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BH oW F

2—-ERBFVA YIS/ »FERSZE—EEI—FTHRIRILTTFTE
BLUTORRA

[T 8]

AEBIEZ 2—EROFLAY IS5/ vOBRKEGEMETS2—E F0F
YAV ISNI TERSE—HE, ThEI—FTBFRERIXILEFF R
UZDOBAICEYT %,

[E= B

AVISRUBEVAVITRUDLFEEINBLEYN (1VIFHR/AF)
[X. TARHEMBEEORS T, A, BEEMERELTEHSATWS, £L
T. 1VI75RUEELCAVITR/ A Fik. REREOCRESTFILELTHE
WA EYRB(CEGT 3 EOICBOTEELGRIAERT ENFMbNI TN,

A4VI75R/ 4 FOBRLHELERIIAVIFRUTH>T, 77K/ 4 FRK
Bk TERESNBAI VISR A FTIL—TDELOTHNHDENTHS
(B188B) . 1VISRVEFDT YL R (BFERER) XTI AREMOREIC
EEIh, FMRXDBEFICTEENZIFAEAY (1, 4-PEFOFIAYTIR
V) BHEZRFAY (5,1,4-FIERFBFRIA YT TARY) OERKS LVE
PERITREZEEL, BRETINH TS 74 bR NESY (EYPTRX FESY)
ELTHBNTLNS,

A4V ISR, EREBPHISEEOHIAVISRIAR, EZE T
FAANRIBALYISNHUBEEETIREED T4 7 LF O UREEGRT
NBESOTREHETHD. A VISKR/ A4 FD3BH50%I& 4 -2 b2 IUIZH
EZFTHEREEEEL, ChADEEELELTA-A MFILESNAAYITRUT
HBTFILE/RFY (IFERAF -4 -A MDA YTIRY) [THET S,

AYTIES A FBIGIE, & 2804 P450 (P450) . T7EhHs 2-E FEFY
A5/ 08— (IFS) DEAIZK-T, (28 -TF/1N/ UdbES
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BENd, IFSIE1,2-7YLEGEEESI TR/ 4 FERO2HOREOE K
DX EMIET S, EFRPTHD 2-E FOXL A VTS 3/ VIdBiKEh
TAVIIRUERRTS (B128) .

[FS @D cDNA (&, TAFIEMTSH S Glyevrrhize echinata (LTFTAHY YD LR
BT d. ) CGEFEU 1. B9u1) LU X (Frigsrcmt2, i
X3) MoRESNTLNG, BEROI/70V—LTEHEHRSELMAERZ IFs
ZRNEA VE FORETIE., BENQERNTHB 2-E FRXT AV TS/
YITAT, 2204 VI RUNERNRFEAKIZE > TERLE (GRS
1, FREFXE3) . S6Ic, BRERTEBRLEZ IFSIEZ, 1 V75K D&%
EETHENmEShE GEEFXH2) . SO&S3I(C, IFS RIGOEELER
MDAV ISTRUEEZFERNICEDDENTES L, BV IFSDHE
BETHD (29 -7/ VERARBLUVETAHENOLEBORSTHS
e, IBZERVWTAVIIR/ A FEEFLRVETAFENEREGRT S
CEITELT, ENLEAVITHRUVEEEYICERTEZIENTEH LIRS
it Gk 4. JERFCE 5. JERERFXERG) o

CSOEIBRRIZEDIE, AV ITRUEREESALLEWEZARED (0
AXFXFPE/10) T4 X IFSBIEFEEALTETAREDIZLZ1Y 7T
FTRVEENRADNEN, ZOEEEEFA XBTFD 1/1000 BELENSHT
MNEETH o= GRAFEr Xk 3. JEar Xk 7. JE4FEFXC#8), Ko T, IFSD
AT, A VIITRUDEERFBEAICTHOAENE NS ZEAHERSh S,

—5. 21, 4-FYERAFSAYISINI DEFAEA VIZEHRT B 2-E R
A% (Y ITIIN) T RSA—HOBERFMEN Pueraria lobata (7 X<
A) OfifacEHEh, T2 ERERESh- GRSk 9., FEIFTX
B10) ., T, ARBABELDRRICE D&, AV YV IDEMBREBYTIE,
2,7-CE RAFL-4-AMEIAYTINI VIETFILE RFUICEREN-
M. 2,7, 4-F)ERAFSAYITINI FESEL VIZTBEhih ot
CGEREFXE 1 1) o ChoOFRIE. BPHERETO 2-E FRFLA VIS
oAV ITIRUADERAKMNESR (- RFOXo4 VI3 0FERS4
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—E) IERKELTEY, BRIBEREOELRS - FOFL AV TF/8/ Vi
HLUTEEBEREELTLWS I EERLTVS,

COEIIT FEEOHARICK>T, IFSOARTIE, 1Y 7IRUDEERNER
BIHSTAGEWI & 2-E RAFIA YT IR/ ohvb A4 Y ISHEU~OEKIZIZ,
EEFENERNEECSIFLCL A LAEHEIATERMN, 2~ Fofs
AV oAV ITRUADBRKIZEES 58 (- FRFo a1V
Z0/ vTERSS—E) OFMIZTHETS -,
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[FBADEAR]

AEAL, BUERIZBEWNTIYISRUEEET A TRICEELBEEE-F
BKEREEML, TO7I/BEIBLUThEDI— T3R5 LA F FEF
EBATEIELERELT D, LYEMIZIEK, ARBL, 2~ FOFSq4YTS
NS MDA Y ITFTRUADEKRGEMES S 2-E FAREZSAYTFR) >
TERSE—FEDOT7 S/ BEEEREL. ThEI— RT3 BETEIEHRT S
EEREET D, ILITER, FRHAL. FOLSIZLTBOINEBETESY
ISRVEBLAYVISR A FOEEICKERT 3L 588EE4 3,

LEDFREEBRT 01T, FAERESE, T, Ho VYD (FHLE/ R
FUEEEN BLULFAX (F4E4 v &EEY) BEYO2 —F Foxs 4
VISN/ DTERSE—E#REL. BRENABKESOBEERI L,
RIS, EERERO oDNA [ZET 5H LIEET Y D—= o5k TNSEERE 0 E
AOV—==2F1 #RVT (FEEFTR1 2) . AV YYD 2, 7-3F FOo%d-
¥-A XAV TINI 2 2,3-FERSE—E (THILES RFUARESR)
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EO—FT 5 cDNAZEBE L=, &BIT, MIESRLIL, REREMHOEL S
HUESR, $0hE414AM2,7,4-rJERAFLA4 Y TSR/ 22, 3-FTE RS
I—H (F4E4 L AFEE) ®oDh 25,

2-ERRFLAYITINR/ TFERSE—EE0— KT aHELEETER
BLECLT, BRBETEETAHOBEMIZEAL, 41 VI3HE/ 4 FOLES
TR TEL TR ZIERTE -,

Tz 2—EFDFRIA YIS/ oFERS 4 —FE 23— KT a8EFE
IFS Z0— P SEEFEARKEGRLEMERERVTAVISEK/ [ FE
HEETEDILERRE L,

ShIT, FEBAELSIK, 2-EFAXSAYISNI VFERSE4—EOT I/
BRECSNICIX. ALREVILIRTFS—ETHLATWREF—IARSEATID
CEERMUE B VRV BEESEMIZESATLTEY., RRENDE
BRICEITBBAKO—BIEDBERTI 7 IV —I2LoTHEZTATWECLER
BLTWS,

TaHb, ARAK, ArYIICEERE2-EFAFIAYTIN/ UFE
F34—€, #IZ, 2,7-PEFRFI-4-A LS YTS5IR/ V2, 3-FER
FI—E (THIVE/ XFUERER) BLUTAEI—RTERXYLAF FE
SIICET2EHDTHS. hoVIITEENZ2—E FAFLAY TSN/ UFE
FS4—HE, BEINBS1I2EHZHT1-3280F7 3/ BEIESATLNS, A
YVID2—-ERAFIAY TSN/ UFERSE2—HE%E0— RT3 cDNA DER
SllE, BSIFES 212R LIz, 51T, ARBAIZ., BFRTEGETERET 240
ZF. BEBTFEMAAAULEHEGREAICLET S, BERREAE LTIk, B,
£ coli (RBRE) BDIFELL. ZBEFEFEALKL £ co/iK1 28iE. BX
EXRBEDEHE1TH 1 BihthRE 6 EOHMITECAA ELEHAS TR
FTFsFEY B > 2 —(C2EEH S FERM P-19257 (FEEAFER 1543820
H) ELTHFEL=. TLT, FR164E38158ICTHRR FERHIZESL
ERFE~NBESh. Z5EEFS FERN BP-08662 AT hTLVS,

