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FE X RXES’ GA200x1 BYTEFE & HX5E
SRRy SiA DA

I, B o, x\EE, BEH, Z4r
Crp E MY R} 2T 8 B BRI 9T T, WL A MR G R AR 9T 8 S SE80 =, WL EFH 311400)

B E: R ILE (Camellia japonica) [FYEFFIB RS 14, FIH FRIVECFER 3',5-RACE HK,
Mz m LA (C. reticulata) 284 S A HRR R 252U b GA20 - 481K (GA20-oxidase, GA200x)
FEB, fir4 4 CrGA200x1 (GenBank &5t '5: KP635268), FEMEI4:K 1178 bp, JTJRUMEHE 1 146 bp, 4
1 381 MR . S 9¢ 8 B PCR 2047 &% 8L, GA200x1 £ 4 FiARFIRI LA sh 5 81K Tk, HhFRAk
HIWHLZL L2 (C. chekiangoleosa) GA200x1 FKikimfk i, HUUREMEESA (C. handeliiD) K44t (C.
nitidissima), FRIE EIRAR M A B SR MRS o 45 P2 I IE DR 1) R0 i s (I 5 IR A R o ik e AT K
GA200x1 7 4 MIFIAS A b () FRIA A — B, HAEZERA LI RE &3 T . CrGA200x1
SERLDIR S oy A 25 AR W], 2658 CrGA200xL MRSk i 2 0 B AR I 3.6 %, 1MTITERE L CrGA200x1 4
B 20 N AR A2
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Overexpression and Silence Expression of CrGA20ox1 from Camellia
reticulata‘Hentiangao’ and Its Effect on Plant Forms in Transgenic Tobacco
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(Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Zhejiang Provincial Key Laboratory of Tree
Breeding, Fuyang, Zhejiang 311400, China)

Abstract: On the basic of homologous sequences of Camellia japonica, a GA20-oxdiase (GA200x)
gene was isolated from the stem tip of C. reticulata ‘Hentiangao’ by the 3',5'-RACE technology named
CrGA200x1 (GenBank Accession ID: KP635268) . The full-length cDNA of CrGA200x1 is 1 178 bp,
containing an 1 146 bp ORF which encodes 381 amino acids. Expressions of GA200x1 in four different
plant phenotypes of camellias were analyzed by fluorescent quantitative real-time PCR. The results
showed that GA200x1 gene was expressed in the four camellias differently, where the expression level of
GA200x1 in C. chekiangoleosa was the highest, medium in C. handelii and C. nitidissima, and the lowest
in C. reticulata ‘Hentiangao’, which indicated that the expression intensity of the GA200x1 gene was
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positively associated with height in the different camellias. The trends of expressions of GA200x1 gene
were almost the same in various organs of the four camellias, and furthermore, the expressions of the gene
was higher in the shoot tips than in tender leaves. Phenotypic results of transgenic tobacco showed that the
transgenic plant with sense CrGA200x1 gene was nearly 3.6 times height than wild type tobacco;
Meanwhile, the transgenic plant with anti-sense CrGA200x1 gene was about only half height of the wild
type tobacco.

Key words: Camellia japonica; Camellia reticulata; dwarfing variety; gene clone; expression

analysis; transgenic tobacco

MRRE LR E B ENRM e, KBRS, AKERE, ErE, SeEl, B
LA, MkieH, BAWERMEME CEFa 55, 2014). BAFBRARARTE T RS
Jit A TR R IR, (AR RT3 /b 18l T AW H AR RA %A )
RERAMIEREDT RN 2R b, S s 5 5 R L 2 R R S iz —

