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Abstract
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Streptomyces species are valuable for industrial purposes, such as for the synthesis of drugs. This
study aimed to enhance the production of secondary metabolites by examining optimum metabolic
flux.

Since all secondary metabolites are ultimately derived from primary metabolic building blocks and
require an adequate source of energy and reducing equivalents derived from primary metabolism
such as ATP and NAD(P)H, successful production of the desired products requires the optimum
relationship of the timing and flux between primary and secondary cellular metabolism.

Therefore, in this study, among the primary metabolism of S. avermitilis large-scale chromosome-
deficient strain SUKA38, we created a TCA cycle, involved in energy production and amino acid
supply, enhanced strain in genetically engineered Streptomyces avermitilis. We investigated the
effects of overexpression of 2-oxoglutarate ferredoxin oxidoreductase in TCA cycle.

Secondary metabolite biosynthetic gene clusters (chloramphenicol, thiostreptone, cephamycin,
actinomycin) were introduced into the prepared TCA cycle-enhanced strain, and the production of
those secondary metabolites were quantified by HPLC analysis. As a result, the production of
chloramphenicol was significantly increased. On the other hand, the production of cephamycin was
drastically decreased.

The results of our study indicate that overexpression of 2-oxoglutarate ferredoxin oxidoreductase in
S.avermitillis SUKA38 is better suited for chloramphenicol production compared with its wild-type
strain, SUKA38. But, the reason of these results have not been understood. We would like to carry
out a more detailed analysis in the future.
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Comprehensive analysis of the production of useful substances by industrial microorganisms
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Streptomyces species are valuable for industrial purposes, such as for the synthesis of drugs. This study aimed to enhance the
production of secondary metabolites by examining optimum metabolic flux.

Since all secondary metabolites are ultimately derived from primary metabolic building blocks and require an adequate source of
energy and reducing equivalents derived from primary metabolism such as ATP and NAD(P)H, successful production of the desired
products requires the optimum relationship of the timing and flux between primary and secondary cellular metabolism.

Therefore, in this study, among the primary metabolism of S. avermitilis large—scale chromosome—deficient strain SUKA38, we
created a TCA cycle, involved in energy production and amino acid supply, enhanced strain in genetically engineered Streptomyces
avermitilis. We investigated the effects of overexpression of 2—oxoglutarate ferredoxin oxidoreductase in TCA cycle.

Secondary metabolite biosynthetic gene clusters (chloramphenicol, thiostreptone, cephamycin, actinomycin) were introduced into
the prepared TCA cycle—enhanced strain, and the production of those secondary metabolites were quantified by HPLC analysis. As a
result, the production of chloramphenicol was significantly increased. On the other hand, the production of cephamycin was drastically
decreased.

The results of our study indicate that overexpression of 2—oxoglutarate ferredoxin oxidoreductase in S.avermitillis SUKA38 is better
suited for chloramphenicol production compared with its wild—type strain, SUKA38. But, the reason of these results have not been
understood. We would like to carry out a more detailed analysis in the future.

3. ABFEREICET DHE

RRERL REREL RRF WL FINEERITER
(& - BEE) (FEL - BE) (CEERITHT - BHETR) (BERITER - BEER)
T EERE, thaf Metal chaperon, Nhpc, involved |J. General and Applied |2020

inthe metallocenter biosynthesis |Microbiology
ofnitrile hydratase.

TEERE 2R Modifications to central carbon [Journal of Bioscience  and |2020
metabolism in an engineered |Bioengineering
Streptomyces host to enhance
secondary metabolite production

TREEME 54 Oryzamutaic acid K and |Tetrahedron Letters 2020
oryzadiamine C, alkaloids from an
Oryza sativa mutant with yellow
endosperm




