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O MMETH R A RsANS vil5 e
IEH 2P ARSI F B b

IEAED BRER R B ReE R A AR FHE
(M E OB B R SEAE FFIFST B, AL ET 100081 52 Wi TT48 Al Bl BE i SERF ST, Bl 310021)

E . jtH % 4B (ANS, anthocyanidin synthase) AW FHE S Mo Aokl BEAULEREFTRTERAEREE, X
BERAS ZEF N HX12Q-49 # £ %3R3 T #F F 6 a8 A H RANS( GenBank % 3% 5 : KR262954) , % & B 4K 1137 bp, &
L2 AL RT Ao | AAET A EAE 1071 bp, %0 #5356 N AAEE, FIRMSHEZ T RAANS o b X & HEMIE
ANS Z & Rl RMHE &, qRT-PCR A RANS £ 2 £ ¥ FSARRAA BN A A AL, BARMP R A TRG, Bid b
FEARERIME NEMARF 3 NAAREARRITHN, EREFCEZEY PP OHLH HZB T ERR LT M A
ik B X 5 RANS .CHI DFR #= UFGT %A —5 PP B R MG R R B3 &, WD40 #: % B F o kL 5 CHS £, £ R L B HEF
B B 8 KORT B e N K R iRk B MG AR R B T
KBRS L EF ML FHE AR LB L% KA M

Anthocyanidin Synthase Gene Cloning and Expression Analysis of
Anthocyanidin Biosynthesis Related Genes in
‘ Xinlimei’ Radish ( Raphanus sativus L. )

SUN Yu-yan ">, DUAN Meng-meng ',QIU Yang ' ,ZHANG Xiao-hui ',
SHEN Di' , WANG Hai-ping', LI Xi-xiang '
(" Institute of Vegetables and Flowers , Chinese Academy of Agricultural Sciences ,Beijing 100081 ;
2 Institute of Vegetables , Zhejiang Academy of Agricultural Sciences , Hangzhou 310021

Abstract: Anthocyanin synthase ( ANS) catalyzes the conversion of colorless leucoanthocyanins into colored an-
thocyanins,, which is a key enzyme in the anthocyanin biosynthetic pathway. The RsANS gene ( GenBank accession
number ; KR262954 ) was isolated from * Xinlimei’ radish * HX12Q-49” in present study. The full length of RsANS was
1137 bp and included 2 exons and 1 intron. The ¢cDNA length of RsANS was 1071 bp and encoded a polypeptide of
356 amino acids. Homology analysis showed that RsANS had close relationship with ANS from Chinese cabbage,
kohlrabi and mustard. qRT-PCR validation of RsANS revealed that it expressed at five developmental stages and
reached the peak at cortex splitting stage. Furthermore , the expression level of another 8 functional genes and 3 reg-
ulatory genes at different developmental stages were investigated. The results showed that the expression pattern of
bHLH transcription factor was similar to that of RsANS, CHI, DFR and UFGT, which peaked at cortex splitting
stage. The expression pattern of WD40 transcription factor was similar to that of CHS,which gradually increased at
seedling , cortex splitting, early expanding and rapid expanding stages,then decreased at mature stage.
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1ET5 % (anthocyanidin) 2AHY) B 2 1) — A8
AR, T2 LI A8 A7 T 40 e N
EAEFR S BRI Eia " 7 F BA R
B LBy AR AL A 52 UV D S
R R YL SR T AR BT AR WA EF EL R
A TRBEAE S RE R0 1852995 1 R A T RED . 3
AR B RIRAET R0 B3 H | (Raphanus
sativus 1.2 n =2 x =18) MR AZ WG | B0 AET
FAEWA SN 215 05RO b T
BRI R R 235 R (pelargonidin) |
ZEIKRERY, AT OREY MEFENS
T KRR FEIBCRIE @ DR O AE
HRIRREY RN AT . I—RAET RS AT A
Y] Food Red No.40 251, B A B & R E e, #
ZHTESRROAZ RS,

