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Diversity of enzymes in isoflavonoid pathway
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7R ) A R (C6-C3) HIKDCoA T AT NI~ 12 =/LCoAHKDC2 B AES « BB L= H
Nay XD AESRRE LD (Ayabe et al. 2010), 7 TR/ A RICIXEFEROEIED © OBGEE
ELTEI bOBRHMBNTND, £72E< O~ ARMEMTIE, =V ¥ —|25E L TR 221
VITIRIA T 74 N T UHF L DAEGHGRMENAT 5, v ARTIET T r 004
VT GINBIDEREEFFOA Y T TR ) A ROZ L BSIREED DS OB EEE 72455 & R
Ted—0, FARXRETIE—HOA VT ITR AR (£ T7THR) DRRLGIE & AL TESR

[ E 21T D PR ORI D B AR 1%
REBET LTI AMELERD D
EBHIBILTUV D (Dewick 1993),
AVTIRIARZITZIRI AR
DOBERT U — VEEDN 2N 55 3L ~HRAT
L7k gz R (1), ~ AF
DAV TITRIA RIAEYE D=
Ra=h—va VICEERKE AR
T2 enn, EEFMTITZNET
~ AR EMEHC L TITOh &, 2
Z20FIZ E OIS LY, i T
TRIA R REENR2T 74 T
LR DFRE DL DAEGKIESR
BT DNEIXFE S 4172 (Ayabe et al.
2010), FFIZETVHEMH I ¥ 2 7
(Lotus japonicus) TiX, A Y 7 7 /3
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HWFHED (FH)a%)
BT 3EHEY BFHEHEY
Eridaceae (77 A%, 52)—| [ Leguminosae (7XH, 844) l

Amaranthaceae (3) Moraceae (18)
Eriocaulaceae (1) Apocynaceae (1) Myricaceae (2)
Liliaceae (4) Asteraceae (21) Myristicaceae (13)
Poaceae (1) Bombacaceae (1) Nyctaginaceae (19)
Stemonaceae (3) Caryophyllaceae (1) Ochnaceae (17)
Zingiberaceae (2) Celastraceae (1) Papaveraceae (2)
Chenopodiaceae (19) Polygalaceae (3)
Clusiaceae (3) Polygonaceae (1)
Cucurbitaceae (1) Rosaceae (5)
Euphorbiaceae (3) Rutaceae (7)
Malvaceae (2) Scrophulariaceae (6)
Menispermaceae (1) Solanaceae (1)
Vitaceae (1)
=gt BTED
Bryaceae (4) Araucariaceae, Cupressaceae, Podocarpaceae
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77 A b7 L3 (vestitol) DAEA B RBIE FIZOWTC, BE L-EGEFEIEIET X TITED
HAFEI 2R AT 23 72 & 407~ (Shimada et al. 2007), Z VS EARGEIE T D% < 1X, BEEFERET I/
WAL G RICH S 7 —= IR0, H LN L OX AT EOREN D> TV AEEITa &
W AEANZ D < PCR & BAEHINLR CORRRMITIC L W RE SN TS (HAR 2009, FA7-
IR - 7 XV BEYE M A L &, BRIEM LRI L CHMRZ R >/ n— 2B
B2 THERERBAA 7 V) —= V5] ZEEHAVTU % (Akashi et al. 2003 and 2005a), = DFiE
I ZFEYICDNA % KAGECRERE/R & O BRI R CRELS Y, HWMOBEIEEZ >/ u—r 24
B0 7 > ' A TEAG L, FIKEE T A2 FET 2 SO CHHOBIE T2 Bf5 T 2 BICFRCA 2T
H5,

AFaTIE, I~ ARMEM TOA Y 7 TR ) A4 REARKRZRY EFERBROS b Z BT
DL EBIT, v ARDA Y T TR A FOEMNIED 2 28R78 7 L = VISR FER I OV THEIT L
7=\,

2. HFETFYARBEYMOA VISR A4 FEGREE

AV T TR A ROKINDIIHFFED~ ABHEMIAFAET D28, ~ AR TH a7hiidy, ##
THER), W AAEY) CAFEDHERR S ATV 5 (Dewick 1993, Mackova et al. 2006, Reynaud et al. 2005)
(K1), ~ ABLS CTIIRFE DR D 2 L 137 <, BIEMICHA LT D, L LET
DT ¥ ART ¥ A RUrisFENI~ AFRHIRNTA V7 TR ) A REERETLZLRnmbh, &
FUE TIZ20fELL_ EOREY) TIEED R STV D,