FERIE. THIZERL, BEEFHAVITEETE IS 20— R4 38EF
L ERBFSHRARAALEERY® £ coliBEDHEDH D WVITEDIzLY., 1V T
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SRUEBCAVISR/ A REEETIAEICLET2H0TH D, HEEGHE
[T8FE LWERIL Saccharomyces cerevisiae BJ2168#: (mwiRyU—it
Mippon Gene Co., Ltd.), EBEREANI2—& LTIk, pYES2 (4 v E OS2,
Invitrogen Corporation) . pESC-LEU (R 54 ¥—%t, Stratagene) .
PESC-TRP (R +3 & U—it, Stratagene) . pESC-HIS (R kT4 U—it,
Stratagene) MM ENEIFELNB,

FERIX, £k, F4XI28ERE2—-ERFRFL A YIS/ oFERS S
—ETHS, 27, 4-FIEFBFLAVISN/ FERS4—F (§4E4
VERER) BLRUFhEI—FTBX9L4F FRAIZHLETLIEDOTHS,
FAXNZEEND2-E FAF ALY ITINI UFERSE2—FIE, AV YIS
BENS2—-EFOFIA YIS/ UTERSE—EERBLTVNBA, HY
JIDTERTE—ERAYITSN) oD & -A MR ERBELTEDIZL
T A-EFAFREREELTEHDOTH-T, BEIEFE3I12FEDHT1 -3 1
ONT7 I/ BENEBEATVS, FAXD2—E RKAXIAY TSI/ UFER
F73—E%#3—FF 5 cDNA OFRFIIE. BIBE4ISRLE, 51T, AEHIL,
&ﬁﬁ@ﬁﬁ%%ﬁﬁ?%ﬁmi%~QEE¥§ﬁHﬁbﬁ%EE@%E%E#
2HDT. MEBBRKE LTI, BE. £ co/i (KEBH) AFELL. i
FEBALLE co/iK1 28IE, BRERBEDCIEHE1TH 1 Bibhkss
6 FE DHIITIE AE LR TR ERTBHEN SR L4 —(DHES
FERM P-19256 (FEEHTM 1 5 3H200R) £ LTHEHELE, LT, FEHA
6EIA15HICTHIRR FEMIZE S ERSE~BE SN, SHEES FERN
BP-08661 AMF &AL T3,

AERIE, SoICFER, ZEBETFHAIWVIHERETFE IFSEa— KT 38EF
& ZRFFICHAAAVEBERDS £ coli R EOMEDH B WNITEDIZLY., 41V
FIRVEECAV ISR/ A FEEETIHEZICLET LD THD, HEiEHE
[C8FE UWEERIX Saccharomyces cerevisiae BJ2168 ¥k (= vy S— ot
Nippon Gene Co., Ltd.)., BEEEANI2—& LTIX, pYES2 (1 »E hO&F i,
Invitrogen Corporation) . pESC-LEU (R bS5 4 U—2dt, Stratagene) .
PESC-TRP (R 54 ¥ —3t, Stratagene) . pESC-HIS (R F T4 U—1it,
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Stratagene) B EAE BB, BEETE IFS £0— FTHRET & RS
M IAATIEER: Saccharomyces cerevisiae BJ2168 #ElX TH R R &Iz ES
EEFREFHEDCIEWE 1 TE 1 B RE 6 FEOMIITIGEAES R
SWMRARFENTRE L 4 —~, ZHSS FERV BP-08663 (FEEHTERK 1 6 &
3BE15H) &ELTHFHELE,

[ B o & 5]

Bk, I35/ a4V ISR, 4 FOERBBRETRTHBEETH S,
B2k, AVollaR2-EFAXL A VY ISNA/ VFERS4—FEEa—
F95cDNA Y B—=V 5 DOHBERTH B,

B3 AL, BHYYIBLUVFSAXD2—E ROFLLYTSNI VFE RS54
—ED7 =/ BERINERT,

B3 Bl&. #2VIRETAMEDDEBEFONFREMETT. G
echinata Dehydratase = 71>Y 77 HIDM, Soybean TC98460 = 4 4 X HIDH)
B4k, 2—EFAFXSA YIS/ UFERSEI—EEFEHOHP LC TN
T 1IVEFRT, '

B5(&. BIEFRELAILERT RT-PR SH/REI—VERT,

BI6 (&, IFS & HIDH HFHEER (L), IFS REER (h) , Ov FO—iL
BE (TR) 27UV =UE80EITS vFa_— L, Bbh-HEYD
HPLC O < 5 L%ERT,

[RBADERET 51-HODREDIE]

BUF. FFEHAZEKMIZTHAT 5,

AEBITBEWT, hoVUD2—EROFI(YTSNR/ VFE RS4—Ht
AMIECEZHIDN, ThEDI—FTDEETFE HIK 402 —E FOfs 4
VISR UTEFRSE—CERAESEEHID, ThiEa— R 3EEFE
HIDHERT BT EMH B,

AEMA, BEASE1HAVEITHRLENAT I/ BEAEEZENICETTS
2—EFAFIAYTIN/ UFERSE—BIZET B, FHRBET, 73/
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BESZREMICET ] Lk 2—E FOFSA YIS VFE RS 4—8
EEEETOIRY. YT/ BEIICRE, Bl AN, BAZOTENSS
LDEBLILEEMT 5, k&, B, (. BASLAIT S/ BOSL. 5
AE 1~20M, FELLE1~10@. BIZ1~5@THYES, Bz, 7
S/BEECRBROBEOT I/ BRECEBELELOTSHY .. BEMEND
BEiIE, Ala, Val, Leu & T e B, Ser & & U Thr [, Asp 35& U5 Glu fl.
Aesn BETGINFEL Lys BEU Arg . Phe B U Tvr BOERTH B,

SHIC, AEBL, BABS2HBWE4TELENBRY LA F FEFIE -
[EE&X O LAF FREIZBBULR Y LA F FERIIEEEMI-ET SRS L
AF FICET A, ARAT, (RILAFREAEREWIZETS] L1E. 2
—EFRAFIAVYITINR/ UFERSE—EEa— FTEERAASEBHY 87
LAF FOED, BRI EBEICLIEIOEE, 5 KiEHBLME3’ FiEw
[T ORMRIEGISELBRIAEMEN=RY XY LAF RESOERTH 3,

€3t
BUFIS, RBHIC&K > T, AFEHAEHMICHET 508, ARHAZTLICEES
NdLDOTIEAL,

<H#HEEHE>
FEBAICEVWTHW=HEEFREIRDEBYTH B,
(1) {22pE

FAEAY, FZRFAY, EFN=ZVAlE. THR S OUF—R3E
(Extrasynthése) M5, (R -FUIH=vBIU p-= FO T = = JLEERE
22t (Sigma Corporation) MSEf, ZHILTE/ RF UIEERFEE S O
REDR b IMNSAELS,

2T4-FUERRFLAYISNR/ Y (ST 3) BEU 2, 7-SE R
A4 -A MRS AYTSIN/ Y (I 2) BROLSIZHRL 1=,
TEDE, 2,7, 4-FVERAFUA Y TF/ Uik, OYPI3C2 (IFS) #HIEE
BERIIOY—L, YIAUFHFZy (Liquiritigenin) . NADPH B+ o2
N—bLT, BFEATFILCHIE, SUASLTLCTHEL, S5ICHEHP L
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CTRALTHAE L, 2, 7-CERAXI-4-A FEL A YTIINI VL. &7
TS ONA-AFF=y (SA) . 2,7, 4-FUERAXSLYTSA/ Y, 2
MR 21,4-FIERORIAYIINI V4 -CAF SR T 5—F

(H14 0MT) ORGESHZFHBIFILTHEL, S UASIL T THE, &5
[CHPLC TiEE L TR L=,

2,57, 4-T S EROFIA YIS/ L, CYPISC2 2%ET AEED I
0V—L (EREETR1) & (R —FVUSZUBXUNADPH EDA V%A
N=2aVICk>THRELE, £/ (RF 0.30) X, SUAHSLLERSOT
757 4— (TLC) [Kieselgel F254 (A L& %t, Merck Ltd.) ; SSiEl MJLT
VBRI FIVAS ) — L BRI —FIL=6:4:1:3]IC &k > TER L=,

(2) Ema
T DEERIE (A1 R) [E3T8 (R4S 1) IS8T, AUy
DERVERNPSERE LTz, a—F 72 LUBE (1ueg/ml) RUNG—_RL T
TT=Y (lpue/m) #EHT 3 1/2 BED Murashige-Skoog K (0. 3% (w/v)
ST UALTEI) B, 12 BRERES (6,000 L4 R) 12 BEESFY A 4
NTHEL, TULS—RBLEEREY cONMSATSY—5BELE, 55
BEWME2, 4-20007z/ 88 (0.1ue/ml) EHARFY
(0.1gg/ml) M Murashige-Skoog HEHheh, REFFTHER LTz, TY 4 —ME
(£0.2% (w/vIBER) OBEFHEY (2 FOF V%, Invitrogen
Corporation) ZMHF L TiTo7= (FE4FHCEKT1 4) .
A XDEF (Glycine max L. HERET : h—rk& 4, Tohoku Ltd.) (%, 7k
IS4 BEREL. AN E—D—ROBEED LIZBUL, 44 XDEET.
B3 12 BFfEl/BE 12 B & VW S RBTRET GERIER S B,