Jr#i % (Gibberellins, GAs) FEALHEAPRIVE TR, WHETHEK . AR A 13
J# (Richards et al., 2001). GA20 E b (GA200x) =itk GAs & g/ B i Rl —,
JE& T RIS XIS, BeA/E GA & W55 B BUEGIER AL GAs HifE (GAp) FIRIE GAs i
P& (GAs3) B GAg Al GAyy, SIELER I CO, IR, B T BCEA DS GA4 AT GA, (Hedden,
1997); GA200x 7 HEM) I A R FNAE K B 580 f rp ek 32 B 22 5l AR CAppleford & Lenton, 1991; Lange
etal, 1994). HATCAAZFEY CnPLm v BN, 0 388055 pd Bt GA200x, JL
TEFRIARIMPE ALK, TEMHEE (Colesetal., 1999; Carreraetal., 2000), ¥T{ERZEIAMFHIA
BAEYEME GA G, MR AR (Eriksson et al., 2000; Wolbgang et al., 2004).

ARG PL g th e A b IR & AAEL K GA200x1 73125 ik, i S 5% o &
PCR BRI T ILAEAS IR TG L SRl R e e 2R, DA R AR SR 00 o ol s AU BR R IR (1 2
Stk RESE S, HILZEHRIE 1 B R I 7T

QY VR SRS DARES

11w

2013 4 3 H % 2014 4F 3 T AU W [ SR A 37 h 2% AR [R) HLAEKAFEAHIE I “IROR L
4% (Camellia reticulata ‘Hentiangao’ ). &£ 7%% (C. handelii). {7 (C. nitidissima) AG#iL
ZLiliZ% (C. chekiangoleosa) MI4NMIM F FIZERAI L, WA . “RKE Nz rd ZREAE Rl
MR, FRE29 0.57 m; IEREESRNBEAEREAR, Mmd) 1.53 m: SR MEAREUNEAR, B
29 2.60 m; WHLLLIIAATRARLIEY), Mhmik 3.80 me BFFAERUHGY AR HHF .

1.2 CrGA200x1 BYy==p&

%1% EASY Spin Plus #547) RNA Pt B & i B R BORE i 5 RNA . #3455 GenBank A i 1)
GA200x1 [RIVF LR - FIHE TR S5 X A B 1, 4% % TaKaRa 5'-Full RACE Kit. 3'-Full RACE Kit it
W TBEEAT H R B SR 3 R34, BT SR 1.
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13 £MEBZENH
DNAMAN #AF 5503182 5 46 NCBI 347 Blast [F) Y5 EE AT, 3B RIVE R 11 12 FiAa ),
12/ DNAMAN Fll MEGAS5.05 AT R IR R 2 13 41 LU X Fl R L b 43T« A1 Prot Param 4K {4
(http: //cn. expasy. org) ZMHTER FRIIEALAFPE, HNN #4F (http: //npsa-pbil. ibep. fr/) HEAT A
TR T R Swidd-model [R5 AR 7 V2 SR AR TR N (1) = 2R 45 K

1.4 GA200x1 ZEARIWLFRER P RIFRIES

FIH SEf 96 & PCR 5k, Kl GA200x1 7E “MRAm hZk. &fedc. St AT
SUAL St K 2R P ek oL, BLILZE 18S RNA A AAR (TSI 1), AR EH 3
o 3BT 2SI VESR AT 4 Bl 2o K 2520 GA200x1 FikEr, IS FHE ] Sigma Plot 11.0
SFBIEHEAT S M I

15 MHEYREHAEEE

XEAIEX S X CrGA200x1 (1) pGEM-T4 B4R LA A4 2Rk %4 pBI121 ki Xba T Al
BamH T Bl o VI B EAT SURED), K D) RIS 2tifk 5 (9 1E X X CrGA200x1 B 43 il Fi g i i
Ty R 16 CIERGER, HA KT R A DHSa.

