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Construction of fungal platform for plant terpenoid production by synthetic
biological approach
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There is an increasing need for microbial platforms to convert from renewable
resources such as biomass to valuable chemicals. To this end, we undertook the construction of an
alternative platform using filamentous fungi, particularly for the ﬁlant terﬁenoid production. As a part
of the study, we generated a fungal transformant carrying a biosynthetic pathway for botryococcene, which
is a triterpenoid produced by a green alga, Botryococcus braunii. Introduction of the codon-optimized
genes enabled us to detect the production of botryococcene in the fungal host. We also engineered
precursor supply for the improved terpenoid production.



20

Kato et
al. 2011 Chembiochem; Kato et al. 2009
Chembiochem

P450
P450
P450
P450
Aspergillus
oryzae Fijii et al. 2011
Biosci Biotechnol Biochem, Ito et al. 2010
Nat Chem
A. nidulans

carRA, carB
Arrach et al. 2001 PNAS

Siewers et al. 2006
AEM
Botryococcus braunii
ssl-1 ssl-3 Niehaus
et al. 2011 PNAS

PPO Z Z Z
_ _ _ OPP
FPP x2
SSL-1 l
PPO_
= = _ Pz Pz

Pre-squalene diphosphate

SSL-3 NADPH

_ _ - = =
AN
Botryococcene
HMG-CoA
HMGR N
N
HMGR

Donald et al. 1997 AEM
N
AN3817
FPP



DNA

InFusion

amyB

gpdA tefl

argB P ssl-k1 T P

alcA

ssl-3 T

pyroA P FPPS T PtAN3817T

GC/MS

ssl-1

ssl-3

<10 ug/L
Zhuang & Chappell
2015 Biotechnol Bioeng 1,000
N
HMGR FPP

JSM Mycotoxins
64 2014 197-206
DO1:10.2520/myco.64.197

2015 2015 3 29

Naoki Kato, Hideo Okumura, Shunji
Takahashi, Hiroyuki Osada, Characteri-
zation of a-ketoglutarate-dependent
dioxygenae FtmF catalyzing endoperoxide
bond formation in fumitremorgin pathway,
Natural product discovery & development in
the post genome era, 2015 1 11



o

&)

®

KATO, Naoki

90442946