(3) R ORR

BREEETRTA4CTIT o1 TYDE—NE (2485FH) BOHL V948 (10
g) HBAWE1BEROL A XDEE (10 ¢) 1E, 10%RT7 B—REBEUE 14 ml 2~
AWATETE —ILEEL 100 mM U UEEH YU LEEK (pH 7.5) 10 ml &

10



WO 2004/087909 PCT/JP2004/004214

FUER (2.5 g) EAVTABTHRES 2 F A X L, RES T HR— FEH—
HETEBL. 10,000g T 10 MERDPH LT, EIEE 2. 52 D Dowex 1-X2 (100
mil U DEEH U LBETCEGE. oH 7.5) SEA L. 20 SRS L, 58
LR TH/ROENEBEGE, RBETESILZHAVTHEL. 30%~80%E5E
73 % Sephadex G256 NS LTHIEL, 10%R7 O—REBET 14 il 2-AJLH T
RIS/ —ILEET 100 mM 1) 2B D LEBEE (pH 7.5) ISHBLF Y4
AW (9600ug 4 22828 /ml) ,

(4) -EFAFSAY ISR/ VFERSHA—EDT vt 4

2,1, 4-FMIEFRAFSAVYISNRI D, 2,7-CE FOFL4 -4 fEI(Y
IR UFERE2,57,4-FFSERRFLLY TSN Y (&5 nmol) £
C2-AMFLIH/ —VISERANKEMZ (BEE :10041) . 30°CT 104
A oFar—KLT,

2,5T-FIERAFL-4-ARXLAYTFSNR) VFERSHE—F (EFH=
YAERER) D7 vEARUTOESfTotz, 224 MRS TH ) — LSRR
L= 2,57,4-FrSEFAFSAYTSIR/Y (10 nol) . AU |
HIAOMT (11g) . tumol SF7F/ VI-~AFA=> (SAM) & &I 30°CT
15 2EA o Far—rLT =,

i LB T F LR EMEI AU HIDN (1gg) & 30°CT 10 43F8
1oFar—tLl BAYOHRIFILHMEYE, SEEKIOT TS5 T4
— (HPLC) THAMT LTce HAEA VBELUTHILES RF V44D HPLC 1L,
Capcel| pak C18 MG /154 (4.6x150mm ; EAEE+t, Shiseido Co., Ltd.) %
FWT40°C (FE 0.8ml/min) TiTof= (FEIFHEXER1 2) . BHREEA L /
—IL & BYBFEAK EFLVz, 40 DRI 35% ~55%Iz B & SIEBSS ST
PTHEHEE, 5-8 FRFL A VISR, Capoel |l pak C18 MG 554
(4.6x150 mm ; HAZH, Shiseido Co., Ltd.) ZFALVT 50%A & 2 —JLok
BB (TZRTADBEE) £=1X5% A4/ —LKEE (EFHh= ADE
B) I2&2T40°C (B 0.8 ml/4) THHFLI=,

11
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BHLUIMEBE 208 (10 ng 20 E) LHUIIBEULAR

(#10ue & 2RO H) OEMIEHHNERVNTHEEENE L, 4 V75K
VERER, TAEAY, DH LTS RF U, FIRTA L OEBEFMO HPLC E
—VEENMNSEH LT,

(8) AVVDMID 2,7-S £ FOFi-4 -2 R4 YIS/ VFE RS
S—EZI—FTH D (H10) DHO—=5

SUNRTEDEBRLIURBEEOBHBMOREEERD L 51277 (i
Bk 2) .

MEMHEYTTY S 2 —0E (6 BRIS LU 128/) Lihy Y oianss
BELT DM ERSA TS5 U— GEEHXHR12) 229 )—=L =B L
T=o

A2JT7 AZapll cDNASATS51)—% Exassist NLIA—T7—3 (R

b33 D—24t, Stratagene Corporation) & £ co/iDHsa F' 1Q (A~ E kRO
7%, Invitrogen Corporation) ZEBULNT in vivo excision Tk Y I77—
5 FIZE#RLE,

Z7—VIFIEDHSa F IQIZEASH, £ co/idREIE. Luria-Bertani (LB)/
FUED )Y (50ueg/ml) BEXTL— LTS Lf=e BT L— 05 LB/7
v EL U UBERRIZH 30,000 DREE (£ co/)) BEGBKEZLEALEE
5 DD L 1= cDNA DB FS—/LEFH L=, 5nM IPT6 2T LB RIAEHcHER
L. MilZEINE. MEBEREEHARL L1,

A MFDIR/ =L 2u ISHEBLE27,4- R EROFSLY TSN
> (0.4 nmol) IZHAMEZ K2y HI& OMT (50 ng) #MZ (JEiSErscik1 2) .
0.4 nmol §~7 7/ VI-L-[AFJL-UClAFF=> ([“CISAM. 2.26 GBg/mmol.
TRUxL IRAAHAL T3 Amersham Biosciences Corporation) MDIFFE
FTICTIAET LA wFar—r Lz (BEE :50u1) , KIz. XKBET
—ILOEHEY (1004 1) FEAWISMA, 30°CTESIZ 10 S vda_—
bLize BFETFLZMATRBEZEESE=%. BEOWOBRITFILERNE
D URFIVTLC [LK6DF (T b= dt, Whatman Ltd.) ; SREE(ES O OARILL:

12
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T b2 285%7 UEZ7K=70:29:1;2,7-PE KA%S4 -4 fES g VI35
N2 R 0.18) | ZAHILES RFL (RF 0.30) 1TEEIL. EEMHFLES
(Typhoon 8600, 7w %L A4 FH4 T Rit, Amersham Biosciences
Corporation) IZ&2THH LTz [“Cl1ZHIES RF ZERLIBET—I
TRDRAG )= TDREHISERL, MESWHA X (Y3, 000 ¥ A—x/F—
W) D10 T—)VZHE L=, BHET—LOSEEREE 4 @EUE EL, 2,7-¥
ERFRF4-A bR UDT5/8/ vFERSe—EERERT S O—

(Hipn) ZEBEL=, (H228)

T5RIFEEML, F— F¥—52¥—(LI1C-4000, 7 OH%, Aloka Co. ,
Ltd.) ZRAWVTR Y LA F FERFIERE L=

(6) HIDNERBRD A X cDNA (HIDH) DY O—=4

K1) (A) + RNA % RNeasy Plant Mini Kit (F7%4° >4, Qiagen Ltd. ) #F
WTHAXDREMSEBEL, cDNA & Ready-To-Go T-Primed First Strand Kit
(7R LsfF4H 4 T2 R4,  Anersham Biosciences Corporation) #MH
WTER LTz, Mol Et=Id Bam 8L (FETTET) £24 2 50 PR HET
TAR—E, BB FUS&URIED FURSIEIEET 3 51 X EST O TC98460

— FERIEIAN S B|E L= (TC98-Fow, GTCATATGGCGAAGGAGATAGTGAA (RHES

§) ;TC98-Rev. AGGGATCCATCAAACCAGAAMGA (BRFIZE6) ) , FS4 v—8B&
UHEE LTH A X oDNA EFLM=BERE (RT) —PCR 1= &k - THE B+ oDNA
(HIDR) 1%, oTTBlue T-R& Z— (/N5 4, Novagen Ltd. ) ([ZHE A AR,
XY LAF FRIIERE L =,

(7) RBEIZBIBD2IY HiWE U84 X vy EEsen
Noel E1=I1% Bamf B (FHTRT) £EL 220 TS54T—IE, ALYy
HIDM D2 — REEIEAM S EXET L 1= (GeDohy—F, GTCATATGECTTCTTCAACCTCAAC (B2 5
HS7) ;GeDehy-R, CTGEATCCTCAAACAAGGAAGGAAG (FRFIZEZ8) ), Hov) 7
HIDHINS & BTz POR ERRAAD Mobl-Bamh 7547 4 2 M. pET28a (L1357
# Novagen Ltd.) ORMET BEELICY O—=2 5 Lty &5, JgR—=v4

13
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Li=5 A X cONA (HIDH) O Ndel-Bamt 754 A2 hZ. pET28a DG 2 LR
[LHYTID—= L, BEFRER - FOX YIS/ VFER
FEe—EOREB I VEEL, KOFETT o= GRESFXH12) . B4
—E—RICHEGRIRE Nz £ co/BL21 (DE) #EIE 3 0°CT 2 Oml @5 0 ga/ml
AFTTALLHBIVETUESLY VENO LB/T 2 B U LEE#ith© 0D600=0. 4
ETHEEShE. IPTEARRKREE1.OmMNICABLSIZEMEh,. 6853 0%
TA wFa—rEniz, A2V7 HIDE B XS4 X HIDH 1, HisTrap Kit

(FRU%w LX{ FH4 T R4,  Amersham Biosciences Corparation) %
WT HIDNE & HIDHETR E col/i DB HI SER I -,