L6 RATENSHUIMER RT-PCR 7

SRV BA S0 V" MEAFRHSCRE A . SRR N RNA, R4 %3113 cDNA
HERT PCR KR (PRI 1.
L7 SEEEHTRRELN AL ER PCR A4

I3 MEFEIE X [ X CrGA200x1 F AL MR To ARPH MY =ik R L1 ~ L3 LA BH & ERE &R DLI ~
DL3, $ZHZERYIZUE RNA. S %6 & PCR Kl CrGA200x1 7E 1E L CrGA200x1 44k Ml e 1)
FIENEDL, USRI E] YR GA200x1 FE[RI7E e X CrGA200x1 HEAL MR &b (3 iA s, LAMH . EFla JE
PRE R bR SRR (AT 51 W3R 1) B AE R AR B, 2B 2R IG TE8 3 K. FARIREG DR H] 1.4,

®1 SIMFNRRAE

Table 1 Sequence of primers and application

%5 Code J¥%1 Primer sequence (5'-3") 519 3%& Primer use

F1 CTCATATCCGATGCTCATAGC PRy X BL 4

R1 AGAGCCATGAAGGTGTCACC Conservative district fragment

F2 CAAGACTACTGCAATGCCATGAG 3'RACE

F3 GTGTCTTGATGAAGGATAGT 3'RACE

R2 AGAGCCATGAAGGTGTCACC 5'RACE

R3 GTGTCTTGATGAAGGATAGT 5'RACE

F4 ATGGCGATCAATTGCGTCAC ORF J¥HIH 1 1 AL RIFE PCR BiiF
R4 TCAGCTGTTTTCTGTTGAACC Complete ORF amplification; Sense transgene PCR
F5 TAGGAACAGGACCTCATTGCG SN 9% i PCR

RS AAGGTGTCGCCTATGTTGACGAC Quantitative Real-time PCR

18S RNA-F GACTCAACACGGGGAAACTTACC L2 S FE 1Y

18S RNA-R CAGACAAATCGCTCCACCAAC Camellia reference gene amplication
GusA-F ATGTTACGTCCTGTAGAAACC S SUEAL IR PCR B0 1E

GusA-R TCATTGTTTGCCTCCCTGCTG Anti-sense transgene PCR

EFla-F CGGTTAAGGATCTCAAGCGT JHEL Y S B R 1

EFla-R GAACTGGAGCATATCCATTGCC Tobacco reference gene amplication
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18 HERBERESERNE

PR AR 5 B W 11 X CrGA200x1 HALAERETT 3 ANFHPERKR L1 ~ L3 DL A L CrGA200x1
EEAURERRTT 3 /NBHEAR R DL ~ DL3 A KL, TofXEM 30 d, T AAEH 20 d el sEikm. B35
54 DhEem B el . DUEF AR RO B0 R . RN RR R R 3 AR

2 R

2.1 CrGA20ox1 £1< cDNA F5Iay e bg

PLMRR S 2592 RNA RS cDNA B, ORFIX B3, 2073450 569 bp 1
J@4) (K1, A), NCBI Blast [FJ) 74 LA 7R, 5 a4 B0 S8 YR PEIE 99.30%, 5 74 [a] Yt 1t ik
98.95%, HHIAMLITHIN MR CrGA200x1 ff1—Bt¥ 4. FIH 5'-RACE Fil 3'-RACE iR, M “MR
R ZERE RNA H 53903k 15 GA200x1 cDNA (1) 5"F1 3"t (1) /541 745 FR W 5'-RACE P24k
JEA 791 bp (K1, B), 3-RACE ¥ KK 440 bp (8 1, C). FJF] ORF Finder 341 CrGA200x1
) CDS X4 1 146 bp (K 1, D), Zwfi—4c7 381 NEILER, 4> T8N 42.747 kD, 554 6.11
MHE A, SR)G1E GenBank | HEAT B 5%, Hak'5 ) KP635268.

M CF M 5-RACE M 3-RACE M CDS

2 000 bp

2000 bp 2000 bp— 2000 bp—
1000 bp— 1 000 bp—
1 t;t;g :p = 1000 bp— 750 bp_ o
P 750 bp— 500 bp__ 50 bp
500 bp — 500 bp— 250 bp 500 bp—
250 bp —
’ 250 bp— 100 bp— 250 bp—
100%p - 100 bp
100 bp—
A B C D

B1 ZBELF RRE CrGA200x1 KTz
M: 43 T hbRdE DL2000; CF: {57 Beo
Fig. 1 Cloning of CrGA20o0x1 from C. reticulata ‘Hentiangao’
M: DL2000 DNA marker; CF: Conservative fragment.

