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IR =& fw X

4 2 SeHME TR I 57 Vb
N7V Vﬁnz’k7’v%z4%§

V7=V

B R B EREHIELER T O

BINHEEE - JILZES - DA - FHORET - BEAE - 8 =

(IR EREDFERIGERT, AR R2 T H 20-1,

mE

1 RICETBT L N7 o EABOETHIEEET
DERBABRICDHDERE IS >V N7y 1 R%E, B8
MHEEBTEIM 2 TRETHRBCHRILLA. 7,
FAXBEETEX (RIB-P1) DEREFEHBVTHBES
BHT2-OORKESHEREERIL . BHEHTEL
HWBRBICrYEOISOT7 2 MO T Z o EARDEEH]
HEIEF, C1E&EB-Peru & /N—F ¢ ZIVH L TEBAL
ECA, FUOMITZUDARY FPIBHEIALEDT,
ABEFEAVAINI VI M7 v EARICDVDTE
BEREEZHRE L. ZOHER, 28°C T4EFHERK S €
TEHUAEBETT Y Y 700Ky NINRK
o7 %%, BATZ3T75XINDEINE, CIEB-
Peru BB EBIZ5ug P CIH 5ug TB-Peru 10 pg D & &
i<, PRI T7ZDRARy NS ko7 BED
BEIPS, 1XORBETFHHBEAVAEINSI DY

FytEA4ELT, 28°C TA4REEKSE THBEE
BHEYE, CI1EB-Poru LB IC5ugTOBATEL
LT, RENCT U NP o5FETED LN
Ho b7

#F—"J— KN ! Oryza sativa, ¥ E, 7> b
EEHE&EEF, rFoP b

NN
]

&
&\
A

*

i

MYrSERT 27V M7 =i, THIBEE LT
oD ZRABREBR OISR L2 Y, FFEDFO
ERLDoTEDLOTHELZEARERS MY EO I
Y, RF2ZTRF ¥ gV THEEE S LT 5 (Holton
and Cornish 1995). FZ, 7> b7 = v EBOHRE
RREPLHEIRNT L Vo CEFIBROMH S EA IR
D, NIERITTET VM TEVERICEDL A Y
b7 — 7 BREEE T WS (Coe 1994, Selinger and
Chandler 1999). P Y EQIT DT ¥ ¥ 7o VAR
DOfEEETELTCCI7 73— (CI, PDERT 73
J—(R, B, Le, SW)PHI 6N TWT, 7Y b7

20004F-2 H 21 5% 2000459 A 12 H %

T 710-0046)

EFEEIFCITFIV—ERT7 7 I —EETFOMES
FHWBETH B (Dooner et al. 1991). HFIZHIHEBIZBI
BTV MY TEEBICEHLTIECIERS A \ITB-
Peru B F e DIWCUETHAZEPHLPIZENT
W5 (Goff et al. 1992). CIB L UB, #NFNDT 7 3
) — DBEIEFIEIMYB R A4 V%K T 5 MYB EHEZEH
IETF & basic helix-loop-helix (bHLH) #3% % &4 5 MYC
BEEHIMHNF% 3 — F LT 5 (Dooner er al. 1991).
AFTH FYERIVEFERRICT Y P TZUERR
T PO BEFITONRE o T 1921), Taka-
hashi (1957) XL # % RHEEROFER LI 20T~
MT 2V EBRICRDIEGBTEREMET L. Thb
L, Ty P72 VBREEGET CLHEELEETAD
HMEEHTT v b7 = VRS, BYWEREEIZT
VI UT R VEAPET ADICEETICT YT
VRS S EHBET, SHBRETIVLETHL L L.
L L%ds, NIETITVERZOALARIBITATV
b TS VRSB &S EIET & OXIEAEE S
HoTBLY, -0 THESHEARLDAHTHS.
SEAE, ARE MY EVITOY Y Fo—BHLRIR
- 72 (Ahn and Tanksley 1993) Z & 225, hoER I ®
cDNA % 70— T LT, AR THT Y b7 =V EH
T 1 24R D B Al (Reddy et al. 1996, Chen and Bennetzen
1996, Nakai er al. 1998) % chs (Reddy et al. 1996) %S Bt X
iz, B, AREBITET Y N7 = EAROEE
EfEEETICE LTS, CI(Reddy et al. 1998) % 7
FUIYORDARELST THADHRaVHEFES NI (Hu er
al. 1996). INHDELETHERICT Y VT oV 25
BT LPEPICOVTRIET S I v V=V M T v A
R, PYERTIVTHEY LTSI TH S (Klein e
al. 1989). FEWB, A FATHEEIN/ZRad Py ET I
RAFETOMMBIZBIA NI VY2 T v AT,
TYNYT oV eHETLIENHLNICENT (Hu e
al. 1996). 7272L, ZOEHBEI NI T VD Le
EEFIZLDHEEDI0% DT L&, ZOERO—D
ELTEBRYOREREZH o LIt b0 LiE
EX (VAR

