discovered in the end of the 20th century. Two steps
screening system were made, and an active compound was isolated form Bacillus sp. KNO7. It
was identified as cyclo(L-Tyr-L-Pro) named maculosin. A biotinylated maculosin remaining the
hydroxyl group of Tyr, essential for the activity, was synthesized. An avidin-biotin
complex method using the lysates of seven Escherichia coli strains, each
overexpressing one enzyme of the MEP pathway, was applied and it was unveiled
that IspG, the sixth enzyme on the MEP pathway, was bound to maculosin. Quartz
crystal microbalance (QCM) data confirmed the binding activity between maculosin
and IspG. Inhibition of IspG was demonstrated microscopically: maculosin suppressed the
unusual filamentous form of IspG-overexpressing E. coli cells. Maculosin is the first IspG
inhibitor.

Second object is anti-Saprolegnia antibiotic, there was no effective drug for
saprolegniasis and strong demand for new drug in aquaculture industry.
Saprolmycins A—E, five new antibiotics were isolated from Streptomyces sp. strain
TKO08046. The structures of these compounds were elucidated as a new group of
angucycline compounds. Saprolmycin A and E exhibited potent activities against
Saprolegnia parasitica with MIC values of 3.9 and 7.8 ng/ml, respectively, but
weak or no activity against fungi, gram-positive or -negative bacteria, and
microalgae or zooplankton. Saprolmycins are fluorescent substances and thus the
binding proteins were easily detected on SDS-PAGE of the lysate of S. parasitic
treated with saprolmycin E. Two binding proteins were obtained and identified as
nucleoside diphosphate kinases by mascot database search using peptide mass

fingerprint data.