(8) 2-EFRAFIAYISN/ VL va—B(FS) E2-E ROFXSA4YTS
NI UTERFA—EEEEH IR I BRORER

RAMAJTD IFS (CYPI3C2) #BBTRESHB1HD Y 4 — (pYES-
CYP93C2) IXFE4FEFCAR 1 LAFEFSCBA 1 12528 L =5 O £ L /= (CYPI3C2 BIET
DO— FEEZE, BERKEANY 42— (0YES2, 41 VE a4 V4, Invitrogen
Corporation) DAY F—RFEMTOE—4 GAL1 D THRD Konl & FcoRl B4
MZHEARAATELD),

FAXD2-E FAFLAYITSNI oFE FS5 42—+ HIDH) £BEECRES
BR=HDAY 52— QESC-HIDH) XA T D &SI L TR L. Apal. Xpol &
i (FHRTRY) Z26MLE2BEDTS54<T—[HIDHFI (5 -
GGGGCCCGGATCCATGGCGAAGGAGATAGTGAAAG-3’ (EZHIEE 9) ), HIDH-R1 (5’ -
GGGAGCTCGAGTCAAACCAGAAAAGAAGCC-3™ (EEFI&E/ES10) )]1%, ¥4 X2-E KO
FUAVIINI TFERSE—EHIDH) ODI— REEMASHBH L=, TSA
C—& KD AR AS—H (BHEH, Toyobo Co., Ltd.) . ISICHERELTHA
Z HIDH cDNA ZFLVT PCR (98°CT 15 %), 60°CT 15 %, 74°CT 30 #4% 15 44
0 EiTot BIEBEYE Apal, Aol TREL, BEEEEAS 4 — (pESC-
Leu, R bS5 T—3t, Stratagene) DH S 9 F—RFEHTOE—4 GALT O
THD Avel & Jhol Y4 MZFBAAATEAL & — (pESC-HIDH) 46 L 1=,

14
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TLY baRL—S 3 U%E (Cellject Duo, 4—ET L4 A VA, Thermo
Electron Corporation) #RAUNTEERE Saccharomyces cerevisize BJ2168 ¥k (a;
pre1-407, prb1-1122, pep4-3, leu2, trpl, ura3-52) (Z w2 P—3t, Nippon
Gene Co., Ltd.) #HEEEH L, TLY FOFRL—L 3 Y [EH—FIT LS bDO
>4t (Thermo Electron Corporation) AE2RE A AEIZH - TiToT-. HERE
HRIL, veast nitrogen base without amino acids (6.7 g/l, 41> ras
t, Invitrogen Corporation) . #ILO—X (20 ¢/1), RNUFRZF7 > (20
me/1), FX (20 ¢/) #ECHEMTER L, UTO3EOMIAS BREERL
fz: (A2 FA—LER (pYES2 & pESC-Leu % BJ2168 #RITEA) . (2) IFS
FBEF (PYES-CYPI3C2 & pESC-Leu % BJ2168 #RIZEA) . (3) IFS & 2-k K
AEFYA VISR VTEFF2—EERKBER (0YES-CYPI3C2 & pESC-HIDH
% BJ2168 #RIZE A)

(9) ALRFLILIRATFS—EEEDHE

HBmAHY HMBEUSF A XHIDH 2 oy BOBEHAILRES LT
AT Z7—EREME, 150 mM NaCl B & 750 nmol p-= PO T T LBEEEE S D
50 mM Tris—HCI #2&& (pH 9.0) 1.5 ml HIZFH T BRI 400 nm T 30°CTHIE
Lizspr=bAT7x/ —)LOEREEMNSEH LT (Heymann 1981) , HiERD T
SREANRFINIRTS5—E (24T, Sigma Corporation) % EixdER
& LTHRLV, BZEH (100°C, 10 5F) SE=H2Y' HIDM, 44 X HIDH,
TERBALREFDLIRTS—EE 2RO BERERNBE LTHF L =,

(1 0) RT-PCR &M

BEARELED DI OMIIE, BEHEYTREL, 3, 6, 12, 24, 48 B
BITURER UT= (FR4FEFSTAR 1) o mRNA X Straight A’s mRNA BSBES R T4 (/
/N9 4t, Novagen Ltd.) ERLVTHIM L, oDNA &K L=, RT-PCRIZ[X.
27 HIDH IFS (BERSRESCIR 1 2) o Hi47onT (SESSEESCHR 1 2) ASEREFL
EETSAT—2ERALE, B ocT1 HEOEHIcETEIBL, 3T
BOA 2 FaR—2a> (94C, 15/ ;55°C, 150 ;72°C. 1508) %30+
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A7WVRYER L=, £RMIE. 1.2% w/V) FHO—RFILOBESKEI=HIT,
RIETFIILTEE LI,

LREOHBELVFEIZ Lo TESN-AZHEDBEE RS,

(1) A2 VTHIES L UT4 XDZEIZETE 2- FAFL A4 Y TSN <
TEFRS4—EEH

AT RIET VO 4 —RBRIZA T ALEY (4-2 b4V TSH
4R B3R B8R THN. 4-EFOFS/VYISHE/ 4 FIEERLA
L (Nakamura et al. 1999) , 44 XtV ISHELD, FAEAL 0, F=XF
4>,ﬁu9%4>Eﬁ%§§$?é:tﬁﬂ%hT£Uv%h%mufh%
A~E FILFLIEHETHSD (Dewick 1986, Dewick 1993, Aussenac 1998) . L
A>T, AVVIMBEE LU XOREQREMIZIZ, 2hFhiEYIcEiE
SN 2-ERAF LA YIS/ VBB THLE) RFUBLUHEAL A V%
ERTOAEUNFAET D LMBMENS, PLCEAVTEREZH-HEEEE 1

[ZRT,
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WO 2004/087909

=1

AL RUBF RN L2 TR A G LOREEUTLNT-IRF DRIV UL YR (K01 V0,000 BLIRE @)

WO BRI OF 2E X ) LEN1Z DR (3 1-1V) BYEY G (i EL

Wi (9)

BEORIY=L Y BBEE Y (p)
kA ¢ (UL BE%608 ~ %608) T L= 4.

VBT —5 4 ( TEY S0y e 2. 1 T kR 9%2 0 ()

SHNEREOCEEF OGRFU—/TC=-02 e CA ) RIFVETT (9)

(FHED)ASF Gy ()

WLFSTy | WYoFoeL | @)— | 00Fee0|  (@)— U—rremdz-d|  BHPA—=T(ni=—d
0 PFOEr | SIFEL6L | 800OFOLO | £00FFO PRVE| ke g
=0/ - L i}
OF 9OFSEE | EF96) OF (@)— LY (o e v e
| - FOFO50 | OLFVLO | §IFLI | 8F0G | ckkraAkC|, . ST
@W ey | (Fu e [ETY TS ET)) ; 2 AL
et (Bua/jereyd) (Bw/jererid)
Ay O B o) gm0 - D (o)
LTSk | By ayygm] O BEHE g HE
| e C Lr% Sy
Qe HEIT

FHHEHTOHANX } £2INAIH G oLt
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RIDOAMNEERY, 2,7-CEFAFL-4-A XA YISINIVEHY
VOEHRBBEMEAS xR~ FUEBATR, 40T/ RFUNRERL
foo AV IHBYIZER 27,46 -FUEFDRIA YIS/ OhDDELE
ADERBLERD SN, FOFMEE T+ LT/ RFLOERE Y160
EEMN 2=,

4 XREOERIBHEDTIE. 2,7-VE FOF -4~ RRSA VTSN
2 (PHLVEIRFUFEE) BLU2,7,4-r)EROFIAYISINI Y
(A EAEEE) DOIFIFET : 20 THIWES RFLEFLES 2O EREH
R Shiz, SIS, 44 XHHPIE. 5§41 ES4 > OEROH 1/10 OLARLT,
2,51, 4-ThrIEFAXIAYITZINRI UNODTZRTFA VDEREMIE L
1=

~ﬁ‘%tpd#>4V75m/>®§%M@mmm,¢ﬁﬁ@ﬁ(w75>
SHMT2 50 uMDBEFREICLIERFUTIIERLESILDOTH>=. ChD
DIERIE, EPHIETA VISKRUEBETS 2-E FOXS AV TSR VD
BKITHRMERIETHEZ LEBTRLTVDS, a5, A YvBLUS
AZXD2-E FOFVAYTSIR) UFERSH—EDOEERERTIERL - &
iR ESh 5, |