Z 5% MEE R AEYE AR 1 HE P 45
SEFBE AR B, S5 AR PR Gt 5 LA Rl A2
FRRIBEZE , H4ES 5 BT RIS 819 35 i
WHFGE R PRSI R RINA
fi% ( phenylalanine ) 284 75 24 12 %4 fi# i ( PAL, phenyl-
alanine ammonia-lyase ) | (A 1 fi2 £ {1k i ( C4H, cin-
namate-4-hydroxylase ) F1 7 &7 Bk-CoA-i% $2 i (4CL,
4-coumarate-CoA ligase ) HEfLIE B 4-F5 T K -CoA
(4-coumaroyl-CoA ) X = R R RIS R A
YIE BRI RS B 4-F 5 E-CoA &
2R A RS B ( CHS, chalcone synthase ) | 2F /1 i 5
¥l ( CHI, chalcone isomerase ) . ¥ b Hli-3-%5 1k i
(F3H, flavanone 3-hydroxylase) | 5 ¥ [l -4 -4 J5
fiff ( DFR, dihydroflavonol 4-reductase) fEH KA W
( ANS, anthocyanin synthase ) Fl1 UDP %4 ; 2 25 i -
3-0-WEF 55 i (UFGT, UDP glucose : flavonoid-3-0-
glucosyltransferase ) F¢ 4 YK A Tb T2 B AR 52 Y R A2 38
T MR e 2 4 i R AR AR T R A R AR 1 I
7 B I Re i e sk R PR e A 140 i 2 4, —
2H R R A L (EBGs , early biosynthesis genes) ,
4% CHS, CHI A F3H; — 41 )y W 01 4 i 3 4
(LBGs, late biosynthesis genes) , fl i ANS,DFR #1
UFGT, BR UFGT 5b , JE7 & Bk A2 i FAh 44 4 5
K 3853 FN o2 B CDS JPAIFE 3 b v 2 9k se B I 42
3¢ $| NCBI % 48 FiE, 40 RsPAL ( ABO87212 il
KC751562, partial ) . RsC4H ( HQ641568 , partial ) |
Rs4CL ( HQ641569, partial ) , RsCHS ( AB087209 Fl
KC751563, partial; AB436782 #1 AF031922, com-
plete ) . RsCHI ( AB087208 #1 KC751564, partical;

AF031921, RsF3H ( AB087211 #0
KC751565, RsDFR ( KC751566  #
AB087210, partical ; KF280272, complete ) Fll RsANS
( AB087206 F1 KC751567 , partial ) . 845 #1 ¥ 46 75
AW Y% 5 H T 4245 MYB . bHLH I WD40
F A, EAT8E B MYB-bHLH-WD40 ( MBW ) &2 &
P s FRAE TN S 4n MYB A bHLH 4% 5% [
FAEF AL R IA XL EF KRR A E, MYB
IR ZRFLER 1 bHLH {2 16T 2 1A A
R WD40 FeH S 5 Ak F LB
AW A HRIK K5 DFR F1ANS 13
IRMIZEHET S H AT MYB Al bHLH % SN - (1036 43
CDS J¥ %1l & #2358 & NCBI H, 7 515 43 5] 4
DQ538391 1 JN625953 . R #E# 24 MUk #2145+
HE PRI 45 B DR ) Ak AT A0 B T T AR
AW U RE PR e K K sy PR b 2 4 i PR ) A
FERRHEE

