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In this study, we established a production system for antitumor compounds

from actinomycetes and completed the preparatory steps for the establishment of an expression system

in other microorganisms. In addition, the bioactivity of human infectious bacterial metabolites has
been clarified and tools such as their biosynthetic enzymes have been acquired. In the intestinal
bacterial C-C bond cleavage enzymes, the steric structure of the enzymes has already been
determined, and these enzymes can be used to produce more effective bioactive compounds. In the
future, the knowledge of these genes, metabolites, and biosynthetic enzymes can be applied as a
basis for establishing methods of expression in the human body and developing methods of drug
delivery to the gut.



Clostridium (Dang PNAS2001, 98, 15155)
Bifidobacterium - (Hidaka Biosci. Biotechnol. Biochem.
2007,71,2921)

Bifidobacterium

altemicidin isoleucyl-tRNA synthetase SB-
203207, SB-203208
Nocardia
C-
C- C-C
Altemicidin SB-203207, SB-203208 sulfonamide 6-azatetrahydroindane

Streptomyces sp. NCIMB40513

altemicidin (1) SB-203207 (2) SB-203208 (3)

altemicidin  SB-203207 SB-203208

2 2



(YanY.eta. Nat. Prod.
Rep. (2020) epub)

(Yan Y. et al. Nature 559, 415-418 (2018))

isoleucyl tRNA
14kb 5kb
SB-203207

synthetase

A3M HPLC
ODS Hilic
NMR HR-MS atemicidin
5kb

MS NMR
SB-203208

(Hu, Z. & Awakawa,
T. et al. Nat. Commun. 10, Article number: 184 (2019))

isoleucyl tRNA synthetase ShzA
in vitro altemicidin isoleucyl
SB-203208 ShzA
isoleucyl-tRNA
isoleucyl-tRNA

tRNA

altemicidin SB-203207 tRNA
synthetase AMP tRNA
GNAT Sbzl ShzC
AMP ligase ( )
GNAT
10 9
HN JK/ % NJ\/‘V
H NH,
SbzC

(or SbzK) NH,

(o}
(or SbzK)

[ SbzL
4 + ATP

SB-203208

|sbzB
(2S, 3R)-p-methylphenylalanine + ATP

cupin dioxygenase SbzM  aldehyde
dehydrogenase ShzJ

in vitro ShzM  L-
SN
( ) ShzM
(unpublished data)
(0] o O
ﬁ)k SbzM é NH SbzM O\S, NH Q\ép i SHEs Q\S//Cii
HS OH 2 T T AL —— . 7N ‘
NH, 0z = #0 O o M TR LG o TN on
H,0

Nocardia



HO
OMe OH OH OMe OMe O

OH
sosgoosYse OO

Beijinchrome A (1) Beijinchrome B (2) Beijinchrome C (3) Beijinchrome D (4)

Nocardia
1, 2 DPPH ICso= 15.6
mM, 12.8 mM
37 Nocardia, 2 Mycobacterium
Nocardia
NB3RS OH O O
o o 07135 40,45 o9 NB3RS H
s 1 1 07155
HO S-CoA Q0
malonyl-CoA S-ACP OH

NB3RS NB3RS

07160, |-2 Carbons 07160, |-3 Carbons

others others

on 0 o OH OH
. oo
NB3RS
07115 NB3RS
0711 / NB3RS
07115

OMe OH OH OMe OMe o
‘ ‘ :OH i i OH

OH “i /K

Beijinchrome D Beijinchrome A Beijinchrome B Beijinchrome C
Beijinchrome
Sennoside rheinanthrone
C- puerarin
C- Bacteroides sp.

deprotonation initates a elimination

Substitution reaction

Cc-C



Bifidobacteria

Nocardia

Nocardia

1

Nocardia
C-C

( ) in vitro
atemicidin
Bifidobacterium HPLC
Nocardia
DNA



2 2 1 1

Hoshino Shotaro Awakawa Takayoshi Zhang Huiping Hayashi Fumiaki Abe Ikuro 67
Beijinchromes A-D, Novel Aromatic Compounds Isolated from Nocardia beijingensis NBRC 16342 2019
Chemical and Pharmaceutical Bulletin 775 777

DOI
https://doi.org/10.1248/cpb.c19-00364
Hu Zhijuan Awakawa Takayoshi Ma Zhongjun Abe lIkuro 10
Aminoacyl sulfonamide assembly in SB-203208 biosynthesis 2019
Nature Communications 184

DOl
https://doi.org/10.1038/s41467-018-08093-x

Ikuro Abe

Engineered Biosynthesis of Medicinal Natural Products

3rd International Conference on Natural Product Discovery and Development in the Genomic Era

2020

Ikuro Abe

Engineered Biosynthesis of Medicinal Natural Products

Fusion Conference, 2nd Synthetic Biology for Natural Products Conference

2019




139

2019

2019

2019

34

2019

http://www.f.u-tokyo.ac.jp/~tennen/head.htm




(Awakawa Takayoshi)

(80609834)

(12601)