(2) BEERBDERI J—=VFI2&BB Y90 2-E FaFx A4 Y7518
/ oTERZ42—t cDNA DEE

2,7-CEFAF L4 -A NRIAL VTSR NS THIVE) RF UADEHR
DREMMOBBREOREIE, BAOEETFEMRI IFSISk> T L-fEn
2,7,4-FIEFRFIAVTIN/ 2 (GEEHFXET1) . [CISMMBELUTT
A=TARBLENKFCBEOERF O o E2ELBBE ALY I HIL ONT (E
FEFCER1 2) ZlASHETHAL. BREMIZMC-2, 7-PE FREF -4 -2
FVAVIZN/ VEEETHI LICK - THIEEICE 1=, BEEHH Y TMIE L
T2 AT JiEAM cDNA SRS A T35 1) — (FEREXERT 2) 2BELTTE KS
S—EDDADRY Y —=2F%ETolz. BIOIY -2k, 520
cDNA T'—)L (B Z#alk 30,000/ T—)L) TEELE, KBE T—ILOHEMIL,

18
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[“Cl-2,7-PEFRFL-4 -2 FFRLAVYTIN/ LEEESEELRORS
ERIESE, RISGEAYOFRIFIUMENE LA — S S4 4574 —I2&
DPTAH LIz 220 T =M ["Cl 74 LT/ RFUEEETH EANHBAL,
ERICERLEBET—LO—FEME Y4 X (33,000 72 0—>2/F—IL)
D10 F—LIZRE LTz, 4 RO BEORBE LK UCDHWEETEFTL. 10 T—LD
2501 ODERT—IWERE L. BET—ILONES L UMTERYELT-,
10 T7=ND35M1 D2OIEET—LE, 3EE (3005 0—2/F—IL) . 4
EE (B020—2/7—N) 8&LUSEE 70—2/F—L) RS V—=2
TTRYBLARE L, BEIZ, 2,7-CERFOFS-4-A RESALYVYTSII >
TEFSS—HERERTE—OXBEIO— V5 ERLE (H288) .
BREI—FT DM ERNL. —4od—2ANTRIREET o 1.
HIDM (2-hydroxyisoflavanone dehydratase methoxy type) D cDNA X 1,178 bp
DXILFAFFEHRL, 328MF7I/EBEI—FLTW: (F3A) , 2254
BH-2 2/ & BLAST (http: //www.ncbi.nlm. nih. gov/BLAST) BREETlx. HoY
D HIDM DHEFET = / BREFIIL Aravidopsis thaliana (04 XF2XF) O
BRIV EE 40%DR—HE (FANES At1g47480, AT3g48690. At3g48690) .
Nicotiana tabacum (%/33) hsr203J & 34%MDE—MH (RANEE X77136)
(Pontier et al 1994) , T K97 A E86 & 31%DRA—1% (ZFALES
AB026296) (lIchinose et al. 2001) . Archacoglobus fulgidus (BFEMEREEHY
H) OONRFULIRTIT—HEE 2%0FE—% (ZANES 1JJIA)  (Manco
et al. 2000) ZRY ENASMIAE of=, EFie, AUV HIMIZHILARSE
VIWIRTI—ETRESNEBRERINDEF—T7EELTIVE (NEKEMDH
40~180 7S/ BR) .
VIR—ERBLVIRTFI—HELLBITHF 7oA VR— L EHET A EER
5 (His 85-Gly 86—Gly 87 : ®ISAITHEVTHTHAFLE) (X. ALKREIL
TRATZ—EDEF—ZIZHEEL T (Contreras et al, 1996, Laurell et
al. 2000, Hosokawa 2002) , AV I HIDM & NS ETIE, —BHEY /—F
BERULRTFI7—EOME 54 7— RIZERESNI= Ser BBE (0sterlund st
al 1996, Contreras et al. 1996, Manco et al. 2000, Hosokawa 2002) #% Thr
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BEICELENTVRL00, REOME NS4 7— K (Thr 173, Asp 272 &
& U His 308) NALRFLLTIRTFS—EEF—TOMNAIZRD SN, B3
AIZEWT, EOMIE 54 7—F (Thr 173, Asp 272 B3 £ U His 304) [Z(%
#Z M L.

(3) TAREMZA TS U—I2BIFEDYYITE RS54 —EDIER DML O
R

&4 X (http://www. tigr. org/tdb/tel/emei/) . Medicago truncatula ()
ROdVY) (http://www. tigr. org/tdb/tei/mtei/). Lotus japonicus (¥4
) (http://www. kazusa. or. jp/cn/plant/lotus/EST/) (Asamizu et al. 2000)
DIYRTLRRY—HFURBY (EST) F—RA—RDBEAMD, —hidDiE
MISHh TS HIDHERER (7 5/ BR—1>50%) O cDNA DEET B &h
BBMITEDTz, LAL, ChSOEMIITTRTRES VY BE LTOHAER
BT oM T, DFREMETIX, 44 XBMT7194, L. japonicus TC3332,
M. truncatula TCA3540 3 VNV EM, AV VIDTE RSA4—ELEELHESE
B (72/BURLTOR—M>80%) 5 &hRanf- (RI3B) , 44
A TC98460 2 /XU EIX A TBED S LNV B L >0%DRE—EEH L, #
truncatula BG456496 & FIELDBERM L (F3B) .

(4) hoJ b a4 XDBEFHBEZ 2-E FOXL A Y TSN VFE RS
2 —EDEMRE

FA X0 EST EE251 T098460 1%, FRAISHIBIAT Fo B UKD RuEHL
T %, cDNA D O— R E 4 A XEEMS RT-PCR T O—= 4 L,
HIDH(2-hydroxyisoflavanone dehydratase hydroxy type) & &4 L7=.

BT HINEEVE A X HIHEKGE CTRE S, NERBIZ6 DOERF
SUBEEROMBA A LRI BEERERL, 2-E FOFS A YIS/ vIsHT
SFEMZTHRE Lz, BA4AITRT LIS, HoVY™y HIDME 2,7-CE KO-
H=APFDA VTN EDA oH 1R~ 3 U[ZE2TIHIES RFY
PNERShT. EBY (T+ILE/RFY) ORBITEEY L FILED RE ED
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ERBLVEFEREENE (W2 268 DRFI1H4 2 E—5 . n/z 1320

retro-Diels-Alder 735 A Y FE—4) IZk > TR L, &5, AUy
HIDR[SE T2, 7,4 - b EFAFLA YIS BB EDT 4 B4 Uk
EEhlze AV HIND 2,7-PE FAF L4 -2 b3 q UTS/ vicst
TOWEEIX 2,7, 4~ ) ERRFOA VTSR VIZHTEEDLY 745

o MBIA S 2RO BOESEEEANA o BEEHETO L O L —3d 5
—EEZRLTLS (F1),

BBAFAXHIHE, 2,7,4-FUERFOFSA YIS VE 2 7-SE B
BF4-A bXOAVIZNR/ VERWTT Y AT BEWPLC LT, 44+
AVETHILEI FTFUOE—IDRBRONDZ EEMELE (H4A) , 4V
IR O ETEFEREENEICL > CERR L, S5z, 44X
HIDHIE, 2,5,7, 4 -F FSE FAFLA VTSN UDSDEZRTA L DER
ERIELE (B4A) o RIUISRTESIS, HIDH OLESIZ2,7,4- MY E KR
FUAVIIN/ VIZRHLTREEN oA BID 4 - FOFS b hi-&
HICH LTITHERMES (#91/10) . 4 -A PR OEERS>EEICH LTIEEh
HTEMST=,

EBIT. AVUT HIAONT &£ 2,57,4-F hSEROFLAYTSINI UEE
VS EDA v FarR—2avitk>THELNE2,57-F)E ROFS 4 -2
FESAVITIN/ DEFBRENBEEBEAL Y'Y HIDN &S VF 1~k L
IEEISIE. HPLC TEA A= AR &I (R4B) ,

(5) BEFHBADIDIIBLUTARD 2-E FOXS ALY TS5/ LFE
FS2—EDALRFUNIRFS5—BEM

pr=FRITzZVEEIE, ALRFULIRFS—ET7veA T—RIZEND
NEEATHD, BEFHEBRZINVYIBLUL S XDTE 54—+t p-=
PR ZILERBRICEVVEREERLE (R1) . ChicsLT, T2EEALER
FUNIRTS—EE2,7,4-F)EROFSALYTSNRI VERKLEMNS -

E1,
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(6)ﬁ>9@ﬁ%®7tw%/*?>ﬁ%t£ﬁé%ﬁ?%ﬁ

RT-PCR BAMS . H o I 8MD HIDK, HI4 0T E LU IFSDEEBE L AL
B EHE IS & B MBS 6~12 BERIEICIEMT B = & ARBE & AN ir o o (=
5) ,

(7) 2-EFOFSAYISRI LS8 —EUFS) & 2-F FOFoA4Y25

N TFE RS — AR S ARABETOL VI SH ke

BIRE2-E FOXSA YIS/ oo v b —E(IFS) & 2-F FOZSA YD
TN/ UTE RS S —EE AR S0 BRORROECHAL - 35180
HRAEE. $4h5, ()32 FO—LER (pYES2 & pESC-Leu EEEE
BJ2168 BRICEA) . () IFS HIEEE (pYES-CYPI3C2 & pESC-Leu FEEE
BJ2168 #RICHBA) . (3) IFS&2-E REF LA YIS/ VFE RS A—bH
FBIEE (DYES-CYP93C2 & pESC-HIDH % B} BJ2168 BEITEA) 2FANTA YT
TIRVEEREELE LT,