16 H E A W ( ANS, anthocyanin synthase ) 4k
R BEIECE 2 6 08T 2-T % — W
M Fe’ B AT EAOREU N AOALTR, 2
WHE R LY A R M2 3R . C. Rosati
AEUIST N 56 [ 4 4 % 38 ( Forsythia X intermedia ) W 5
BEARAT ANS JEDR KR 3 1791, UE AR A b Jo e 8,
R R R W T o ANS FERH A FRIA, ANS FEH
E@%ﬁ%#%(/ﬂhum cepa L. )E"J*ﬁ@‘lﬁ’lﬁ*ﬁ?&,ﬁ
FR B OTE A D WAL ANS RAF R
HOERHAE ( Gentiana triflora Pallas) 7% A F €6 1) 5 2L
JRH 0T ANS 33 F A KRS (Oryza sativa L. ) #i
PR B2 S ) R AL T 2R AR R i, b Bz SR B
Lo AN ANS H R Rk KT P 1 AR
(Malus spp. ) AL 4L T & R =R £ | A
ANS FEPR 51078 S B R B K P 22 S i 1B R
AR MR R CE S, HHT ANS B 1 56 %7
YIAE L N H 2 (Ipomoea batatas (L. ) Lam ) ' JF 3
( Brassica juncea (1. ) Czernajew ) 2 BIEIR T
( Brassica carinata A. Brann)'?' FII BB 55 ( Ribes nig-
rum L. ) "SR TR e R R AR N hid R L
ANS WTEREF 51 . AT SE 2 BRBEL D A DU 7 44 KL 36-2
(FUEFIR) R B2 AR ML T R A
BEAYRED Rsal0014262 , LABETTS IO L EE |
HX12Q-49 15w B 8 {675 2 5 WG 5L H RsANS , IF
XA [R) B I BIAE T 285 A AR 10 45 1 R R A ] 4
BRI R IRIEAT 50T, ZIGE AT O G N A
BRI AE T R E ML B — & ny Al

complete ) |

partial ) |
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1.1 R

B B Sk e L AR EE D AR
HX12Q-49, 7 2012 SRk AT [ Ol B2 B
BRSEACT TG BT8R 1 B b, 4 S0 78 2 100 R JHE 00 i
DA 2 A I LI R B AR A7 BBORE | X
IO B 153 50 A F S 10 d (19 d 40 d.61 d F175 d.
Fo 10 d #1019 d BURESL R 5 BRI AYTRAE 40 d
FEARA 3 BRAR 1/8 AUIHGIRAE 61 d F1 75 d Y
FEGCA 3 BRIATTAR 1716 AV RIREE  FE )5 T H
IR FNZEIR/K ke T3, BT A 3R, T - 80 C
AR TRAF

Trizol 54 F 3 [E Invitrogen 2\ Al , K% S
# & TransScript One-Step gDNA Removal and cDNA
Synthesis SuperMix , 5e.FEZAAR pEASY-T1 KA B Ik
TSN Trans-T1 T 906 € R Y 2 x
TransStart top Green qPCR SuperMix 14 FJb 544
W HE AR BR2S w), T 58 B 2 x Taq PCR
MasterMix W) Tt 5 {708 fEAL B & A FR 2 A ,Ei':ﬂ?u
WHEERE RO & T bt RAR A AR A IR
Al SIS0 B AR AR R (R ) SR A R
B o
1.2 RsANS ERHRE

KA Trizol Y543 HIFRHGO L SES b 5 DMAFE
B PSR L RNA A 35008 W58 i L ik N
SR E RNA BUMRBE I &, B2 pg 3
T RNA R B s 70 & A B cDNA 28 — 4
) st R A R B CTAB 3577 SR B B 8 Nt J
FENZH DNA

RYEEEE b 36-2 FEERAF RS, IRBGE R
N ANS 3L Rsal0014262 , 40T 51 3514,
144 A RsANS-F ( ATGGTTGCCGTTGAAAGAGTTG )
F1 RsANS-R ( TTAATCCTTTTTCTCAGATAC) . 435
L0 B SES N AR cDNA Al A0 36 ] 41
DNA WAEHHEAT RANS SR A1 . PCR 43 14
Z 020 pL: L FHES (10 pmol/L) 45 0. 5 pl., 5
H DNA (50 ng/ul.)2 pl,2 x Tag PCR MasterMix
10 pL, PCR ¥"#4 444 .95 °C HiZE M 4 min;95 C
251 30 5,55 CiE K 30 5,72 CHEMH 1 min,35 MG
FR;72 CCHEMH 8 min, PCR ¥ H4r=¥22 1% B i Hi e
JEEHR DR AGIN S5 (DI, 5 pEASY-T1 84 E #3647 T-A
SORE, WP Hr b s R A Wy B R AR 2 A

