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ABSTRACT The Agrobacterium-mediated transformation has been successfully used method to introduce
foreign genes into some monocotyledonous as well as a large number of dicotyledonous plants genome. We
developed transgenic Chinese cabbage plants with insect-resistance gene, modified Cry/Ac, by Agrobacterium-
transformation and confirmed transgene copy number by Southern blot analysis. We confirmed that
twenty-nine out of 46 transgenic Chinese cabbage plants have single copy of Cy#Ac. To obtain the sequences
information on the transferred DNA (T-DNA) integration into plant genome, we analyzed left border (LB)
flanking sequences by genome walking (GW) PCR method. Out of 46 transgenic Chinese cabbage plants
examined, 37 carried the vector backbone sequences. This result indicates that the transfer of the vector
backbone from the binary vectors resulted mainly from inefficient termination of LB site. Analysis of T-DNA
LB flanking region of 9 transgenic Chinese cabbage plants without vector backbone revealed that all LB ends
were not conserved and nucleotides up to 36bp from the LB cleavage site were deleted.

FATFOEN AEA & Y29 T-DNA 25t Hefst=
Aoz d#A 9lrt (Sheng and Citovsky 1996; Zupan et al.

M2

Agrobacterium tumefaciens® o}-83t FAAIIHLE ol#f  2000). T-strand= YutA & RBOJA] A|ZHE ojA] LBoJA]
FAAE Ashe HHAo| 7P} Wol ol gy HhHo] FARE FAoE d7A Ut

T} (Hansen and Wright 1999; Glevin 2003). =918}31%} dh=
A FHA = A tumefaciens®] Ti (Tumor-inducing) plasmid
oA 25718 947] A2 F4E 25 boarder (LB)S} +5
boarder (RB) Afolo] &3ttt Ti plasmidife] VirD1x}
VirD2 T A2 1B RBY 3d3} 4WA A7 1N EE U4
3tof gt 3, VirD2 g o] G U7l T-DNAY §'off &
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Iy #29 gFEIM HEAY Asdz 2454
AHEE ofU et 2R 2] backbone = A EYEE Bivt
AT} (Kumar and Fladung 2002; Kim et al. 2003; Huang et
al. 2004; Kuraya et al. 2004; Kim and Lee 2007). -2 3%,
LB Ei= RB QHF-of 244 backbone?] U5 A7 Y E
= 2HHA|9] backbone HA7H AEH Q] AlFUZ =] &
EQIe}. FUAEE AEA Azl 744 backbone &7
A go] Al v &2 20% WA 50%2 HuEgon, ¥
. ALofl= T5% A & Ve T (Kononov et al. 1997; De
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Buck et al. 2000; Kuraya et al. 2004). o]2{dt &
Agrobacterium 22 FAAZ A= 271A] PR A3t
I ok AA, Vir DiFo] T-strand F4S oA RBE
ARSI Z Q45 LBoA] T-strand T2 AASHA| £
3] ALHOZ read-through (HPARIF)E] 24HH<
backbone I &7 TolEl= A3k EA, T-strand & AJo] LB
A AlZElo] RBE ZleiE|o] HA S5HA7E == Yo

= AoE A Ut

=5t} Sh= T-DNALJof KA backbone §7]4]
go| AEAY AUz BUEe A2 oS 22 24
& o718 & Qlok AA, LA backboneo]] 3= B71A]

< EURAAY] il 3k v = Sk 4, A4
A FRAAHE AES FAlske BRE=olU Fuliste
SHAEE EYFA7 ol9e EFaT §AAY =Y
A3tz QA Yrh (Gamble and Gunson 2002; Lusk and
Sullivan 2002; Small 2004; http://www.defra.gov.uk/environment/
acre/molecdata/pdf/acre_mdr_guidance.pdf). wetA] 2| ofg
o FAEE S5 T-DNAY] vZ2 G7| A Eof 4124
2 So7HH AAEE Yodle fAHAE BYste &t
A 2] backboneo] A& ol 4418 A FHARBAE €A
5-3}= ' (Hanson et al. 1999)7} LB A T-strand 2
AN Zajo] AdAo R BANGHE 2 2] o]
A T olite] LBE A&AH R Qa(sto] HAHsS 2t
+= HH (Stahl et al. 2002; Kuraya et al. 2004; Huang et al.
2004) o] A= ek