SEDEREZNETN 1.5 ml O SDE/NEIKER [yeast nitrogen base
without amino acids (6.7 g/1). JILa—R (20 g/1). LT RT7 > (20
me/1)] T—BRiRE 51548 (28°C) LTz, B & YEKEERE. 1ue I V%
B3 ml O YPE KL [ —R FIHR RS54 R0 g/1). RT k(20
g/ BT b—R(20 ¢/NIICHAKEBEL, —BERL T IBEREE
BES Tz WM& YBHREEIE, 50 pe FULH=2 (5 tween 80
ES I TR/ —JUIZHEMR) &0 0.5 ml YPG RIS EHAEEEL. —6
BELf, BBRICHIRAE—EMZ CHMISEME L., BT F /L CHt Li=,
WHREEER, A8/ —)LIZHEMBL, HPLC [H 5.4 : CAPCELL PAK C18 MG
column (4.6 x 150 mm; ZF4H#3 Shiseido Co., Ltd.); 40°C; 0.8 mi/min: &
BE30RA RS — L (053) ~B0%A 5/ —JL (30 4D IZA B & SISEE S S ST k]
TAM Lo PoRXT4 VERDE—IEREERIZ, BHLTLDF=RTA >
EERDI=,

TOWER. IS E2-EFRFIA/VIFTNR/ 0oV a—HERETE 414
BAEE (3) &, IS ZBEMTHERITLARIER (2) T HPLC ETH
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—RTAVE 2,517,484 -F RS ERAFIAYVISN VOERIER SN,
a2 bA—LER (1) CERECENOERIEZRShihof-, IFSE2-EFR

AEIAY IR 000 —EeHRBHSEREER (3) TRYZXF4vE
3.2+0.2 pe (3ENER) £ELT=. IFSZERBTRAESH-ERZESTO
TFZRTA4 EFREE 0.8+0.1 pe (3EDEER) THY. IFSE2-EFO%
AVITINS o A —EERRREIBE LAV ISRUEEENEMT S
Livhinote (2628 .

UEDHEENMNS, RO ENALMZE ST,

AFEATIE, 22EFAXFIOA YIS/ UFERSA4—EHEa—FK$ 5 cDNA.
NUJT HIDK FAX HIDHEY A—=25 Uiz, HIDM B LU HIDH X 4~ 4 &
FULBEEVA-EFOFVBREEET S 2-E FAXFIA Y TSN/ vizxt
LTELG-EEREREETRT. CNODOEBHRIT. aRECEEBEORLIFEL
WEBHZRAWNT, hoVYom2,7-PE FAFI-4 -4 XS4 YT/ -
2,3-TERFS8—€ (THILE/ RFUARER) $LUVFL XD 2,7,4-FY
ERAFXIAVTINI -2,3-TERSE—E (51 E1 VARER) LER
SENTED, EELQCLIF, EEEHEREIEEDRBICEENZI AV ISTRUD
BE (SLITFEEGERBEOTHROAYV ISR/ AR) ZRBLTVWSZETH
Do LEMN-T, EPHRAD 2-E FAXI AV ISR/ ohbDA4Y TSRy
DERBIFERITEFEL TV S ATEEEAERIZET L,

B TFHEEZ AV HIDN B VIR BIZLD 2-E ROXS ALY T8/ VB
KERRICDLFEEIX, 712V o0OMBmYT &Y 55 400~900 E5< ., BEEF
A2 VN ESIUVEEHBIENTRE 2,7,4 - ERAFIAYTINH
JEYVB2,T-DERAFIA-AREOAYTIN/ VIZH L TEDHTEL
BREZRLE (R128) . Chidk, EhBYOEBLFEAHIDN S 2Ry
BITHDIELEBIRBLTING, S5IC, BELAED LY IO HIDM nRNA
AYIFS & HI4' ONT O wRNA & RIFICERT 5T L&, HIMA T+ LES RF LD
EERICEELTWAS I LETRELTILNS,
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—A, FARXBERIT 2, 7-CE ROFI4 -4 R4 YTSNHRIUEET
21, 4-bUEFAFSA VI LHT BBKEEEH 1:2 O2A Tl
Lfze CRISHLT, BEFERZEAS XHIDHS w0 B0OEEE -2 o
DAVITIN DY ~E FRFVILEHIZEDDTEENTH = (E15
B) o ShoDIeEhs, F4XD &~ FOFLILES Y ISHEUDERIE
HIDH [ZREE L TLAS ETEEMEAT LY,

FEAT, SHICEKRBLOREE, 2-EFO0F2 4 Y751/ 0FERS4—
EIRMARBERZ7IV—0HNREFNIRTFS—EICMEENEEHEE
TRIUNRIETHBHENS L THD. ERIC. ¥4 XHIDHIE p=+ET T
ZIVERERICR L CBEWALREF VL IRFS—E5EREE LT (T4 FEE
RO1/50) (R1BRB) . KHKBE, COT7IY—DF VRO BEARBEKE
T 3 L ERWICEELELDTH S,

P. Jobata (P XTI A) THREShE2-E ROXS LY TSN/ VFE RS4
—EORMEL T A T HIDH Dt & —BF % (Hakamatsuka et al. 1998) , A.
JobataD 3 N7 BED5FE (38 kDa) (&4 X HIDH DEFHEIE (35,115) &3k
Lo EBIC0 2,7, 4-FYEFRFSAYISNI UIZHTS L lobataDTE
F5 8 —EDLEHE (56.8 mkatal/kg # /0 H) 1. BEFHEBRI LA X
HIDH D& (43.6 mkatal/mg) &IFEERHTHSD. FERICEERFENS LIZ, P
lobataDF N7 BED His BELERICEETHIZ ES/REShTHY

(Hakamatsuka et al. 1998) | His [XALRFVILTRFS—EOMIE FS4
F—FKDF7Z/BD 1 DT&HS (Satoh and Hosokawa 1995, Wei et al. 1999) ,
LB >T. A Jobata® 2-E FAFX LAY TSN VFE RFS8—FEHILAR
FUNIRTS—EI7IY—DEVRIBTEHBEEZ LIS,

WS OMDTE RS54 —EBIzF/5 2R\ Y BlL. REBOEDD SEEAR
ESNTWS, ChBIZETE FAXFBTE FS548—+ (Deka et al. 1994) .
O0-T2/LTYUBTE RS54 —+E (Kaczor et al. 1994) \ 4 I &V—)L 4
De0—L) UBETE RS4—+t (Tada et al. 1994) , ZL oA F L RAKE:
3= (Song et al. 1993) NEENB, LML, CNEHDFERSTa—F L
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HIDWHIDH EDETIER ¥ LA F FE& U7 S/ BRI OASHHER KRS
NTLVELY,

HIDM/HIDH £ HAEBEBRDANRF I IRTFS—HEEF—2%TTEE Y
R7BIFERRICIECATLTIND, 510, EPERRENOEARTIRES
DFENRESATLANE S ORKEBASH Y. HEAETFOALRUER
ZELS2-ERFAFXFSA Y T7FK0~4-F—ILOBKEIEMNSHS (Bless and
Barz 1988, Guo et al. 1904a, Guo et al. 1994b) , EIITABLUL 4 X
DENETNDA VISR 4 FOESHTIHESENDI 70V —LOZRM S,
AFLUySHFXLBROERB LU T/ —LBOT LD LEREDEEIL P50
[CLB5HDTHS (Clemens and Barz 1996, Welle and Grisebach 1988) ., L
MU, PABO L EBITTE RS A—ERCAODORBICESLTWATEEELH
Y, ZOBRIVNRVBRILREFIVILIRTFS—HEITI 73—z EIhBH
HLhkl, F, MEBESAREAEOCOEOY VY EEa— RT3
POEMEEFIBERFICKE L THEEShDLAHRESA TS (Pontier
et al. 1994, Walden et al. 1999, Ichinose et al. 2001, Tronchet et al.
2001, Bezier et al. 2002) ., Ch b, FICBEHSILEMDERRIZEET
BTEFS2—ETHBILELEZONS,

-EFAFUAY TSN/ UTERFA—EEEFORER. TARBLUIE
RAMEBDORBL =T U TIZEDOTEETH D, chETOEC B,
FETARBMTI VISR A FEERTBEHIC, ¥4 X IFS £BRHRKET 3
WEERITY Arabidopsis thaliana$ &1 Nicotiana tabacumhREESh TN
B (FEASRFCR 3. FRHFEESCAk 7. FE4SEFSCER3) . MEEHBREADS Y TSHKY
1 FOEERBBERETESL0OTIEAL., #BYAEESTIE, Y04 XFXF0
SEE1 eHYW2 ng~4 ng DT ZRTA UHEESRBDIZH LT (FEi
FFXER 7. EIEFXERB) . FA XBETFDREE1 ¢ H7=Y# 4 ne~10 mg 18
DA V75K (Aussenac et al. 1998) BLUWIL—EFUEREDEEE 1 ¢ hi-
U3 me DAV I7TRUMNEEESNS (Katagiri et al. 2000) » 7S5/ >
Dh2-ERFAFSAVYITIN oADRETO—E - FRES TS5/ VIS
EJNDIA—LDREEE, BEGRES OA4XFXFIZBIT214V ISRV AE
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EOR MRy IICHED EBbh. ERIZ IFS TREZERLESOAXFT 50
ZIN0N/ Ve FOX VL EERBERICBIT 34 V7 SR EEK 6~31 &
[TEMLTWS (Liv et al. 2002) .