T

1.3 &¥MERFESH

FI ] DNAMAN {2 5 ik PR 44 %) 1) 28 B R
H1 5 K| 7E 2 B4 ProtParam ( http://web. expasy.
org/protparam ) X} RsANS & H (1443 F &t | 55 HL 55 1
SRR MEBEAT 43 M7 F R PSORT T E: (http ://www.
psort. org) #F 17 3 40 A 7 7 50 5 FH ProtFun 4K {4
(http://www. cbs. dtu. dk/services/ProtFun/ ) Filill] &
FH BT fE 4325 ; A1) 76 26 3K 44 (http ://bioinf. cs.
ucl. ac. uk/psipred) X} RsANS & H ) 245+ 347
T, 38 i3 NCBI Conserved Domains ( NCBI-CDD )
( http://www. ncbi. nlm. nih. gov/Structure/cdd/
wrpsb. cgi ) #F AT & H AR SF B0, A A NCBI H
Blastp ( http ://www. ncbi. nlm. nih. gov/ ) #EZ 53 H7:0>
HIEH D RsANS FIIADY T ANS 2 A [ P15
JFHIH MEGA 4.1 8 Neighbor-Jioning ( ] 1 7
123 H bootstrap , Hi & A% 24 1000 ) 14 i RsANS
FEHSHAY R ANS 2 A S
1.4 EBEERESH

FIF] Primer Premier 5 3143 5IXS 465 % £ W)
ERGEE 9 AL M FE K PAL, C4H 4CL  CHS
CHI .F3H .DFR ANS .UFGT F1 3 D 5E A bHLH |
MYB \WD40 BEIHHEEE # PCR 5149, 519077 51 K
£ NCBI 8 # M P AY %~ L3 1, DL 26 s
( Accession number: AY366932) 1 B NS FE[H (26s-
F. AACACCCTTTGTGGGTTCTAGGT; 26s-R: GC-
CCTCGACCTATTCTCAAACTT) ) | qRT-PCR FOAYL %8
41 ABI StepOne Real-Time PCR System , JZ N4 & 4 20
pL: B cDNA 2.0 pL, b 514710 wmol /L) 4%
0.4 pL,2 x TransStart Top Green qPCR SuperMix 10 pL,
Passive Reference Dye 0.4 wL, PCR KW FERF:95 °C il
A 30 5595 C ABTE 15 5,55 CCIR K 15 5,72 CHEA
10 5,40 MG, IRIREEAER ] 2 -4 R H A X A
B RO EIEE MEZFIRIA B 1, bR
A H 5 HEAT HEAR, O RIH] SAS 8. 0 BfhidEA T
a5 AT B RS R 3 R,

2 FHRE5HMH

2.1 LEEF D RANS EERE

PGB E N A BRI 2 DNA PR i
R cDNA St , 48 PCR ¥ 84 4k45% H (1 Fr BoIt i3
(E 1), 5550 Bz 3L K 1 DNA 2Kk 1137
bp, 07 2 ANME T (exon 1 2497 bp,exon 2 A 574
bp) A1 1 NP4 F (intron 2N 66 bp) , CDS X I A K
Ji 4 1071 bp.
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#1 gRT-PCRFTASI¥IRFESI
Table 1 Primers and their sequences used for qRT-PCR

R AR B G 519 (5'-3") Bl 514 (57-3") P (bp)
Gene name Gene ID Forward primer sequence Reverse primer sequence Amplified length ( bp)
PAL AB087212 AATAACGGTCTTCCGTCGAATTT TAACCGGATTGGCTAGGTACTGA 124