£ Aol FEAG w304 <] T-DNAS] AEA A
U 9] =¢okARS B3| 1A}, Agrobacterium-& o]-8-3t0] uf
Z FHUATAZ A9, o)& wiF FAHEA Y =4
219 copy 45 Southern B4 £33 91319t} Genome
walking PCR& ©]-8-3t¢] §H g uf3=2] T-DNAY AR A
& FEHL, F7IMES 2AoH, FEAY Wi A%
o= FAHEA] 2HHA ] backbone H71A o] T &
e FUstgich

2 e

>

TE U
ASHE

% (Brassica rapa) A= FF35H SAASY =
Y& AL W2 FAE 10% (vv) oghEolA 287
F At th, 2.5% (v/v) sodium hypochlorite o] 4]

087 42517 B4R 33 ARaRT, S2E SAE
MS 7]#¥u}#] (Murashige and Skoog 1962)°] A|Akgt 3., 2
6°ColA gl Fob 3 5UR dfFAEA 9 oS
YRR g

Q%I

sEAe] WP EABANE ) A9 AR &
HEA| 9] 4162 pCAMBIA3301S backbone © 2 3}o] dual 358
ZEHEYG AZoA HHo] B HeE AV|IMEE WHT
S 2AFA SRR Crylde GAALL 358 T2 T E|Q} A}l
2Re 2 ASGHAQ MdMADSE AWFoR A
dlo] A zsbglch ubA] 4102 pCAMBIA33012 backbone
02 3o} dual 358 ZREEQ ABoAN FHo] B HEE
A7IMES HET HSAFY AR Crylde FAAL}
358 ZRHE} E T2 A FAA CnlC H44E
EQlete 758 A ARSIt 279 2N BF At
AR bar FHAE ANV O, Agrobacterium tumefaciens
LBA44040] JAAZE g SRR E Zg
o} A&t} (Fig. 1A and Fig. 2A)
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FHAXMUE 4. tumefaciens LBA4404Z YEP (KmR} ol sl
2o HE3to] 48A)7F F9F A kstATh Agrobacterium
djoFeio] i shuiEE 2087 A s, | mgll
NAA, 1 mg/L BA, 10 g/L sucrose, 8 g/L agar7} 37}d MSHj
AoflAl 297t TEuisth FEASE HES AZAE
A1 93} | mg/L NAA, 1 mg/L BA, 300 mg/L carbenicillin,
3 mg/L phosphinotricine (PPT), 10 g/L sucrose, 8 g/l agar7}
71 MS Aol A afokst ok, 35eotch Al sttt
AL Az = 300 mg/L carbenicillin, 3 mg/L PPT, 10 g/L
sucrose, 8 g/L agar/} A 7}E MSHIA 2 A W& ko
gk AE AAE <3 3 stEoR ojdzte] A4
AB&3kgich

i

i HEMEH O Southern blot 244

Genomic DNA:= Kim (2002)9] 22 o] &-5le] 223}
@, 20 ug DNAZ R|SHas HindlZ Hzj5to] 0.8%
agarose gelof] 7|95 3E TR, capillary transfer B (Southern
1975)2.2 nylon membrane] o]A|Zct. Membrane-2 0.5
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Figure 1. Map of the binary vector 410 (A) and Southern blot analysis of transgenic Chinese cabbage plants (B). (A) LB: left
border, Dual P35S: Cauliflower mosaic virus promoter 35, T35S: Cauliflower mosaic virus terminator, BAR: phosphinothricin
acetyltransferase gene, CrylC: synthetic insect - resistance gene, CrylAc: synthetic insect - resistance gene, RB: right border. (B)
Genomic DNA isolated from transgenic plants harboring 410, was digested with Hindlll, and then hybridized with Cryldc gene.
C: wild type plant, number means different Chinese cabbage plants. M: 1kb plus 100bp DNA ladder.
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Figure 2. Map of the binary vector 416 (A) and Southern blot analysis of transgenic Chinese cabbage plants (B). (A) LB: left
border, Dual P35S: Cauliflower mosaic virus promoter 35, T35S: Cauliflower mosaic virus terminator, BAR: phosphinothricin
acetyltransferase gene, CrylAc: synthetic insect - resistance gene, MAMADS2: Malus domestica MADS box gene, RB: right border.
(B) Genomic DNA isolated from transgenic plants harboring 416, was digested with HindIll, and then hybridized with Cryldc gene.
C: wild type plant, number means different Chinese cabbage plants. M: 1kb plus 100bp DNA ladder.