2.2 CrGA20oxl HIE s BZ N

AT DNAMAN #ffxs MR KIFEPER R 2 MRl (g s e, Aoy MH5aE)
[¥] GA200x QAR P HIREAT Z P HILLRT, GUREW], N R fBRZERAh, HoAb XA LA Ry
L5 BOEEE I B [ [RIRTE il 99%, 55 FLA Bl (4 RIS PR th G L 80% .. R H W thk
W] RIS CrGA200x1 B s i) 8 1 81 5 7 R Bk MR SR G R R 0 Ba (& 2),

A Prot Param 7E£k 73T A BRBRALRFIE, AL IR CrGA200x1 g s ) 11 5 (R
AR I 22 ANK, 13 FAE I R SRR B A 376 ~ 392 2 [0], AFHIAAE 5.79 ~ 7.59 2 [d],
AFaE R ECh 30.08 ~38.88, #BJE A E R M.
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FIH HNN A5 CIRK " CrGA200xL Zihth [ 8 (R R AR TR I, o - 8HE N 33.07%-
TCHE by 51.18% IEAE (7 15.75%, G B - e fft, S IESEA . ZRM SR RV A (M A A AH
Fe R, A A LIRS o 32, FLUOh o - BREERIAE MRS, WA B - B M A X

Swidd-model [FEIYFEBTN MK m CrGA200xL 4 It 8 1 = 2% £ K6 LA ) 35 i 4 by =
B, L o- 80E, SHAEY—FE, JFSTN0 ek gt BREEA 8. R NCBI
Conserved Domain Search BEAT{R 5P IKAEZ 0 #7, 54 AR 19 [F I GA200x1 73 Hr4h 3, K I Zm il
(118 1 #8474F DIOX_N Fl 20G-Fell_Oxy P45 tg3d, A& RIIR R C, a1t 2 - Wl e %
FILRSF T4 NYYPXCQKP FIRSF 1) H Al D k3L, 055 GA JRYSE &4 X1 LPWKET G,

499{ MH Nicotiana tabacum (AB109762.1)
84 ILEABE Solanum tuberosum (AJ291453.1)
92 I Wk Nerium oleanderr (AY594289.1)

1 Chrysanthemum morifoliu (AB360381.1)

1001 [l H 3§ Helianthus annuus (AM989990.1)

ZER Camellia sinensis (KC193604.1)

100 LE‘I‘E?ET%" (1% Camellia reticulata ‘Hentiangao” (KP635268)
70 - FHEES Camellia lipoensis (KJ484605.1)

p %4 Pyrus communis (HQ833589.1)

W% Vitis vinifera (NM001280982.1)

74 WL Castanea mollissima (IN542465.1)

45 FRRAR Jatropha curcas (KJ670150.1)
93

/NS Populus simonii (F1422146.1)

2 BELF “REXE GA200x SHAHEN GA200x REXEW S

Fig. 2 The phylogenetic tree analysis of GA200x from C. reticulata ‘Hentiangao” and GA20oxs from other species

2.3 GA200x1 ZEARELZEHBYFTIES R

4 Tl 25t i GA200x1 FisEZESWIE (P<0.05) (B3, A), Hi “RBRE hEREE
K, EREEESAMESHEAIE ERE 1 2.01 {580 3.22 1%, WrireriliZsh 6.44 {%; GA200x1

800 [, . 20000 g
7.00 &
€ 600 & 150,00 f
g 2 1 1 3
S 5.00 2
X & H & b
#® 8 400 ¢ b ® S 10000
T ¢ ZS ¢
A L = L
& 2.00 d ’—T < 50.00 ; ’—:E‘
1.00
0 ﬁ 0 ﬁ
“”@Eﬁ’ ‘5’3‘%% SEF WHLELLE RRE B P NIRRT S
W R c. [EE c
C. reticululata C. nitidissima chekiangoleosa C. reticululata C. nitidissima chekiangoleosa