C4H H(641568 AATCATGACGGTTCCTTTCTTCA TCAGGATTCTTCTTCACGTCCTC 105

4cr, HQ641569 AGGTATGATCTGAGCTCGGTGAG CTTGGTCTTGAATGGGTTCTTTG 180

cHs AF031922 GAGATCAGAAAGGCACAGAGAGC TAGTCAGGATACTCGGCTTGGAG 101

car AF031921 TCTTCCGTGAAATCGTCATAGGT CCAAGAACCTCTCCACTGCTTTA 171

F3H ABOS7211 TCCTGAGGAGAAACTGAAGTTCG CGTCACGATCTCTCTCCAATCTT 109

DFR KF280272 ACCGGATGGATGTATTTCATGTC ATGATGGAGTAATGTGCCTCGTT 194

ANS Rsal 0014262 GAGCCTGACCGTATTGAGAAAGA CAAACCTGGAACCATGTTGTGTA 168

UFGT Rsal0018705 TGCTTTACCTCGTGCTCAT ATCGTCCACTGGTGTAGTATCTG 144

bHLH IN625953 TTGACGGACACTGAATGGT CCTTGTTCGTTGTGCCTAT 232

MYB Q538391 TTGAGGCGATGCATTGATAAGTA TATGAAGCCGGAGAAGAAGATCA 175

WD40 Rsal 0018294 GACATAACCAACGACTCACC TCTCAGAAGGGCTTCACC 142

M 1 2 Gt 356 > ZHEML , ProtParam K {F FU Il RsANS

4500bp
3000bp

2000bp

1200bp
800bp

500bp

200bp

M:DNA Marker 1T ;1M 5362 DNA ;2 PIAR cDNA
M:DNA Marker II,1:Genome DNA from leaves,2 :cDNA from taproots
E1 ANS ELEEER baoy g
Fig.1 Amplification of ANS in ‘Xinlimei’ radish

DB EE N RANS EEMEWZEST
22 DNAMAN 4387, DB SEH b RsANS JE[A

1 50 100

2.2

J#% Query seqence
$§5HITECFS) Specific hits
HEA KK Super families
L4563, Multi-domains

DIOX_N

DIOX_N superfamily

EHFA TN 40.5 kD, %5 4 5. 17, GRA-
VY 2l -0.387, & TH/KEHE I, FH PSORT &
FHFN ProtFun FXAFHEAT TR , 22 B RsANS £ 1 7
T4 B 5T 1 ] B 75% |, 3 HLELAT B8R K g Y
SUREEIINEE . RsANS 2 A R A5 L35 o-12
1 WS L I i S sl e O E s 0 B
36.23% 50. 56% #113.20% , #| 4] NCBI-CDD X%}
RsANS 4 11 /9 45 ¥4 38 i 47 73 #, 5 7R RsANS i
PLNO3178 ({65 & A Ll ) 23 1, 0 & eSS
B N-siig A 1 2128 UM 48 i 7 5 7% ( DIOX_N) (5%
47 ~160 37 ) Fl 2l 15 — R -Fe* " - XUl 42 B . 5% ik
(20G-Fe Il Oxy) (55 211 ~ 307 i) P ME <7 45 4
(K ?2),

150 200 250 300 350

[ T A P e e e P R T e

20G-Fell_Oxy superfamily

PLNO03178

El 2 RsANS & B RPN
Fig.2 Conserved domain prediction of RsANS protein

i3t NCBI 304 FETELR Blastp X 2B RsANS
BEAS RS HEEMITRA ANS A SR —
ks, i85 96% , 5 RRINHMER Z 2 93% . Fl
FH MEGA 4. 1 X} RsANS FHA 21 951 ANS 2
HEE R G SR, TR ENTZ B RGO R
MK 3 AR X 21 DN FR G HoR S OC R L ik
ATLAR R 4 433, Hod RsANS 5 HAb 11 4~ +7