IFS ZERTHRESEHMRAERLEST, IFS L HIDH ZABICHB S 1=
MRAERTIEA V2SRV EESENEMLEI &S, v ATEDRTIFS &
HIDH ZRAFFIZRBESED I LITEY, 1V IIRUEEEMEXT S TEEES
HEFTES,

ShIS, HIHB XU HIhEBAEBEFICAWVEBEFIFICE>T, TAH
BYMDAV IR/ A FREEBET S LHERTRTH 5.
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SEQUENCE LISTING

gREAN BARAZE  Nihon university

PCT/JP2004/004214

1200 2—EFOXSA Y TSI/ OTERS4—FEEa—FKTaRURS LA
FRrRELUEDIGHE

<1302
<150
151>
<160>

<210
<2117
<212>
<213
<220>
<223>

<400>

Met Ala Ser Ser

1

Leu Pro Pro Leu

Leu Gly Ser Ser

10465

JP 2003-092337
2003-3-28

10

1

328

PRT

Glycyrrhiza echinata

Inventor: Ayabe, Shin—ichi

Inventor: Aoki, Toshio

Inventor: Akashi, Tomoyoshi

1

5 10

20 25

1/14

30

Thr Ser Thr Thr Thr Ser Lys Glu lle Asp Arg Glu

15

Leu Arg Val Tyr Lvs Asp Gly Thr Val Glu Arg Phe

Phe Val Pro Pro Ser Pro Glu Asp Pro Glu Thr Gly
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35 40 45

Val Ser Thr Lys Asp lle Val lle Ser Glu Asn Pro Thr lle Ser Ala
50 55 60

Arg Val Tyr Leu Pro Lys Leu Asn Asn Thr Thr Glu Lys Leu Pro Ile
65 70 75 80

Leu Val Tyr Tyr His Gly Gly Ala Phe Cys Leu Glu Ser Ala Phe Ser
85 90 95

Phe Leu His GIn Arg Tyr Leu Asn |le Val Ala Ser Lys Ala Asn Val
100 105 110

Leu Val Val Ser lle Glu Tyr Arg Leu Ala Pro Glu His Pro Leu Pro
115 120 125

Ala Ala Tyr Glu Asp Gly Trp Tyr Ala Leu Lys Trp Val Thr Ser His
130 135 140

Ser Thr Asn Asn Asn Lys Pro Thr Asn Ala Asp Pro Trp Leu lle Lys
145 150 155 160

His Gly Asp Phe Asn Arg Phe Tyr Ile Gly Gly Asp Thr Ser Gly Ala
165 170 175

Asn |le Ala His Asn Ala Ala Leu Arg Val Gly Ala Glu Ala Leu Pro
180 185 120

2/14
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Gly Gly Leu Arg lle Ala Gly Val Leu Ser Ala Phe Pro Leu Phe Trp

195 200 205

Gly Ser Lys Pro Val Leu Ser Glu Pro Val Glu Gly His Glu Lys Ser
210 215 220

Ser Pro WMet GIn Val Trp Asn Phe Val Tyr Pro Asp Alza Pro Gly Gly
225 230 235 240

Ile Asp Asn Pro Leu lle Asn Pro Leu Ala Pro Gly Ala Pro Asn Leu
245 250 255

Ala Thr Leu Gly Cys Pro Lys Met Leu Val Phe Val Ala Gly Lys Asp
260 ‘ 265 270

Asp Leu Arg Asp Arg Gly lle Trp Tyr Tyr Glu Ala Val Lys Glu Ser
275 280 285

Gly Trp Lys Gly Asp Val Glu Leu Ala GIn Tyr Glu Gly Glu Glu His
290 295 300

Cys Phe GIn lle Tyr His Pro Glu Thr Glu Asn Ser Lys Asp Leu lle
305 310 315 320

Gly Arg lle Ala Ser Phe Leu Val

210> 2
<211> 1178
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<212> DNA

{213> Glyecyrrhiza echinata

<400> 2
ctattccatt cttttcegtt ca atg got tot tca acc tca aca acc act tecc 52
Met Ala Ser Ser Thr Ser Thr Thr Thr Ser
1 5 10

aaa gag ata gac agg gag ctt cot cct ctt ctc cgg gtc tac aaa gat 100
Lys Glu Ile Asp Arg Glu Leu Pro Pro Leu Leu Arg Val Tyr Lys Asp
15 20 25

gga acc gtg gag cga ttc cta gge tca tog ttt gta cca cct tecec cot 148
Gly Thr Val Glu Arg Phe Leu Gly Ser Ser Phe Val Pro Pro Ser Pro
30 35 40

gaa gac ccc gaa aca ggg gtt tcc acg aaa gac ata gta atc tca gaa 196
Glu Asp Pro Glu Thr Gly Val Ser Thr Lys Asp lle Val lle Ser Glu
45 50 55

aac ccc acc atc tect gect cge gtt tac ctt cca aaa ctg aac aac acc 244
Asn Pro Thr |le Ser Ala Arg Val Tyr Leu Pro Lys Leu Asn Asn Thr
60 65 70

acc gag aag ctc cca atc ttg gtec tac tac cac gge gge geg ttc tege 292
Thr Glu Lys Leu Pro |lle Leu Val Tyr Tyr His Gly Gly Ala Phe Cys
75 80 85 90

c¢tc gaa tot goct ttc tcec ttc ctc cac caa cge tac ctc aac atc gtt 340
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Leu Glu Ser Ala Phe Ser Phe Leu His GIn Arg Tyr Leu Asn lle Val
25 100 105

get tocc aag gea aat gtt cta gta gtt tec atc gag tac agg ctc goc 388
Ala Ser Lys Ala Asn Val Leu Yal Val Ser lle Glu Tvr Arg Leu Ala
110 115 120

cca gaa cac cct ctt ccg get gea tat gaa gat ggt tgeg tat geot ctc 436
Pro Glu His Pro Leu Pro Ala Ala Tyr Glu Asp Gly Trp Tyr Ala Leu
125 130 135

aaa tgg gtc act tct cat tecc aca aac aac aac aaa ccc acc aac got 484
Lys Trp Val Thr Ser His Ser Thr Asn Asn Asn Lys Pro Thr Asn Ala
140 145 150

gac cca tgg ttg atc aaa cac ggt gat ttc aac agg ttc tac atc ggg 32
Asp Pro Trp Leu Ile Lys His Gly Asp Phe Asn Arg Phe Tyr lle Gly
1565 160 165 170

ggt gac act tet gegt geca aac att gca cac aat gog get ctt cgt gtt 580
Gly Asp Thr Ser Gly Ala Asn Ile Ala His Asn Ala Ala Leu Arg Val
175 180 185

ggt get gag gec tta oct ggg ggg ctg aga ata goa ggg gta ctec tot 628
Gly Ala Glu Ala Leu Pro Gly Gly Leu Arg lle Ala Gly Val Leu Ser
190 195 200

goet ttt cot ctg ttt tgg get tet aag cot gtt ttgz toca gaa cot gte 676
Ala Phe Pro Leu Phe Trp Gly Ser Lys Pro Val Leu Ser Glu Pro Val
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205 210 215

gag ggg cat gag aag agc tca ccc atg caa gtt tgg aac ttt gtg tac 124
Glu Gly His Glu Lys Ser Ser Pro Met GIn Val Trp Asn Phe Val Tyr
220 225 230

cca gat goa cca ggt gge ata gat aac cca cta ate aac cot tte gea 772
Pro Asp Ala Pro Gly Gly lle Asp Asn Pro Leu lle Asn Pro Leu Ala
235 240 245 250

cct ggg get cect aac ttg goc aca ctt ggg tegt cca aag atg ttg gte 820
Pro Gly Ala Pro Asn Leu Ala Thr Leu Gly Cys Pro Lys Met Leu Val
25b5 260 265

ttt gtt geg ggg aag gat gat ctt aga gac aga ggg att tgg tac tat 868
Phe Val Ala Gly Lys Asp Asp Leu Arg Asp Arg Gly lle Trp Tyr Tyr
270 275 280

gag goct gtg aag gaa agt ggg tgeg aaa ggg gat gtg gaa ctt got cag 916
Glu Ala Val Lys Glu Ser Gly Trp Lys Gly Asp Val Glu Leu Ala GIn
285 290 295

tat gaa ggg gag gaa cat tgc ttc cag atc tac cat cct gaa act gag 964
Tyr Glu Gly Glu Glu His Cys Phe GIn Ile Tyr His Pro Glu Thr Glu
300 305 310

aat tct aaa gat ctc atc ggt cgc atc got tce ttec ctt gtt tga acaca 1014
Asn Ser Lys Asp Leu Ile Gly Arg lle Ala Ser Phe Leu Val
315 320 325
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cagctagact tocgggttcat tattactagt ateteatttt
tcaattgate ggtaataaat tegattagee tactaggett
actttteoctg tactattact tgtttatgaa agaattaate

