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Functional Analysis of a Novel Jasmonate-inducible Cytochrome P450,
CYP93A1, in Soybean : the Involvement in Isoflavone Biosynthesis
and Induction by a Fungal Elicitor

Hiroyuki OHTA, Hideaki SUEOKA, Genki SUZUKI and Ken-ichiro TAKAMIYA
Faculty of Bioscience and Biotechnology, Tokyo Institute of Technology, Yokohama 226-8501

ABSTRACT

We have isolated two cDNAs encoding novel jasmonate-inducible proteins from soybean
suspension-cultured cells. One of the clone encodes a cytochrome P450 belonging to a new
family, CYP93 (CYP93A1). CYP93A1 mRNA was also specifically induced in soybean cells by
an elicitor which was drived from cell wall fraction of fungal pathogen, Phytopthora
megasperma f. sp glycinea. Furthermore, the mRNA was induced earlier than the accumulation
of phytoalexin glyceollin in soybean cotyledon. These facts indicated that the induction of
CYP93A1 mRNA is closely associated with the biosynthesis of glyceollin, a major phytoalexin
in soybean cells. Thus, we analyzed the activities of (2S)-flavanone 2-hydroxylase and
isoflavone synthase using CYP93A1 protein expressed in insect cells. However, no activity was
observed. Independently, Schopfer ef al also analyzed the function of the CYP93A1, and found
that the enzyme is dihydroxypterocarpan 6a-hydroxylase. We screened the genomic gene of
CYP93 family using 1.2 kb fragment of CYP93A1 cDNA, and obtained two different types of
clones corresponding to CYP93A2 and CYP93A3. Soy Protein Research, Japan 2, 1-4, 1999.
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Fig. 1. Time course of induction of CYP93A1 mRNA by
yeast elicitor.
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Fig. 2. Changes in the amount of CYP9341 mRNA and
glyceollin in the soybean cotyledons after elicitor
treatment.
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Fig. 3. The reaction catalyzed by CYP93A1.

AEABERE Vol 2(1999)



Z =

DEDIIC, HAIILOTHELLY PO —
L P450 D CYPI3 7 7 3 ) =75, REDA VT FEY
DEESHICEST L P00 DEIEF 77 I —ThHb
WMo TE FAMES S, CYPI3AL I,
M OREICE B LY 5 WFTd 5 IRER M EE
HRDZY L o —THFBIIRBESFEINL LD
Mol Gtk, ZOBETORBAREEELES
THILILE ST, REDWEIRED A H = X L O

OB RRAICL > T, L VBEECEIEOS
WM OGS T EBREOTEEER, 1V 7 IR #EEE
TLREDERD TR B EEZONE. b H—D
D CYPI3 7 7 ) —DEZTF TH A CYPI3A2 DHEHE
WZDOWTWEHEEAHTHED, RNV AVTITRIA
ROEGRICHELLBIETTHLEEZONDL., 55
FlERHENTING PAS0 BRI T O HEE R AEORIE %
FTo T T EDWETH A,

BE OKETFEICBUTS, WERHRTY 5 —I10X
% CYP93AI mRNA B L U7 ) &y v oFE 28T
BIATICOVWTIE, LS RENNE_EL L O

AR R D L EZONL, T2, ZOBEFOH

MELLELDTH S,

g b

KEREERE,»S Vv A VS RET L LCHBEL/2 b7 10— A PA50 & (5 CYPI3AIL
1ZoWTC, EOBRREHT L. £/, RBICAKEREREHREOT) 24—l LB EHITONWT,
BB OFEME BT L 72, CYPI3AI DEBIE, T2y — ko THEZBICHFESINS, F/7, T
Joy =12k B CYPISAI DFEBEAVTITIRIANETTI7AMNTLEFEL O—BTHBHT ) &
) YOEREOBIZEB VBRSO NZ. STREEZFNZ, B4 Y ® Schopfer 5D 7V — 7538
CYP93A1 DH#EFEIZDWTIREIE L, T O dihydroxypterocarpan 6a-hydroxylase TH 5 = & # B 5
MLz, A1, COBEZEFOHEBBLHOMITLIEICL T, KRZICBIT L HEEETME

DAL=, £V 75K EEERT O AT EE

X

1) Suzuki G, Ohta H, Kato T, Igarashi T, Sakai F,
Shibata D, Takano A, Masuda T, Shioi Y and
Takamiya K (1996) : Induction of a novel cyto-
chrome P450 (CYP93 family) by methyl jasmonate in
soybean suspension-cultured cells. FEBS Lett, 383,
83-86.

2) Horn ME, Sherrard JH and Widholm JM (1983):
Photoautotrophic growth of soybean cells in
suspension culture. Plant Physiol, 72, 426-429.

3) Chomczynski P and Sacchi N (1987) : Single-step
method of RNA isolation by acid guanidinium

thiocyanate-phenol-chloroform extraction. Anal

hhELEZLND.

79
Biochem, 162, 156-159.

4) Akashi T, Aoki T and Ayabe S (1998) : Induction of
a novel cytochrome P450 (CYP93 family) by methyl
jasmonate in soybean suspension-cultured cells.
FEBS Lett, 431, 287-290.

5) Schopfer CR, Kochs G, Lottspeich F and Ebel ]
(1998) : Molecular characterization and functional
expression of dihydroxypterocarpan 6a-hydroxylase,
an enzyme specific for pterocarpanoid phytoalexin
biosynthesis in soybean (Glycine max L.). FEBS

Lett, 432, 182-186.

KEZABEME Vol 2(1999)