KT, 1 FD7 Y T UERIUGEbL L&
NEEEZTHT Y N T2 VFEICLETHLIEDL"
WEE$ 572012, REQHALRE UTHEEME & i

T&BAFTEABTORHE T HA 72RO N T >
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VYT RAROBLEENE LT
LEESERNOY P

TEI

EEICHEE Lo A A, MREANEK (RIB-P1) &
BEafio . (A-58) TH L. RIB-PLIEHENTHEEEHE D
LEALLERARRT, SEEERTRCT Y T2
VEMH DD, Takahashi(1957) 2L BTV F 7=V
EBIERD LBIETFRTIE, CAPIF OEETHZAHL
TWh, T/, AS8IdIbiEERFRENBTREHES
B BIHETRETFmE T, TKRIEE 50, S
BIUCEHICT Y 7o vERVDY, BETIIZ
CBATH D, WgE LTHWZ by ET 22 iE W2 T,
B IEBECER T T Y N T vERTDSL, T
VYT SV EARBEROBLRTIRTRTEETELT
W, 7 b7 UvEEREETF O CI & BRIETE
CELTECIrE B TH5S.

1 X ERIETRINE DB

A A SERTE TR E O B HIEIE RIB-P1 D LK% v
TR L7:. 9, RIB-PIOZKRDEE (DD 2 5)
ZTIZLTE YLy PCHELT, FEICAATHNE
AN, TNLOEFET0% LY/ — VT 145 M
#EL, ROT3%XEIEREF )T LAT205H, 1%
REWEHBST M) L TI05EEEL, ZORBEE
BKT3MEEE L7z, wigEd L, REEFEL D
Rl LIREDOMAE LS TR S 7, Wk, BEL
OO RICETEBE, FEHEFEHE YLy TR
EAEELT, MY rvy P THRIECEHEICANRTIR
BOREZEF AL, RICEL L2 EH ORI
NEEZ AN, PLEROUNHZZEE Lo Tr6 Y
vy NCHEEEBIEH I (Fig. la). REBIUHE
Fri) &, WHEL &I TE72 10K % R2S 55
(Ohira er al. 1973) % AN7z¥ ¥ — L OFLICERL,
25°CTIRAEEL:. COBRERASSOBFICHHE
L7,

FYOEODSKBETHMEOELEE
FTFWROZHEI8HEDRIIEF DO THICAZT
TNnEZ AN, A 2OBEEFEFICERET L2, WEE,
28°C TARFHE KRS ®/Z., FLTREOUNRERLS L
WiemproTE Ly PTREZFISHE, DWTHEE
ZHIEFINE. BIHEEELRCEL10ME, 14208
GLEBIZR2SEHZ AN ¥ —LOPLIZERL,
25°C, R2IFMHAETCIHEEL .

77 X3 FDNA
FERICAEL L 7279 2 3 FDNA D 9 5 p35S8-Bperu &
p35SCli%, N ENpMF6(Callis et al. 1987) D EcoRI1 T

4 MIZ T ET I YO B-PerucDNA(1.9kb) & CIcDNA
(1.1 kb) (Goff e al. 1992) H¥CaMV 358 7O E—% — & |
YETAVAdRI A Y PRV EEBITHARTNT NS,
F 72, p35SGUSE, pBII21 @ Hindlll ¥ A b+ 12 GUSEIE
F(1.8kb) HSCaMV35S T HE—F — L & QI ART
nTwa, 7523 FHIHIZ, Qiagen Plasmid Mini Kit
(Qiagen) # i\ Cfrbh, BETEAICRETIAIF
0.5~20pug ZfEMH L7z,