‘Hentiangao’  handelii ‘Hentiangao®  handelii

3 GA200x1 ZEARRIZEEH (A) FAZEL (B) HEyAMRIEE

Fig. 3 Relative expression of GA200x1 in tender leaves (A) and shoot tips (B) of different camellia species
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TEZZR PR EE IS AREL (B 3, B)o 4 Pl it 2 254 GA200x1 K32 534 Bl A6 K ey 1)
MM (P <0.05), WRKIL, “RARE ZREKIERELNWT 15.93 %, WiLLlLA4h 22.69
1%, EREEEIRL N 2437 55, AR N 27.76 1%, F W] GA200x1 7E2ERFIA it i T, 2%
e GA200x1 (1R Bl e MR B ) FEER TR —

24 EX. RMFTiEFHIKEE

pGEM-T-CrGA200x1 1\ Jx [ H 4144 ¥ 1 SR L CrGA200x1 5 pBI121 EAl)5, AR
FiF Xba I A1 BamH [ XY %, VIR /v BtS CrGA200x1 v BOR/b—30 (B 4) , RWIT)
Rt T R IE CARIE B4 pB1121-CrGA200x 1+ FIAE ) S LI 34k pBI121-CrGA200x1 .

M A M B
pBII21 pBII21

2000 bp 2000 bp —
1000 bp CrGA200x1, 1000 bp — CrGA20oxi_

750 bp — 750 bp

500 bp 500 bp —

250 bp 250 bp

100 bp— 100 bp

4 EX. RXFiEH M pBI121-CrGA200x1, (A) # pBl121-CrGA200x1. (B) WEGFHIEIE
Fig. 4 Enzyme-digestion of pBI1121-CrGA200x1. (A) and pBI121-CrGA200x1. (B) recombinant expression vectors

25 HEEREMMEMAMERANEE

1E X e X CrGA200x1 #:AbMHE RT-PCR KUl 4h B Bor, #ALBHYERIRRAERS 20 54 16 5
CrGA200x1 & CusA &R K/h—Er 4y, XK A s (B 5, AL B), bar PUfie i X
S SCH B DR e T 3 B0 PR A v

M + - WI LI L2 L3 M - WT DL1 DL2 DL3
2000 bp
CrGA20ox]

1 000 bp 2000 bp CusA
750 bp 1 000 bp

500 bp 250 bp

250 bp

100 bp

A B

5 #$EIF N CrGA20ox1 ¥EEHEHE (L1~ 13) FIX CrGA200x1 XHE{E# (DL1~DL3) RT-PCR #&illl
A: 1E X CrGA200x1 #ALJH® PCR F14™4); B: X L CrGA200x1 # AL H#E PCR 4 4™ 4
M: 23 FHEFRE DL 2000; +: pBII21 Jiiki; -2 XZEK: WT: BpAEm,
Fig.5 Detection of sense CrGA200x1 transgenic tobacco plants (L1 - L3) and anti-sense CrGA200x1 transgenic plants (DL1 - DL3) by RT-PCR
A: PCR identification of sense CrGA200x1 transgenic tobacco; B: PCR identification of anti-sense CrGA200x1 transgenic tobacco;
M: DL2000 DNA marker; +: pBI121-CrGA20o0x1; positive; -: ddH,O; WT: Wild type.
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2.6 HERFE M CrGA200x1 BIFRIE D

SEW 9 E i PCR 200 (B 6) &I, B ZE R A kil 2] CrGA200x1 KiA, ik N 0, 1M
1E X CrGA200x1 FEALMHEL To AAAHFE L1 ~ L3 (WRIA R B EH S (P <0.05), KIAHEEIL 58.94 ~
194.07, 1% 108.02; X CrGA200x1 AU MHHE To ALK DL1 ~ DL3 [ [ Y5 GA200x1 ik
ZRFE (P<0.05), “FYNEAERT) 44%, KL, @R R s ITER R CrGA200x1 RE AR JH &
LR () v 0 HLARAE A B