M sodium phosphate buffer (pH 7.2), 7% SDS, 1% BSA, 1 2 EX|¥ Cryldc DNAE 7713}0} 12417k hybridizationd}
mM EDTA, 0.1 mg/ml denatured salmon sperm DNA7Z} &7} @ch Membrane2 2 X SSC, 0.1% SDS &9 (65T)of| 4 20
' -golol|i] 3A17H (65 C )2} prehybridization 3+ TRS; [0-"PIACTP &, 1 X SSC, 0.1% SDSEH (65C)ol4 208 AH3 3



104 - Journal of Plant Biotechnology

Bio-imaging analyzer (BAS-2000; Fuji Photo Film, Japan)&
BB,

T-DNA 427919 CIHME =M

FAAEYo] FQlE vjF4] EH| 2 5E genomic DNAE
Ha]3}o] genome walker (Invitrogen co.)S 0]&3}o] QA1H A
& ISk AR AT HHES o3
T-DNA7} AFelEl Q1A H9E ZZ 359t} Genome walker?)
Hhof wa} E2]E genomic DNAE Dral, EcoRV, Pvull,
Stul 9] blunt-end A|SHAE 0]&3te 37 C oA 24)7F A g
3 3, 719%5& 53] genomic DNAY] e 2I5HY
t}. AetE genomic DNA] 25 uM genome walker adaptor
(5'-GTAATACGACTCACTATAGGGCACGCGTGGTCGAC
GGCCCGGGCTGGT-3', 3-H;N-CCCGACCA-PO,-5")E A7}
3te] 16°CofjA] 8A|Z o4} ligationd 433tgich AANHS
S Al HallA 10C oA 58 H2gt Heoll olE 3
DNAZ bar F1 Zz}o]H (5-CTTCAGCCTGCCGGTACCGCCCC
GTCCGGTCCTGCCOG-3)¢} APl Zato]r (5-GTAATACGACTCA
CTATAGGGC-3)& o]&3}9] Ist PCRE 43131, o]&
3} 45}ed bar F2 Zato|H] (5-GGGTTCCTATAGGGTTTCGCT
CATGTGTTGAGC-3)9} AP2 Zetot (5-ACTATAGGGCACG
CGTGGT-3")E 0|23} 2nd PCRES 43 3}4it}. 1st PCRI}
2nd PCR 278 94T ol 387H A7 3, 94T ojl A 25
%, 2°CoA 389 9A = 78] AAjsta, 94TCoA 25,
67C oA 35.0] BAZ 128] Wstol AAIatT, 67C A

B2t 2% FE3gh 55H PCRARES 1% agarose gel
o A7)gE3t T, gel extraction kit (Qiagen co.) S ARE3}]
AAIZ T, pGEM-T easy W& (Promega)ol 4fl3ko] o3k
o} A7|NEE Sstgitt E1E 71419 NCBI BLAST
B4 & o]gato] fAY B #sig

i3 PAHBH oA 29HA) backbone H7|M B2 EA)
A RE Eelsl7] $laiA T-DNAY Q&9 bar Zzjoln
(5-CTTCAGCCTGCCGGTACCGCC-3"2} T-DNAS] LBuPZ
Z0] packbone Eo|Z¢l Zzlo|m¢el LB out Zlo|H
(5-CCGCCGTGATCACAGGCAGC-3)g o83t PCRE &
3Lk PCR 272 9 C oA 387 FAA7L 3, 94T
A 30%, 60CojlA 30%, 72CoA 3022 dAZ 303 gt
Bato] AAJsta, 12T oA 582t 3F S239. FEH
PCRAME2 1% agarose gelol 47| FF8t 43t

AP RS el YA AaE 2559 A
EUE RHA|(410, 416)E octopined ] vir FAAE A
Y agrobacterium strain LBA4404 (Hoekema et al. 1983) <]
EYaHgich 5UTE Fufkst v st ol agrbacterivm @
gAg HET &, 297 FE5uEE A3, PPT7 A7t
H ujAoA FHABAE ALsiqich. dopd MAE
PPT7} Z47He B AjoflAf 2-35uich Achu Fabd s, Fel
= 5 gHEo Aojd AN IHAA HHA9 Fio]
HEE o BHIR

RN 50 =9 RHXIC| copy +

AR WA E4 Y SeAPAY A% EYAR &
AR =5 ERI517] Hafi4], PPT v zjo] A Hopd
2 w3 Qlah FAARA 7R G g2 v doniE
genomic DNAE $:&3}9] Cryldc®] DNA @HE probe 2 0]
£-3}¢f Southern 4 =35}t