B FEAE

EETFEAICIIEHR T (1.6 um, Bio-Rad no. 307648) 15
HoD =75 1 7 v >~ (Biolistic PDS-1000/He Particle
Delivery System, Bio-Rad) % iV 7z, F73°, 60 mg/ml&:
BWF10WIIC7IAI FDNAZIIZ, 51025 MIE(L
ANTYTLEIMEOLIMARLVII Y0016 MIZH
LI TAZEIZE T, 923 FDNA
PERTICEE S 0B L100% .5 / — VT
W L7t LEFERY PTARLY FREERVED
RV o 72, BRo 28 T2 12ul D 100% L5 /) —
VEMZAERBL, MBLEZVWIIICLEESExy b
TLEETIRVERDY, 79 F v 1) 7 (Bio-Rad no. 320680)
DOFLNSHT L7z, BHALENIZ1100 psi, BHIAR
BEEEIZ15ecm & L7z, £ 79 X3 FDNA OENEERIT
FNFNZEFE L TITo 72, B FEASINLITKIE,
25°C, RIFHARTTERELL.

GUS &M
BETEALTPS52HHICZ KT GUS @il

37°C T 24 R iE & L (Jefferson erf al. 1987), ZHK 1B I
EDFVAR Y MR ERBEME TR,

T hOTZURE
BEFEAZTo TrL3 0B ICEREMETTKIC
TYMYTZVIEBEDAEY F3H L0EPRELE
L, TR EDHEBOARYy MEEEHEL .

R

RERE L ICRb 2 RAKSEM

Fig. IbIZRT L9 IZEROT ¥ Mo 7 = v FBITRE
WZFR & T % (Nagao et al. 1968) b DD, FEEICH b
THPIECPR LN -OMEICRE - FEREHL L
BTE, WMEBOBLVEL G/oDIEREH V.
P, R REEFEELR T RABAIBRDLEEL
BEOLEZRAL. TOBE, 18°CH 5 28°C T, 4
BEPS 10BHOFHETRKIE S EHEE - REE2H
FRTVWI Edbhor, 2L, EBRICMER L7730
KDW, 25K ECREB X UL ZFH THBE &
BHTE-lAEDEIE, 20°C T17ER, 24°C T6R:
i, 28°C T4 B LU 24FH & 30°CTTHREMD 5 HAE
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bEThHolz, T, INLSHEAEDLEDLEGETR
K, MimEEEL L 2LRISCIE B-Peru, TNE
NSugzFFICEAL, 7Y 72005y Pa
YIMNEBRDOHEEFRNI, TTAI FOE, Goff e
al.(1992) D b7 EO I VORBETE AV T VY
T NT oA EBEL Lz, ZOE(Tablel), »
TNOEGCEL ST TIT VP T8 5
ARy MRS 5Nz (Fig. 1c). 7z, ORI

Table 1. Number of red and blue spots by direct DNA delivery in
aleurone layer of RIB-P1 and W22 with different soaking

treatments

Soaking treatment No. of spots+S.E./grain

Red by CI and

Temp. (°C)  Hours B-Peru genes Blue by GUS gene

Rice RIB-P1 mature seeds

20 17 2.9+0.1ab 2.4+0.4a

24 6 2.4+0.4b 2.2+0.2a

28 4 4.1+£0.3a 24+0.2a

28 24 3.7+0.3ab 24+0.3a

30 7 3.1+0.7ab 2.5+0.2a
Maize W22 premature seeds

28 2 8.6+£2.2 1.3+0.1

Note. Means followed by same letter are not significantly different at

5% level according to Duncan’s multiple range test.