0

250.00 [ A 1200- B a
a
g 200.00 T g 10.00 - %
0 2 5
& 15000 | % g 800F
g o S G0l c 2
EE 10000 - 72
= b s L
3 c FE 400 d
50.00 | “ ek
. .
0
L2 13

WwT L1 WwT DL1 DL2 DL3

B 6 CrGA20ox1 FEIEXFFLIEE (A) FIEERER GA200x1 ZER ELHE (B) HHIRIE
Fig. 6 Relative expression of CrGA200x1 gene in sense transgenic tobaccos (A) and
GA200x1 homologous gene in anti-sense transgenic tobaccos (B)

27 HERBEEHKRESTN

kAL, 1FE X CrGA200x1 #:4k TofCHK R L1 ~ L3 &M 30 d Jatkm W B e T AR, S
Y 3.59 £ (K7, K18); Jx X CrGA200x1 #4k TofUkk &R DL1 ~ DL3 KILHEA R TE, HRE

7 FEREEE T RE T KERK

Fig. 7 Toand T, generation of transgenic tobacco plants
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BT 51%; T AQEM 20d J5, L1~ L3 Mkkmth 2 & T AR (P <0.05), ~F1JE 3.90 £i%:
DLI ~ DL3 ¥REE TEP AR, Py B AR R 53% (& 7, K 8).

FEM A BBV B, 1E X CrGA200x1 44k To UMK ZR L1 ~ L3 iEHH 30 d J55 3 550 4 Dikent
) 2 0 KT AE A (P < 0.05), S 21 0 BFAE A 1) 2.14 1% [ X CrGA200x1 ¥4k Ty 4CFk & DL1 ~ DL3
53 5 4 Dhfemt Al EE LA B AR 26% ~ 36%, Tk 30%: T ACEMI 20d J5, LI~L3 %3 5
5 4 DhRemt A Bt 238 m TP AR (P <0.05), P34 3.96 fi%; DLI1 ~DL3 % 3 555 4 Thfgnt (Al iR
S NP AR, PR BT AR 50% (K17, K 8).

FRAR DA _ETEASIERR T R, %61F XL CrGA200x1 T LA AR HEMA A AR v, 5 A, %
X CrGA200x1 JU| BH WAl ALk bk AR, SRILHH BRI B4k, T4k, HRRRRY & SRR A R A
PIAR AN RR A 152 4%

2500 [ T,30d
R 1400 [ I»-20d
a
2000 1200 |
il T,
= b = 1000 |
E® 1500 | § 5 r
33 <2 300
£ 2 1000 £3
ES = . EZ 600
e 400 4
KU ’7 d d d 2.00 ,ﬁ de £ ef
o mEEEN 0 1= A
T, 30d 300 rTw20d o
500 T 2 a
F F 2.50 a
£ w400 | b g o T
3.5 2 200
~ 0 23
EHE 300 t =g
EE =& 150
= e =%
2 200 R -
100 F a 4 g 0.50 ﬁ c ¢
C
. alills . A& F
WT L1 12 L3 DL1DL2 DL3 WT L1 L2 L3 DL1DL2DL3

s #EREERTLTER

Fig. 8 Morphological indexes of transgenic tobacco plants

ST A AR ) LA KRR AR 16 4 Bl 2% GA200x1 ik B 25 Sk, HR B sk e IR R
HREESEAS S ek, WHLLLZ, RIS HR S 2] B IEACI &S N 4 Tl S MR LEER
R, CRRE WBRESE, AKER, WEERE, LaLSsErk, weEmk. snens
GA200x1 MRk 5 minE GA & B B KR (Kamiya & Garcia-Martinez, 1999; Vidal et al.,
2003); YRR IR TETE GA KPR, GA200x1 ik | 253 & (Rieuetal.,, 2008), [kl
WL, FERRAREER) “IRR M GA200x1 Rk B, MARIE i KW LAL L2 GA200x1 Rk = %L =,
v AT Hp ) () S S RS R SR A% GA200x1 Rk i Ab TR A5k . ZEEES (2013) EIER
B MAGA200x1 (/)31 15 3 S bk i 52 IEAH G E #