AERHI AL EE K 2 I35 | H AR 1k 3 45 R 1
— 332, 5 RsANS FRE K R IR ; i R g |
BT SERFFRAE— 40050, 5 RsANS JIT1E 7332
RSB PR G R R IR 5 AT BB AT PEAIAT 25 3R —
32,5 RsANS JR 4% 6 2 R 1L ; it B 1 15 42 2 I
TS 5 RsANS FTAE 5 32 (4 i IR R 2%
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Arabis alpina

[

Panya nudicaulis

100551
45

47 Arabidopsis thaliana
39 E Camelina sativa
Capsella rubella

Arabidopsis Iyrata subsp

Brassica napus

UEIT ( AEI99590.1)

RS (XP_010433976.1)
3% (XP_006283819.1)
FEH-IRETT (XP_002867745.1)
T (KFK39258.1)

g (AAB82287.1)
BRZELRIT (ADY02656.1)
FRIMSE (CDX94133.1 )
%~ (RsANS)

Matthiola incana

Raphanus sativus

50| Brassica oleracea var.capita HWE ( AAO73440.1)
Brassica rapa subsp.oleifera  f 3% ( ABY89681.1)
90'— Brassica juncea 373% ( ACH58397.1 )
Fragaria x ananassa %5 ( AFP99287)
= Prunus persica Bb7 (ABX89941)
9 35 (BAB92998)
97 Malus x domestica £ ( ABB70119)
100L Pyrus communis o~
Paeonia suffruticosa tF+ (AEN71543)
100 “—— Paeonia lactiflora A58 ( AF171900 )
Ipomoea purpurea  [EIMZ4- ( ABW69684 )
38 Nicotiana tabacum M (AFM52334 )
100 ZSolanum melongena i F ( ACJ02088 )
54 Solanum tuberosum L E ( ADP37440 )
002

B3 RsANS REESEERFIHXRSHT

Fig.3 Phylogenetic relationship of amino acid sequences among RsANS and its homologous proteins

2.3 HEZREVAEBEERERNRIESH
FIF qRT-PCR %} RsANS 7E.0HLEE b 5 AN
KT B R 317 qRT-PCR 20 #r, 45 3R R

PAL 1025 HX12Q-49 °
7 ~
a
o 6
.2 5
I# 2 I
HE 4t
g b
®e Of
£E 21 ¢
s 1t c
S e S
OB WORETET KRS i
Early Cortex  Early Rapid Mature
seedling splitting expanding expanding
4CL
2 ~
=
2 1.5 a
At
1 R ..
®g 17
K
<E 05 f
2 1 ¢
FH OB KRR R e
Early Cortex  Early Rapid Mature
seedling splitting expanding expanding

RSANS TR HLSEH NN BURAY 5 AR L B BBy
AR, AR AR R R LT 2 {H, Bl s 78
TSI R U AN S R R ([ 4)

C4H
3
g
2 a
22! :
<E |—I—| d d
3, | N e B = =T
FRT BN BOREITE REEN R
Early Cortex  Early Rapid Mature
seedling splitting expanding expanding
CHS
4 a
g 3
i} : :
N E
e’
o C Cc
Tz I_I—‘ ’—I—‘
<=
T)
~ 0 | 1 I | I | I 1 )
FRT BN RETE REEN R
Early Cortex  Early Rapid Mature
seedling splitting expanding expanding
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K5 b He c
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=z 1 o |
2 =
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Z | 3
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P RN AN AR S B RRHI R W
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DFR ANS
251 8r a
——
= 20 g !
i | g 61
B s =7 5[
{’H—%z & L ) S 4t
o 10 RE 3t
2z | Be ot
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© s 1t
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MYB WD40
1571 4 -
a
L a
’ 1.2 a 5 | ab
Z 09+ g
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N oa 452 8
f_%‘ 5 061 #ﬁé & .
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B4 HBERABEEEHERTBEERNENRIZE

Fig.4 Relative expression of functional and regulatory genes involved in anthocyanidin biosynthesis

