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Biosynthesis and their mechanism of cyclic diarylheptanoids acting as signal
compounds for actinorhizal symbiosis

Kawai, Shingo
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The actinorhizal tree specifically biosynthesizes cyclic diarylheptonoids
(CDHs) and utilizes them as symbiotic signaling agents with actinomycete Frankia to acquire a
nitrogen source from Frankia. In this study, transcriptome analysis of enzyme genes involved in the
biosynthesis of Alnus sioboldiana CDH was performed. As for the condensation enzyme, one polyketide
synthase candidate gene was identified, but the expressed enzyme failed to catalyze the two-step
condensation. Then, an intermediate of diketide CoA analogue was synthesized and used as a
substrate, but the reaction did not proceed. On the other hand, for p-coumarate double bond
reductase, two candidate genes were identified and heterologous proteins were expressed, but this
enzyme could not reduce the substrate side chain.



Alnus sieboldiana

, Cyclic
diarylheptanoid, CDH

CDH Chiba , J. Wood 1
Chem. Technol., 33, 44, 2013

CDH a: ¢ )
d b:+
ci+ +
CDH d-+ ¥
CDH
CDH
CDH
CoA
2 CoA CoA
3-1,3-2 4
CDH
o 0 o
" 0H 1 /O/\)%H 2 WSCOA
How 7N HO / HO
p- NADP NADP . o (OmA) CA D CoA (DpC-CoA)

on \i 3-1
P CoA

C 4 0 0 0 0
HO' - A—L SCoA
HO -—= 3-2

OH
O HO OH HO
p-

o

CoA
(o) (DpCD-CoA) °
a.
PKS-
PKS- AsPKS -1
Hiseq PKS-
-p- CoA(DpCD-CoA)
N- SNAC DpDC-SNAC
b. p-
Kawai J. Wood Sci., 56, 148, 2010

CHS

NADPH o-



P450
/
a.
PKS 3
PKS
PKS AsSPKS -1 AsSPKS -1 DpC-
CoA -CoA HPLC
DpC-CoA -CoA
_p_ 6
DpCDC-CoA DPDC-SNAC
22% DPDC-SNAC ~ DpC-CoA ASPKS -1
PKS
PKS Hiseq 100
PKS
b. p-
Hiseq P
NADPH
p- CoA
CoA
c. _
P450
P450
P450

1. Takashi Yamanaka, Hiroaki Okabe, Shingo Kawai, Growth and nodulation in Alnus
sieboldiana in response to Frankia inoculation and nitrogen treatments, Tree (2016)

30, 539-544, DOl 10.1007/500468-015-1246-8
1.
1 69 2019 3
2.
V) 69 2019 3
3.
p- 69 2019 3

4. Shingo Kawai, Akiho Sakurada, Daichi Hayashi, Takahiro Kaneko, Yuko Yoneda, Takashi
Yamanaka, Cyclic diarylheptanoids act as signal compounds involved in symbiosis of
nitrogen-fixing actinomycetes Frankia and Alnus sieboldiana, Mariano Marcos State
University-Shizuoka University MOU Signing & Seminar-Workshop, 2018 11 , Mariano
Marcos State University, Batac, Philippins

68 2018 3

1l 67 2017 3



7.

67 2017 3
8. Shingo Kawai, Akiho Sakurada, Takahiro Kaneko, Yuko Yoneda, Takashi Yamanaka,
Cyclic Diarylheptanoids act as signal compounds involved in nitrogen-fixing
actinomycetes Frankia and Alnus sieboldiana, The 3rd International Workshop 2016 -
Recent microbiological Research for food, energy and health-, 2016 11 , Kasesart
University, Bangkok, Thailand

1. 7 7.3
7.3.1 pp. 348-355 2016
http://www.agr.shizuoka.ac. jp/f/mokubake/index.html

@

YONEDA Yuko

8 90638595