BIZRSN Tz (Fig. 1d). 7Y Mo 7oVl L A%
DAR Y PIZ28°C TAREBM A SR B AR L
ST olz. KICARY NS o 72DiL, 28°C T 24
B, 30°C T7ERR & 20°C T 17 B DA EHLE T,
24°C TR DRAKEETERD ARy VKL% L %k
o7z, WHEE LTI -7 GUS BIEF DIEEEZRTH
ARy MTWTNOBKEFETHRLET, L2rdbEo
BIXCl &L B-PerulZ & B 7V VT2V DARY A
RIDPRVBELERALTCHo/2. —F, PYETITD
KA BT AIHMBETOINS VP2V b T v AT
i, TNV TZVDARY MRIEA R OEREF O
MBTRDZVHED2EU LD 572, 2B, GUSIZE
BARY MIIA X DBEL O DL o7z, ZOERR
5, NYERIYDCIE B-Peru® A FITEALTHE,
BRTHAKSETCrOERSEMBETT VP T7 =
VBRI RETADDO RSN, B TY,
W 7K R B A8 < T3 T 28°C T 4 B[] DR K S8 A58 24
THAHEHB SN, K, BRECT Y N7 %45
FEEBVASSOMIMBIIOVWT IR L& 25,
RIB-P1 & [{#4#1228°C T4BFR/k &2 &, X HI
B EHRTE2. ASSIIHEMMERIZIET Y b T 2V E
BAEBHLLOD, THRIZITVoEVWT Y NV T o UER
Dz, EAZICRD ONLEBITIEASNEE
FIL o THBEENTVE EHEHRTEL, F020, 2
NUIBE OB (E T8 AEEBRICIZ 28°C TARFBK S ¥ T

Fig. 1. Exposed aleurone layer (a) and transverse section (b) of RIB-P1 seed, anthocyanin production induced transiently at
aleurone layer by microprojectile delivery of CI and B-Peru genes (c), and transverse section of RIB-Plseed indicated
by arrow in ¢ (d). AL; Aleurone layer. E; Endosperm. P; Pericarp. SC; Seed coat. Bar=100 pm.
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WU TE # B X872 A-S8 DK T W2,

PP T My EARICEDETIXI FOEHE
BE
ASSDORBBABVCT v N 7=y RRIED S
ClEB-PerukBTAHTSIAINOEFEETRAL. #
DRER, Cl1EB-PeruzHT 5T T AI FPFELIT5pg
UTCE 7y N 72V EH LW EFHE L
(Table2). —F, SugblETE7 Y b 7= EHL
7208, BIE o THBICEVESH -7, Tbb, Cl1k
BPeru% BT HT7I5AI FOBENF1:1THEE, AF
v MEBL L e AEMDR S N FORBE, T AR
FORE & EEEBATIIE—ETChor. F72, CIT
FAI FD5ug D, B-Peru 77 A3 FOED5uglh
LTHoTI ARy VRICEHERER b o7z, —7H,
B-Peru 75 A I NO®ED5ug/10 ug DRI, C1 7T A
S P 5ug/10 pg DIFIZHEZEICAR Yy MEDSE e o7z
A5, 5ug/10ug BLETIRHEIL, ARy MEATEEICED
L7z, &51Z, B-Peru?20ug DEFIL, CI2520 pg Al
TARY VEPERBICHY LA, 2oRSEEECI
A320 wg DIELZ B-Peru 7520 pg £l TOHAEHE DT
BREPoT, FRB, 7V N ToVvOARY "k &
KIZT B Cl & B-PeruDEIZE D518 20, H5HWV
F5ug & 10ug DHEAELEDORTH o7, 715 L, &
B PLVETERTLILEDS L LG, 120
NP2 T vk A4 %R TS, Bodeau and Walbot
(1992) FHE L TV B X HIZCI & B-Peru DEIF & B I
Sug TOVHEIBE LRI L. bAil, GUSEIE
FoOf®E I AI FOEE DB{R% Table 312K L7z,
GUS BIZFOEHEOHAICIT 4ug T TIEEX LD o7
B, BEFEL RHICONTHEEN LA L, 10pg TRK
WEZELZNLD EOETIEL LARAMEIIIICH - 7.
DEO#EREE T LT, Fig. 2124 & A-58 DR

Table 3. Mean number of blue spots per grain expressed transiently
by GUS gene with different concentration in A-58 aleurone

Conc. of p35SGUS (ug) Mean number of blue spots/grain

0 0

1 12.7+0.6¢

2 14.3+0.5¢

3 13.3+0.6¢

4 13.9+0.4¢

5 17.1£2.0bc
10 22.0+2.7a
15 20.8+1.2ab
20 19.8+1.1ab

Note. Means followed by same letter are not significantly different at
5% level according to Duncan’s multiple range test.