A RS 9HH 4103} 416 o] 83ted PAMSE 3
ZAFA w25 43 23}, g2 ME band7} HEEH
A Aokot (Fig. 17+ 29] lane C), AT #jF:AEH ]
AN+ band7t FEE o] BjSAE4] 2 genomeW| & Cryldc
AR RYE G2 st AEdEE 25 410%
ol g3} Autel PAXMY i EH 9 Southern £4 41}
1 copy®] 7427 =9E R 72% (23/327A)), 2 copy 9]
FAATE = AL 12.5% @/3270A), 3 copy ] A7}
T AL 3% (13274A), 4 copy oA A4S =UH
75 12.5% (@B24ANE YeRT (Fig 1). A=3388 &
BHA) 416 o] gdte] ArE A wiFAEAE £4T
A}, AR v|2AER 14704 Fo0A 1 copy?) F4
A7F =g AL 43% (6/1474A), 2 copy] FAATF =Y
AL 29% @1474A4), 3 copy®] AT =YH AL 7%
(1/147§4), 4 copy o149 FAA7F EYE ZH$= 2%
GNaAANE Yebdtt (Fig 2). 3EASE wiFolA =dH
A2 copy g8 WAl wt bo]7F VRAITE 1 copy S
AA7E 2" Zo] 43% (41628 - 12% (41028 =
Ve, ol FAA3 HY H]& 36% - 49%) B} tha

-



SHEXEY GM HiF0IM T-DNASH ASH Als9) oI 29 84 - 105
w2 1= Fifoltt. §uek vja9| T-DNA Bt copy  backbone DNAZE glo] T-DNAZF =9l A2 Basa
T 40 SRAY G5 156, 416 SR A4 2072 1 onf, E Aol v AP 15% WA 285%F YeEhd

BRI 0|23 b 7129 o718 <] T-DNA B copy
2291 1.5 (Alonso et al. 2003)2} ¥ 8] T-DNA FH+ copy 422
1.76 - 207} v]43t AgRS Uebich (Sallaud et al. 2003;
Sha et al. 2004).

T-DNA ARIF9I9 QIHME

& AR AHE v FAATA = 2HAEE 3n
B0 FUHBS stol YT 410 WA A
FAR 580 1.8 + 0.5%= UL, 416 2HHAH| 9} ¢
1Hoh W2 0.7 + 0.3%= WERTH (Table 1). Agrobacterium
& o9 2R AN ELL W2ES0 uje} 04 - 9%
9] Z}o]7} LFER}L A 0.8 B E|QIT (Cho et al. 2001), &
YRolX A WAl eAAoR BAY 580l &
& B3] H3) e W YRAY EEL e ok

]2 genomeL}e] T-DNA 4tJ29le] Q4 @S 23}
TR} genome walker®] B o] ule} PCRE 4=3351%ch 1
AT}, 410 2HHAIZ FAHZE 32H19 416 LU Z &
AHSE 14747014 LB AHF-9olA F 98709 PCR 4t
&0 SEHIUL, o5 FUIMEE B3 1 A%
410 SRHAZ FAHZE wF=AEAAA 15% (5/3274A),
416 XA = FAALE ujSA] 28.5% @/1474A)7 &
HEA]| backbone DNA7Z} §lo] Hlj5= genome 2 AH)I= Qi
AgrobacteriumE ©| 83 AEH AAE A, of7 1A=
20% (De Buck et al. 2000), B4l 25% - 50% (Kononov et
al. 1997; De Buck et al. 2000), ©7]+= 34% (Abdal-Aziz et
al. 2006), 244 8% (Kuraya et al. 2004)7} 24|

(o]

W o oy A7y ALY AR Ao Bt

410 2uHA 9] -9 T-DNA copy £7F el 39 13%
(3/2374A) 7} &-5+4] backbone DNA7} §lo} T-DNAZ} ¢
Fjglot, 416 Lo} %% T-DNA copy 47} sl 7
S0l 67% (4/678A)7F 24+ backbone DNAl0] T-DNA7}
Y9 ACE yehta SR W] Fo] uf> 2A
vebiteh e, 270 o]4ke] T-DNA copyZt =0 ¢
L4 backbone DNAZE AHE AL 410 849 AL
77.7% (1974 A), 416 2HEA ] 732 100% (8/87HA) = ek
R, S50 BLoM % 27) o4k T-DNAZL =9H 3
AREA A T-DNAZL 1 copy A UE 772t gol 24t
A backbone DNA7} 4F¢JE Ao2 RUEUt} (Kuraya et
al. 2004).