AV TITRIA ROFRIEL A YT TR A FERBERARSWC X 57 U — VR 2D B R
12X UBNC LD 7T 37 XD O Bid 0, ZORIGIE AFTIZCYPIICH 7 7 7 X
U—®D > k7 1 5P450 (P450) 3 5 (-5 - W4 2006, Ayabe and Akashi 2006) (XI2), + ¥ 7 Z 7K
NEBIEFES INAARF N RAT T —BRROPKBERIC L ARG T2 KX A Y 7 T3
X oL B (Akashiet al. 20052), 72¥A Y 7 TR A NIZRONTAEMIAHFET HDOTH
A2 R BIX, SRERNCBENT RN EFET D4 Y 7 TR ) A ROEG S & fT L,
T D FHEHEAL & Fr 72 “IRRER DO RRANLAIZ O W T OH LA 1535 BRI TT ¥ 2 JBHEY DOIFS
cDNAD [Al7E 2 3 A 72,

AV T TR BHR L SERT DT Y ABY v —~ T A U A(ris germanica) D¥EEAEIR %
758 L (Akashi et al. 2005b), cDNAT A 77 U —ZAERk L7c, BERBILRZ W HERERBIA 7 Y

4-Coumaroyl-CoA + 3 x Malonyl-CoA §E7)‘$—HE%
CHS, CHE u T ARHEY) % |
IFS HID
OH O [P450] o 0O OH
(25)-25/8 /> 2-EFRFAVYTINI/ Y /771*/
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—= VTN A VT TR A RAERIEEZRT
VNI a— o EEE L LN v—n
a— K925 % 37 B (Iris-IFS)IFP450 T - 7273,
BEEN D~ AFLDIFS (CYPOICH 7 7 7 I U —) &%
T RN BB ICAFE L, BT 2 /g
FCHDIE VXIS YRR Lovieno7iz (K3) , H
THHE & EAIEN A EHO AR TAI 15000 75 4
AIEHEESILTCVND, T Y ARBDIFSZ 57 = =
WNT TR ) A ReT TR A RRPASOD 5y 1Rkt
ZAERC L, SPASOD AR A HEET D &, T A
& &~ AR OIFSIF3EHELL LRI TIZHo LT
W2 Z EDHERI STz, BELLS T Y AL~ AR

Iris-IFS
(CYP8IEL) T2'H
(CYPB4AL) F5H

(CYP73A1) CA4H
(CYP98AL) C3H

(CYP75B1) F3'H

(CYP75A1) F3'B'H
(CYP93B4) FNSII

— (CYP93CI)
[ (CYP93C2)

TAFIIFS

(cYP5161)
3 Zx=nATvmanR) A R TITR)ARE

B RKR P40 D5y 1- Rk, RFikNE ClastalW

DIFSIE, BT L 0 H5ERIP4500 & Bl AL % & WIS AL CER L7z,
BT CRICA Y 7 TR A4 RAEAGBMEZ RS X
Il EHERI S LD,

ST IFS # U\ ERd 52 LWERAIEOGIE E 2 IThILTW b DA 5 08?  < AR TFS
ICEDUGTIE, 2-E Raxo A Y 7 I8 b EQICRIERMO 3-8 Raxo 7 I8 ) Uik
KT 5, ZORINE, FEE T T3 O IMOKFENICODIZEIEHPNTT VAR EL, £
DHT V—=NVIHOERL & 2/DE RaF i U1ERB I 5 L& 2 HAL TS (Hashim et al. 1990),
RBIAERA D 3-v Fax 7 T3 0 BALOKFEDGI EEPIIZZIZFE CALEIZE R oL
PEANSIVTAERT D) OFFED, FFEORISHEEDIHLD—D & 72> T\ 5, Iris-IFS Z 58l
L7 BRI 7 n Yy — 22 HNWTCT v A %9795 &, NADPH F/EFTT7 T3 )

(naringenin) 725 2-B R ¥ A V7T L HITDED 3-8 Rad v 773 VB IW
TIREER L (K4), 3-8 Rafxv 7 I3 COARIE, ~ ARHFS &R UHE CLOR
ITONTNDZ EEREL TS, ¥ ARDIFS TIIRER U—TT U 7 & ENLRERAY S B
ALY, BOSC 78T 80%

S BEEAEE SN TS “° 20@ %
...;.';i..o»
(Sawada et al. 2002, Sawada and L O o 2 L O N
Ayabe 2005), L2L 2B D (2-EFDFSAYTF3/Y) Genistein
OH o e
7R/ BRFEAT Tris-IFS TIEL o2 ©/ ©/0H (Y758
e
T FAIN T T G @ AN LG
Iris-IFS Tl 7 DR EL DR NOH ©  Iris-IFS T
aringenin (o bR e 3, & /o
SICBb - TS & AR, (B (P450) (3-EFDFLT5/8/)
LSHEREANREIZL VIS O o
_ _ HO. 0. 11%
M LTz, O | Apigenin
TARXDA Y T TR ANTIE L ou o (F5HR)
ROTBL, WEIZOTRND T 4 IrisTFS HEHIMZ RS 7 0 — L& 2T i A,
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HH SN TS, TFS ZHWIUIANRA V7 TR 2 ER UV THAPETE 5 2 LW
END, ERRCED L D RRBNRRENTVER, ZRETOLE ZAMBBZNHTOA Y 7 TR
VHEPERITIMT L A < 720, Tris-IFS (3~ A BHIFS & b3 % & invitro THI 20 5@ EME 2 7R~
L7z, BWA Y7 TR A REEREZRT Inis-IFS X, MO AXRY) v 72 v=7 )7
FHTHD EEZ BN, BUEMBAMEY TDA Y 7 TR AAEFELRZ TN D,