WmEr AW NI VT v A OB R L
7z,

Z 5

ERTEANT DA IESARLE 2 5 MO RENE
B, PBEOEGER NI Y2y P vk OWESR
AR L TWAL NS D A (Vain er al. 1993). L7225
T, POV Ny RA BT ARENER DS
W2iE, BB o & b EROE L 2 ARICEETRER
PETDHEIHICEBETEATLILEFSHLLEZOLN
B, TUYMNYTZURBIZBEALTCILIHLETD
LI lhn, A HHEERIC PP HEEIEL
HERLWwEEZONL, KEBORE, 28°C T4
B OWKLEEAHMBBERICHEL, ZOBROUEED
¥ (Fig. 2) B b I vV y MEBICEETH 5 LR
AN, bUERIVORRETMBBERBALLCN
VLV INTvRARICBVWTY, MBBoOFEIEE

Table 2. Mean number of red spots per grain expressed transiently in A-58 aleurone follwed delivery of CI and B-Peru cDNAs

with different concentration by particle bombardment.

Mean number of red spots/grain

Conc. of p35SB-Peru (11g)

Concentration of p35SC1 (ug)

0 1 2 3 4 5 10 15 20

0 0 0 0 0 0 0 0 0 0

1 0 0

2 0 0

3 0 0

4 0 0

5 0 19.8+1.1abc 12.9+0.4f 13.5+0.2¢ef 12.8+0.4f
10 0 21.1+0.8a 17.9£0.2bcd 15.9x1.1de 13.3+0.6ef
15 0 18.3+1.2bcd 14.3£0.5ef 17.1+2.0cd 14.3+0.5¢ef
20 0 17.8+1.0cd 17.6+1.3cd 13.9£0.4ef 20.7+0.3ab

Note. Means followed by same letter are not significantly different at 5% level according to Duncan’s multiple range test.
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Make a little rift in pericarp at dorsal side
of A-58 mature seed with surgical knife

Sterile seeds

70% EtOH for 10 min.

3% NaClO for 20 min.
1% NaClO for 10 min.
Rinse 3 times with sterile dH50

[Soak seeds at 28°C for 4hr.

Peel pericarp back from a little rift
at dorsal side with tweezers

Peel seed coat back from a little rift
at dorsal side with tweezers

v

Incubate 10 seeds with exposed aleurone
layer in center of R2S plate at 25°C
overnight

Bombardment by particle gun (Biolistick
PDS-1000/He Particle Delivery System,
Bio-Rad), at 1100 psi at15cm in distance

\

Culture seeds at 25°C for 3 days
under 12 hr. day-length

v

Observe anthocyanin spots under a dissecting microscope

Fig. 2. Scheme of transient assay for anthocyanin expression at aleurone
layer of A-58 mature seed of rice by microprojectile delivery
of C! and B-Peru, transcriptional activators of maize.

T4 BB ST, BEFEAL TS (Ludwig
et al. 1990) .

KEBRTE, 7Y VT VvEROFERETELT
FYETITDCLE B-Peru ® AV 7z2S, REICIET v
T2V ERERTARAOHBE TOMERTIED
WCHETHH I EFHEIrO LN, Tk, ERIHHE
ICEB LRV E & (Nagao et al. 1968), F72CI1H 5\ ik
B-Peru ® B TEALTL TV N7 2 VREDHD
BRI LD, A 2OMANETILCI & B-Peru I2H
Ly HBIEFEMAEORHAL TRV LANRIBE N
7z, Fiz, REBRTI, Cl1&B-PeruDEIL1:1 0
W7y N T2V EEAPELL D, 202 T,
Bodeau and Walbot (1992) 285 L7z, 7V b7 =05
HICETACIEROBEDVPE LWL R— ¥ —E&(E
FORBEEZRERIZTAENVH Z & E—F 72, Bodeau
and Walbot(1992) iX, F7-R2EFICH % & FIH %= HH]
THZE LB LID, KRERTIEB-PoruDELY CI
PHEEIIH L L HEN LR TR L. 72720, B-Peru
PHEEED HRICE—EOBRIERVWEE o7, &

DZriE, 1 AOHBBIZBNTT Y N TV EHE
I BB EEDCECIOEFFIBRERCTH L Z L oH
FEENTZ. —HT, Cl&B-PerulS#NEFNH5ugl T
DEIZET Y P T2 UPREBR Lo/, PYERI
VOBETEEFENEFND005ug DN S, B2D ST
F— 7 — % {EMHAL T 5 (Bodeau and Walbot 1992), & 5%
W LeDBFAIZD 0.0l ugH o7 ¥ b T = U ASEET
5 Z DS PITT o T b (Ludwig er al. 1990). ZHh
LOZEDPE, A AOMBBICBIFAINYETI YD
ClE B-PeruD7TI7AI FOEDRSug bl ETCAFDT
FYTZVEERBEETEEELL TSI EIZDW
T, BEEYWOBGTEHVTWE I PF—D20ERAT
hwrbZEZ 55 (Huetal. 1996).