Y GA R RAZ G R IR AERABR P, GA BLFEIRT GA REURAL., KZHRABR T
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il GA G AAHOCHE I FE N B 2%, 330 GA & K FAR, R EDIR L, HE IR (Ait-Ali et al. ,
1999; Carreraetal., 1999). GA NMBURIIGARNL I T1F 56 St RPN 5AE, FHUF 51518 1 b
BOZBH, ARPETE GA AP ARWAF AR N, IS SR, RS, {EZER (Hedden &
Proebsting, 1999). MIERZEHKE, AWE 70 kKBl “IRKE" CrGA200x1 55 HoAth i 47 [F] U5
PR, dad S AR E R B MR D RERFFT AR I, 1E L CrGA200x1 HE Ak SRR =1, 1
S X CrGA200x1 #EAL M E ARG S, W] CrGA200x1 ThAEIEH, . It ‘MK’ CrGA200x1 ik
HERAK, TR GA A EUEEH GA200xL UL RS b, “IRKEE S S
FHOGWTST H ATIE B A ARIE, Bt ‘RS 258 T GA ANBURI S ARG frdt— D5t

IE X [ L CrGA200x1 A A A [l AR RAFIL /M 45 SR o, A —JE R AN RIAR R b (R I8 &
IRNAHMIE, BE% CrGA200x1 Fik 4 m, 1 X CrGA200x1 % A HH Bk iy 18 I A -1y o] 4 ) 2 4
PRI 5 17 Rl A G BRI GA200x1 A TR IIFEAIK, [ X CrGA200X1 e A MHH il bk 4% AR 7 5
Wbl o[RS R SRR R P Rk % Rl e S M RIE B AR P S H 1 CaMV35S
Ja s FRIEIERF A % (Wang & Oard, 2003), 1 FLEEAR SRR T B 05 R 98 A A A7AEBE AL
P DL 5 5500 P 1 6] 48 356 DR 35 P 77 AR A B AN A A 5% X & (Chandler & Vaucheret, 2001; Kim
etal., 2007),

I DR P A e b 52 7% 5 A v A TR) R IF S J S CrGA200x L B4 AV AR AR H 35 18 3 A8 1k,
R AR R I, 1E L CrGA200x1 AU RERER I AR = wh el RGeS CrGA200x1
AL RERR W R B AR A . (R PR R (R Y o X SEI 5 K W] CrGA200x1 HAT P RIR % . 1o lH]HC
FME G, ¥ 1E L CrGA200x1 384 BIMH L F 21, 7F CaM V35S Ji 8l T IAAE FH T W s Rk
i5 (Battraw & Hall, 1990). K, id3ik)5 GA200x FEvi e E, HWMEN GA SEBBEZ B,
Mitt GhGA200x1 7EMH it B3R IA IG5, GA200x BERGPENS 38, FEILIMIME GA & BBk W B
I, HCRIRR SR BN (Xiao etal., 2006); Eriksson %% (2000) #44U R 7+ GA200x iF X AL 5
B rf R B SE BRI GA & R4 R T 20 4%, 1 LSRR & T BAR K. Je X 31k CrGA200x1,
AT AR A 40 e E5 e PRI R S RNA, - A0 5 95 GA200xL WP Thfe, AEILRgETE
B, MM GA s /KAE sdl 588K M T GA200x 4 e ¥ 412k, Bl GA200x K,
GA & 2B, WYRTETE GA B#%, FEAKEA: (Sasaki et al., 2002); Jia %5 (2009) &I, GA200x
(1) sdw (1) A2 7 H B SNP A7 5, AT 3 350K 22 FT 4 4
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