Ty —~ T A ) AEBRBNERIL, REIEMSNIA Y T TR EERET D, TOERRKIC
TR LEEE, O-A FIVEERBEASR, FiBBERE OGN ESND, TYABWHOA Y 7 TR
A RRHRDOEER T~ AR O H O LI A ICHE(L L TE 2 & HEHI S, IFS BN 7 TR ) A
RREERE Y X OB OESR L X R R D 2 =— 7 pEZ Ffo CW D AR & 5, BIfEY

Y=< T AN ARERD EST i 2D TEY, Z 5 OEFIIFROF|HCHRERBLA 7 1
—= U EIZEY, AR BIETOREZITO TETH D,

3. F4ADT774 b7 LF I UEGRICEADL S T LIV Rinis R
Glyceollin 1X, 77 B WX BIIZ CS A Y TV BAIBNMHINL, BRIk —TF VAR L= &
ARXDERERT 74 FT X2 Thd (K5), Glyceollin IX7 L =/LEDFINIE & E DD
BB D, 3 FEEED B R (glyceollin 1, IT, I ASFET D, T DAEBRR DR EA T
D2 AL TIZREIE SNTD, BB D X A R DO 9 BERIZ DWW IR L -UL
ORI > T2, BRI 7T 1 v 3 (glycinol)D 2 fif L 4 (T V= VA4 5 BEE I
1980 FARUTTEMED R S 41, glyceollin ZE BRI O CHE—EFIRKIZRET 2 LRE ST

D0, FRIIAHTH -T2,

Ho. 8 o
()
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5
"
o OH

Daidzein

¢H HO. o :
Ho, _X_ o - O »“OH :
3 o) OH AN | Glyceollin Il
a | H
2> Q G2DT i
(0] 2- Dlmethylallylglycmol .
OH
(-)-Glycinol ® / \
[(-)-3,9,6a-trihydroxypterocarpan] Dim ethyl aIIyI—
-------------------------------------------------- transferase (DT)

Cyclases
Glyceollin Il
Glucose —> )\/\OPP \ [P4508]

MEP pathway

Soybean phytoalexin
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EHOILTTaOINR~DT V= VRGNS b2 7 = 10— /L& AGR D homogentisate
phytyltransferase (HPT) & SO AEL LT 5 Z &, HPT 7 2/ fRlidd % & L I24 A A EST 7
—HR—AERFEL, 50%LL EOR—%E/RT 3 S>OBEMES] (PT1,PT2,PT3) Z&k L7z, =
D HH PT2 1T A RFEIREINEY LT-HIRD EST 74 77 V) —CHi< BH L TH Y, BRI
F o W T BERERRATIC L U glyceollin T DA G ERIZBE 4 % (-)-glycinol 4-dimethylallyltransferase

(G4DT) TH 5D Z & 3bnr-oT=(Akashi et al. 2009), D% A XD ) AEFIHH SIS
T2 M T = R—=RAEFERBE L, H7-I123 DOFRE a7 (PT4,PTS, PTO)E RANZ LT-, £
NENEBERE TR B S & CTHEEMNT 21T 9 &, PT6 1 X glyceollin I, IIT DAEAFAZBEH % (-)-glycinol
2-dimethylallyltransferase (G2DT) Toh b Z &b o7, £7- PT4, PTS ITENENA Y 7 TR
JARDIAATO—VKEOA Y T TR BT VL=V DT 78T H—ICTDHZ ERbhotz,
<~ ARD I F T (Sophora flavescens)>HI1X T T8 ) D 8 (LT L = VAT HEERIEIG
F-(SfNSDT-1, SINSDT-2) 3[Rl E X 41Tl 5 (Sasaki et al. 2008), A#i ETid PT2, PT3, PT4, PTS,
PT6 (X SINSDT & 3hlD 7 L— RIZB L TW5b, A XA TITELORETA V7 IR ) A Rakk
BIZT 57 Vo VEEEBIERENE L, SRR E RO ) I RoT b BEESND, T/ BT
—DIEIEZ R D & X7 BAEEIZHIR AR T2, SRS ECHI O MO FRE A X0 B 53T
L7zuy,

‘ 7738 ) A RAEERL
4 3 EASRK

S5 A N F ) A SIN8DT-1geNgDT-2
AtVTE2-2 .
APVEEET - pry PT4 (7 A 27
L Fu—/L)
/ PT5 (V75 RY)
: PT6 (G2DT)
GmVTE2-2 / AT
— O PI2 BI85k )t kAR
0.2 (G4DT)

6 HEMOT V= VISR O 4y R, SR ClastalW & VIR G TR L 72,
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