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Secondary Metabolite Biosynthetic Genes

Oshima, Yoshiteru

14,600,000

Chaetomium

40

Fungi living in plants or arthropods are attractive resources for our natural
product exploration using chemical epigenetic method. After the isolation of various fungi from medicinal
plants and arthropods, mainly insects and spiders, the chemical epigenetic method was applied to the
fungi and found Graphiopsis chlorocephala (Paeonia lactiflora) and Mycosphaerella sp. (Aloe arborescens)
were found to enhance the accumulation of their secondary metabolites, from which structurally diverse
novel benzophenones and short branched fatty acid dimers were isolated.

Structurally diverse chaetophenols were ﬁreviously isolated from Chaetomium fungi as novel natural
products by using chemical epigenetic method, and simple aromatic compound was biosynthesized by a NR-PKS
gene as a common intermediate of chaetophenols. Overexpression of the gene in Aspergillus oryzae and
artificial chemical transformation of the aromatic compound generated various novel pseudo-natural
products.




L2HFE
HDACREEHI
DNAX F LI BRI EH]

EYMEE TS ERFLEH, EMRER
HERMEEERDILZIE— ChactomiumE&

R R

WRIMGRAMS A TS5 —DEE

%

e Pl
BEY—F
X1 AT D HERE
@
Chaetomium

(Aspergillus

oryzae)

&)
1
@
D1/D2
Graphiopsis
chlorocephala
1-6
Mycosphaerella
7-10
7
6 C-C

DL, O,

L L

H Hi !

OH O CHO COM OH O COH
1: R=Cl

wNCOLH
3
2:R=H
OMe OMe

0 0 0o N

SO WRCE; D
CO,H " "COH

OH O OH O

4 5

®2 L4445 NEG. chlorocephalahM4tEd 20y T/ v




X3 7B THN&EMycospharellaB@EMNEET SR 7424 K
Chaetomium indicum
chaetophenol

PksSCH-2

chaetophenol

(Aspergillus oryzae)

12,13
40

B4 RRENR-PKSEGFORERERICL TERTEIRITAIF

@

Teigo Asai, Kento Tsukada, Satomi Ise,
Naoki Shirata, Makoto Hashimoto, Isao
Fujii, Katsya Gomi, Kosuke

Nakagawara, Eiichi N. Kodama and
Yoshiteru Oshima, Use of a Biosynthetic
Intermediate to Explore the Chemical
Diversity of  Peudo-natural  Fungal
Polyketides, Nature Chemistry, 7, 737-743
(2015).

DOI: 10.1038/NCHEM.2308

Teigo Asa, Shuntaro Morita, Tohru
Taniguchi, Kenji Monde and Yoshiteru
Oshima, Epigenetic  stimulation  of
polyketide production in Chaetomium
cancroideum by an NAD(+)-dependent
HDAC inhibitor, Org. Biomol. Chem., 14,
646-51 (2015).

DOI: 10.1039/c50b01595b

) , Vol. 50, No. 2, pp.
112-116 ( , 2014).

Teigo Asai, Sae Otsuki, Hiroaki Sakurai,
Tomoji Ozeki, Kouwa Yamashita and
Yoshiteru Oshima, Benzophenones of an
Endophytic Fungus, Graphiopsis
chlorocephalum, from Paeonia lactiflora
Cultivated in the Presence of an NAD*
Dependent HDAC Inhibitor, Org. Lett., 15,
2058-2061 (2013).

DOI: 10.1021/01400781b

Teigo Asai, Sae Otsuki, Tohru Taniguchi,
Kenji Monde, Kouwa Y amashita, Hiroaki
Sakurai, Tomoji Ozeki and Yoshiteru
Oshima, Structures and  Absolute
Configurations of Short-branched Fatty
Acid Dimers from an Endophytic Fungus of
Aloe arborescens, Tetrahedron Lett., 54,
3402-3405 (2013).

DOI: 10.1016/j.tetlet.2013.04.063

Yu-Ming Chung, Chien-Kei Wei, Da-Wei
Chung, Mohamed EI-Shazly, Chi-Ting
Hsieh, Teigo Asa, Yoshiteru Oshima,
Tusty-Jiuan Hsieh, Tsong-Long Hwang,
Y ang-Chang Wu and Fang-Rong Chang, An
Epigenetic  Modifier  Enhances  the
Production of Anti-diabetic and
Anti-inflammatory Sesquiterpenoids from
Aspergillus sydowii, Biorg. Med. Chem., 21,
3866-3872 (2013).

DOI: 10.1016/j.bmc.2013.04.004

Teigo Asai, Takashi Yamamoto, Naoki
Shirata, Tohru Taniguchi, Kenji Monde,
Isao Fujii, Katsuya Gomi and Y oshiteru
Oshima, Structurally Diverse Chaetophenol
Productions Induced by Chemically
Mediated Epigenetic Manipulation of
Fungal Gene Expression, Org. Lett., 15,
3346-3349 (2013).

DOI: 10.1021/01401386w

Yu-Ming Chung, Mohamed El-Shazly,




DaWe Chuang, Tsong-Long Hwang,
Teigo Asal, Yoshiteru Oshima, Mohamed
L. Ashour, Yang-Chang Wu and
Fang-Rong Chang, Suberoylanilide
Hydroxamic Acid, a Histone Deacetylase
Inhibitor, Induces the Production of
Antiinflammatory Cyclodepsi peptides from
Beauveria feline, J. Nat. Prod., 76,
1260-1266 (2013).

DOI: 10.1021/np400143j

Teigo Asai, Tohru Taniguchi, Kenji Monde
and Yoshiteru Oshima, Structures of
Spiroindicumides A and B, Unprecedented
Carbon  Skeletal  Spirolactones from
Chaetomium indicum and Determination of
the Absolute Configuration by VCD
Exciton Approach, Org. Lett., 15,
4320-4323 (2013).

DOI: 10.1021/01401741z

2015 in ,2015 7 2-3
, 20
, 2014 11
5-6 ,
Chaetophenol

2014 11 5-6 ,

, , Chaetomium indicum

, 20
, 2014 11 5-6 ,

NR-PKS

, 56
2014 10 15-17
Chaetophenol
134 ,2014 3 28-30 ,
B , 134
, 2014 3 28-30 ,

, 134 , 2014 3
28-30 ,

2014 3 28-30 ,

http://www.pharm.tohoku.ac. jp/~shigen/I

ab/index.html

€Y
OSHIMA YOSHITERU

00111302



