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Elucidation of cytochrome P450-dependent prenylcyclase genes involved in the
biosynthesis of isoprenoid-decorated complex flavonoids.
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Glyceollins, phytoalexins of soybean (Glycine max), ﬁossess pterocarpan
skeleton with cyclic ether decoration originating from a prenyl moiety. In this study, we identified
two P450 cDNAs involved in the formation of cyclic ether rings from soybean. Expression analysis
revealed that transcripts of the both P450s, in addition to other genes involved in the glyceollin
pathway, transiently accumulated in soybean upon elicitation prior to the maximum accumulation of
glyceollins. Furthermore, isoflav-3-ene synthase cDNAs were cloned from soybean, Lotus japonicus,
and Pisum sativum. Incubation of the crude extract of soybean cells with isoflav-3-ene yielded
coumestrol, suggesting that isoflav-3-ene is a precursor of coumestrol biosynthesis.

P450



Glyceollin
(Glycine max)

C5
Glyceollin
3 glyceollin I, 11, 111 1 Glyceollin
(-)-glycinol

Cyclases
[P450s]

EIEF

REN

I2'H

CHS, PKR IFR HO__~_0 7
CHI O (OH

I4R A
IFs PTS 0,

HID HO. o PéaH hoo 4 o G2DT 2-Dimethylallylglycinol ° °
O l OH / \ O OH
q L

4-Coume(1:royI-CoA . . K
Malonyl-CoA - - 2 =
o BEInF
Daidzein OH o OH F40 o Q o
(-)-Glycinol
I ope G4DT BET
DMAPP "o E S|
WOH
g P > . o o O
1' ¥ 4K(Dg|yceo|||n£|£ = ﬁf. 4-Dimethylallylgchinco)r| Glyceollinl
glyceollin
2
P450 (P450)
glyceollin glyceollin
glyceollin
glyceollin dimetylallylcoumestrol
coumestrol

Phaseollin Rotenone Arahypin Glabridin Puerarone
(A~ R) (Derris sp.) (7w htA) ) (7 %)

X2. RARMEMORIKTLZILIE ISR/ AR
TV VEOMBIC L VAL 7 7 VERRESE T VBRI E R TR LT,



3 mM 0.3% yeast extract
40
glycinol, glyceollin I, 11, 111
2-dimethylallylglycinol 4-dimethylallylglycinol glycinol
dimethylallyltransferase (G4DT, G2DT)

P450

CoP, <http://webs2.kazusa.or.jp/kagiana/cop0911/>; Phytozome,
< https://phytozome.jgi.doe.gov/pz/portal.htmi#!info?alias=Org_Gmax>
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