XAETE R A BGER R HA 8 DA (PAL,  KAWG UG PR I RIS AR i R A 6
C4H 4CL .CHS .CHI .F3H DFR ANS 1 UFGT) #13 =, HIfE.OHEE NARFE & B BHIY A £k, BAE
AV I (BbHLH . MYB Tl WD40) #E47 qRT-PCR  ZEH B FIEIOIRN I K g Rk s, DB e %
K (& 4), &I PAL C4H F1 4CL VE R HE RN IR N CHS WZIA 578 27 30 i 209 | O i 40 7/ g R
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BRI W b TE 2R AE, RS AR B BRI, CHI
DFR # UFGT 720 LR 3 MY RIXE KL RANS
ARl , LR R B AR A I 38 3 e S S R R T
g KB RN B 2 5 T %, F3H TR0 B3R b
1) 238 e E A B IR B e o, 6B R R R
FRLA] B SR T B, (ELATS 2 5 R O 45 v 1
isE,

YERAET 2R A R 5N, bHLH  MYB
F1 WD40 FEANR & & B A R A BEUR TR (B 4)
bHLH 750 363 b iR A s A T Ik B E )
TERG R HA B R Rl 20 T e, LR R A
5 CHI .DFR ,UFGT Fl RsANS it ; MYB 70> B
FKH MY S5 DAL T IR R A R H 25 &
AR WD40 TE0 BLIEH N AT 4 I Y ik 5t
B BT TR TR, HERAEC S CHS AL,

3 e

BT Z B R BT 2-FF % TR FI Fe* B 1
KR a XA A alE R, HETREY
B BIRCE 2 25 R B AU A B 1R 0 G
IR ANS H IR A 45 K AR SN R 1k K LR
WAL P AE T A Zad R, ANS FEN 5 AR S
2 (Allium cepa L. ) 0¥y APEIRAA G IF H L FR 1K 5
TER (0 R0 P S 2 AR ) S ANS SR R AR 20 (0 46 T 6
AP P R IR KT A B AL E 2L e E 26
50 MR HEE NPT RANS 3N, 24k
RTINS A8 MEE 4 NE R 2R,
Hrr g MY 89,163 319 il 349 {3 24 FE iR 43
NREEIR HER KA DR E R, 750 B %
& oA SRR R R R E IR IR AR
fig (SRR R XS ATREEFB A RA G
UNCESES S S

ST B AR 9 AEEHIE AN 3 A
I R 18 iR AR S A B o R AT 40 M, RELEAT]
Z MR FRIRBRAEAE 22 5%, MAFE IR SE R, S5k 3
PRI FRIB AKX AL T R A A R B G 2 40
R #i%§ v PAL  CHI CHS .F3H .DFR ANS #1 UFGT
MRA K FERER TAME "™, PAL C4H M
4CLAENARFEN RIS A A i A i 42, A
NS 5T RNEY AN, B2 58I It TR .
AR B RUR B SR = e g A
e MR L B ik H xR
Jfbl, RsANS 1B 4675 5 A4 A ik 42 1 G i 3
LZE D L SE S MY RBE S BUFIE N cHI 1

DFR J T3 UFGT 3AR—F, Ui RsANS 9%
SETEHEANZ L 7= ) B 52 ), 38 52 ) HL R it L (R
MIFRIR, IX 4 AR A 2R B I 24 H AR R AR I
AR R AT IR R, vl R AL 7 &
FRE B 3 B (K . CHS F1 F3H 1F 3 RsANS 1)
USRI AR HLSE R N ARG (ARG S T CHI
DFR .RsANS 1 UFGT (B 5.0 BL3E 8 AR IR & (0
T R AR I — 3, AT Re AL R AEW & I
(1) F e e iy PR
bHLH MYB Fl WD40 % s R T X 65 Z LY
A A EE AR MYB 5 R 1E 5
R FBME CHI CHS \UFGT F1 ANS $E P f5%
S, MR UEAE T R AR R MYB F bHLH %% 5%
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