TP TV EEROEEREERTEACLST
YRYTEVDONT Y v b ETITHIIE B (cell-
autonomaous) T# % Z & AR E 2 4 (Ludwig ef al. 1990),
— GUSHEETICLAFVWARy MIMEdEBE &Y
(cell-nonautonomous) TH 5 Z &S, +F Yz b
Ty kAd OFEREICZT VP T Z URBICED A
BEHIBBETIFETH D EHES N, E51Z, GUS
BRERFOHED LD ELFN R EAEE LTS

TNV TEURERARHRTELI LA DT, oL

7ot —4 —offEERED DL 727y -2 LT,
H BV EERICBIT AR R E - — & LT
OFFEMREIN TS, EEIZ, FY7ETITORR
Le BIRTFHY VA L (Casas et al. 1993) 0 3 L ¥ B L U
% & F (McCormac ef al. 1998) THWH L TW5,

I AERETOMBBERB LT v Mo T v AEE
BOEEHHEBETDO N Vv VT v L BB
L2 eT, 4B VHEBESNLTHAI TV YT oY
B EE(Z T & Takahashi (1957) A5HEM. L 72815 F R E D
BLMEDTEPDENDE &L BT, PIEETFORL LT
o7 > b7 =y BHRBEERET OBITIEA R ICBW
THERT A EHREINS.

# B

1 ADEREFHHB LRI vV b T ok
AFECELTC, RE AR L, ZE RSB ETESER,
CTHREW2E, SIS LETES. F70, V.
L. Chandler 8+, XKE7 ) VFKE, by EODIY
D CIB &L U B-Peru cDNA 7 00— % | #FFEFEL,
ZREWMZHMRFERKRE, »5 GUSEIGT%, £
MK, biFEEEREBELE,LE MY RO, W22
DIETEDBEL T2 wW, T EER A HEYE
LEY. ZOMFEDO—EIZ, TEHERZHEE, No.
08876002 & No. 10460007 (Bii/Ii) & No. 10182220 (3 A) 33
LU EEAKRRRESWFRE ICL o TEBS N,
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A System for Transient Assay of Transcriptional Factors Controlling Anthocyanin Biosynthesis at

the Aleurone Layer of Mature Rice Seed

Masahiko Maekawa, Keisuke Kageyama, Kazuhide Rikiishi, Shigeko Utsugi, Kazuhiko Noda and Wataru Sakamoto

Research Institute for Bioresources, Okayama University, Kurashiki 710—-0046, Japan

Various combinations of temperature and time for soaking seed
were tested to establish a system for transient assay of transcriptional
factors controlling anthocyanin biosynthesis to prove that the isolated
gene is an inducible gene for anthocyanin expression at the aleurone
layer of mature rice seed. The aleurone of mature seed of RIB-P1 with
purple pericarp was sufficiently exposed under five combinations.
Both CI and B-Peru, transcriptional factors controlling anthocyanin
biosynthesis of maize, were introduced by particle bombardment into
the aleurone exposed under these five conditions. The highest expres-
sion of anthocyanin was obtained at the aleurone of the seeds soaked at
28°C for 4 hours. The effect of concentration of plasmids with CI and
B-Peru for introduction into the aleurone of A-58 mature seed with

white pericarp soaked at 28°C for 4 hours was examined. Both C/ and
B-Pery were found to give high expression of anthocyanin at the same
concentration. Especially, 5 pug of C/ with 5 ug of B-Peru and 5 \Lg of
C1I with 10 ug of B-Peru showed the highest expression. In conclu-
sion, soaking of mature rice seed at 28°C for 4 hours and introduction
of 5ug of C/ with 5 g of B-Peru into the exposed aleurone was
found to be a highly efficient system for transient assay of transcrip-
tional factors controlling anthocyanin biosynthesis.

Key Words: Oryza sativa, aleurone, anthocyanin, transcriptional fac-
tor, transient assay.
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