210> 3

<211> 319

<212> PRT

<213> Glycine max

<400> 3
Met Ala Lys Glu Ile Val Lys Glu Leu Leu Pro
1 5 10

Lys Asp Gly Ser Val Glu Arg Leu Leu Ser Ser
20 25

Ser Pro Glu Asp Pro GIn Thr Gly Val Ser Ser
35 40

Ala Asp Asn Pro Tyr Val Ser Ala Arg lle Phe
50 55

His Thr Asn Asn Lys Leu Pro |le Phe Leu Tyr
65 70 75

Phe Cys Val Glu Ser Ala Phe Ser Phe Phe Val

1/14

PCT/JP2004/004214

gtttgattaa tgttttgtca 1074
cctgaatcat gotcaatttt 1134
geat 1178

Leu lle Arg Val Tyr
15

Glu Asn Val Ala Ala
30

Lys Asp lle Val lle
45

Leu Pro Lys Ser His
60

Phe His Gly Gly Ala
80

His Arg Tyr Leu Asn
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lle

Leu

Thr

Pro

145

Gly

Ala

Leu

Val

Cys
225

Leu Ala

Leu Pro

115

Leu Lys
130

Glu Pro

Gly Glu

Gly Asn

Cys Cys

195

Glu Gly
210

85 90 95

Ser Glu Ala Asn lle Ile Ala lle Ser Val Asp Phe Arg
100 105 110

His His Pro |le Pro Ala Ala Tyr Glu Asp Gly Trp Thr
120 125

Trp lle Ala Ser His Ala Asn Asn Thr Asn Thr Thr Asn
135 140

Trp Leu Leu Asn His Ala Asp Phe Thr Lys Val Tyr Val

150 155 160

Thr Ser Gly Ala Asn |le Ala His Asn Leu Leu Leu Arg

165 170 175

Glu Ser Leu Pro Gly Asp Leu Lys Ile Leu Gly Gly Leu
180 185 190

Pro Phe Phe Trp Gly Ser Lys Pro Ile Gly Ser Glu Ala
200 205

His Glu GIn Ser Leu Ala Met Lys Val Trp Asn Phe Ala
215 220

Pro Asp Ala Pro Gly Gly lle Asp Asn Pro Trp lle Asn Pro Cys

230 235 240
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Val Pro Gly Ala Pro Ser Leu Ala Thr Leu Ala Cys Ser Lys Leu Leu
245 250 255

Val Thr lle Thr Gly Lys Asp Glu Phe Arg Asp Arg Asp lle Leu Tyr
260 265 270

His His Thr Val Glu GIn Ser Gly Trp GIn Gly Glu Leu GIn Leu Phe
275 280 285

Asp Ala Gly Asp Glu Glu His Ala Phe GIn Leu Phe Lys Pro Glu Thr
290 295 300

His Leu Ala Lys Ala Met |le Lys Arg Leu Ala Ser Phe Leu Val
305 310 315

210> 4

211> 19

<212> 960

<213> Glycine max
<223> DNA

<400> 4
atg gcg aag gag ata gtg aaa gag ctt ctt cct cta att cga gtg tac 48
Met Ala Lys Glu Ile Val Lys Glu Leu Leu Pro Leu |le Arg Val Tyr

1 5 10 15
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aag gat ggc age gtg gag cgt ¢tt cta agc tct gaa aac gtg gca gcc 96
Lys Asp Gly Ser Val Glu Arg Leu Leu Ser Ser Glu Asn Val Ala Ala
20 25 30

tec cct gaa gat ccc caa act gga gtec tca tco aaa gac ata gite ate 144
Ser Pro Glu Asp Pro GIn Thr Gly Val Ser Ser Lys Asp lle Val lle
35 40 45

gca gac aac ccc tac gtc teco got cge att ttec ctt ccc aaa tce cac 192
Ala Asp Asn Pro Tyr Val Ser Ala Arg |le Phe Leu Pro Lys Ser His
50 55 60

cac act aac aac aaa ctc ccc atc ttc ctec tac ttc cac ggt ggec gec 240
His Thr Asn Asn Lys Leu Pro lle Phe Leu Tyr Phe His Gly Gly Ala
65 70 : 75 80

ttt tgc gte gaa tcc gec ttc tecc ttt tte gtc cac cge tat ctec aac 288
Phe Cys Val Glu Ser Ala Phe Ser Phe Phe Val His Arg Tyr Leu Asn
85 920 95

atc ttg gec tca gaa goc aac ata ata gecc atc tece gtc gac ttc aga 336
Ile Leu Ala Ser Glu Ala Asn lle [le Ala Ile Ser Val Asp Phe Arg
100 105 110

cte ctc cca cac cac cct atc coct got gec tac gaa gac ggt tgeg acce 384
Leu Leu Pro His His Pro Ile Pro Ala Ala Tyr Glu Asp Gly Trp Thr
115 120 125

acc ctc aaa tgg att gect tcc cac geoec aac aac acc aac acc acc aac 432
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Thr Leu Lys Trp lle Ala Ser His Ala Asn Asn Thr Asn Thr Thr Asn
130 135 140

ccg gag cca tgg cta ctec aac cac goe gac tic acc aaa gte tac gta 480
Pro Glu Pro Trp Leu Leu Asn His Ala Asp Phe Thr Lys Val Tyr Yal
145 150 155 160

gga ggt gaa acc age ggt got aac atc gea cac aac ctg ottt ttg cgt 528
Gly Gly Glu Thr Ser Gly Ala Asn lle Ala His Asn Leu Leu Leu Arg
165 170 175

gca ggt aac gaa tcc ctc cocc ggg gat ctg aaa ata ttg ggt gga tta 576
Ala Gly Asn Glu Ser Leu Pro Gly Asp Leu Lys lle Leu Gly Gly Leu
180 185 190

cta tgc tgec ccc titc ttc tgg ggc tcg aag cca att ggg tcg gag got 624
Leu Cys Cys Pro Phe Phe Trp Gly Ser Lys Pro lle Gly Ser Glu Ala
195 200 205

gtt gag ggeg cac gag cag agt ttg gec atg aag gtc tgg aac ttt gecc 672
Val Glu Gly His Glu Gln Ser Leu Ala Met Lys Val Trp Asn Phe Ala
210 215 220

tgc oot gat gcc ccc ggt gga atc gat aac ccc tgg atc aac cocc tgt 720
Cys Pro Asp Ala Pro Gly Gly Ile Asp Asn Pro Trp |le Asn Pro Cys
225 230 235 240

gtt cot gegg goa cece tet tig goc act ottt goe tge tot aag ttg cto 768
Val Pro Gly Ala Pro Ser Leu Ala Thr Leu Ala Cys Ser Lys Leu Leu
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245 250 255

gtt act atc act ggc asa gac gag ttc aga gac aga gat att ote tac 816
Val Thr lle Thr Gly Lys Asp Glu Phe Arg Asp Arg Asp |le Leu Tyr
260 265 270

cac cac acc git gag caa agt ggc tgg caa get gaa cott caa ctc tit 864
His His Thr Val Glu GIn Ser Gly Trp GIn Gly Glu Leu GIn Leu Phe
275 280 285

gat gct ggc gat gag gag cat get ttc cag cte ttc aag cot gag act 912
Asp Ala Gly Asp Glu Glu His Ala Phe GIn Leu Phe Lys Pro Glu Thr
290 295 300

cat ctt gct aaa gec atg atc aaa cge ttg got tot ttt ctg git tga 960
His Leu Ala Lys Ala Met lle Lys Arg Leu Ala Ser Phe Leu Val
305 310 315

<210> 5

211> 25

<212> DNA

<213> Artificial Sequence

<400> 5

gtcatatggec gaaggagata gtgaa 25

<210> 6
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211> 24
<212> DNA
<213> Artificial Seguence

<400> 6

agggatccat caaaccagaa aaga 24

210> 7

<211> 25

<212> DNA

<213> Artificial Sequence

<400> 7

gtecatatggc ttcttcaace tcaac 25

<210> 8

211> 25

<212> DNA

<213> Artificial Sequence

<400> 8

ctggatcctc aaacaaggaa ggaag 25

<210> 9

<211> 35

<212> DNA

<213> Artificial Sequence
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<400> 9

ggggceegga tecacggoga aggagatagt gaaag 35

<210> 10
<211> 30
<212> DNA
<213> Artificial Sequence

<400> 10

gggagetega gtcaaaccag aaaagaagec 30
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