28kA HZ T-DNA copy 4 Hll3: genomic DNA 2] 2l
HEAE AR A1} 410 2942 FAATE w3 A
FolAl 410-133 410-14= FUT QA EE Ad A=
FRIE|OJA o)L FYT AL fHY JYATAR B
=, T-DNA copy”} 271 o] =4 w5249 3¢
ol A% &4HA| 9] backbone DNA7} AFQlglo] FAAT o] o]
Fojag Estgn AArd & daRuzE AdE A
S 7Y BA g EIE 4= Qi) 416 HHA = HF
A 9ol 410 28R} vh7IA| 2 U AL &
o] FAHASAE SAT 4= UL (416-23} 416-3), 416
A 9] 73 -9-olli= T-DNA copy7} 17421 o7k 294
2] backbone DNA glo] 2o o] RojAE EIsIGln
(Table 2), o159} GAAUY FA= w2 A5A77+ 92
5 Hoh Jet A2E AT 4 gleget uddo

Table 1 Characterization of transgenic plants harboring 410 and 416 binary vector

Plant expression vector

410 416

a) Transformation efficiency

b} % CrylAc (+) from (a)

¢) % CrylAc () from (a)

d) % plants with single copy Cry1Ac from (b)
e) % plants confirmed backbone (-} from (d)

18 £ 0.5%
96.9% (32/33)
3.1% (1/33)
71.8% (23/32)
)

)

0.7 + 0.3%
77.7% (1418)
22.3% (4/18)
42.8% (6/14)

66.6% (4/6)
22.2% (4118)

13% (3/23
9.09% (3/33

plants generated/explants treated t standard deviation
CrylAc(+) plants were confirmed by Southern blot analysis
CrylAc(-) plants were confirmed by Southern blot analysis

(

(

(

(

(

(f) single copy, backbone-free plants isolated/ plant generated

(

(

(

(e} CrylAc(+) plants were confirmed to be backbone-free by GW

a)
b)
c)
e)

PCR analysis
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Table 2 Analysis of T-DNA integration into plant genome in LB region

Line of transgenic Chinese

cabbage plant Copy number Read length {bp) Homology search by Blast
4106 1 581 Toe33
410-13/14 1 491 KBrBO89HO7
11027 ) 720 KBrBO8B6M23
115 Not found
410-29 Multi 300 KBrHO97M21
416-2/3 1 630 Not found
416-9 1 720 KBr00p13
416-17 1 462 Not found

23779] T-DNA U599 LB AFAME 24 Fiofi=

T-DNA AI529] LB QM =4 127]= LBY| 5417} dolgld o, 11749] 749 Hdf 78bp

Arto] FolwlQl W (Kuraya et al. 2004), B19] A% 61709

=R 9] backbone DNA7ZF AFIS|A] of2 vl 24 [Rolgolo) 4 287)2ko] LBY] H9j7} Wolglglout, v

Ao LB QUM E £4 2, 25709 LB F7IMElM B2 x)9 A9 T-DNAQ| 180bp7}H7] Hrho] Hugs AgS U
22 g WA 494 FIIA BN Y 75?;%} EPT} (Kim et al. 2003).

(unction) HHH 2| F3leh (Fig. 3). HE A2M LB Q1 2 ydo)|y £ 46719 vl AR oA QgEeo)

NG 24 2R U, 5T 20709 LB ‘Wi 97| BL B3 A3k 241 backbone 974 o] 4tl

g eMEE O AYRolAe] Aol HUEIT g AL 3sAMR vebgeh 059 AR drlNg
(Kumar and Fladung 2002), o} X+= 617] FollA st H & 2%} Ax} e 2ukyo] LBE29] backbone F7]4E
SR Aol HHHA FAL (Kim et al. 2003), S84 o] FelE et WhEHLATH oA 28H3]] backbone % 7]
9 7% 237} FA 24 shuynto] Heknef Fqo] B qgof ERoHE F9le}] Hs]w T-DNAS] u}Zr23} of

TEIL (Kuraya et al. 2004), 22|19 - 397] Folld 3t 29 Zeo|}E o|Lsle] PCRE 488}%c} (Fig. 4). 1
U A0 232 TH(Stahl et al. 2002)5%] ok A} LUHHE o] &3t PCROJAE= DNA4 FEo] o]FojH
2 A9 Adbe 7|29 HUw vt %S UESl  oU g2 Fo) A= DNAY ZZo] o]20ix)] o9ttt (Fig.
th. FAXE i3] 87]9] T-DNA A5 LB ™A 4 P9} Q). w2 FAASHA 46704 FolA AN G EA AT}
g B4 2T 670 LB 29471 dotglglout, 27118 B 244 2] backbone H 71 A Bo| ArUE A ke 9714 Fof
LB ¢tZ9] H71A 29| 2o 36bpe] Aol EALUTE o] A 87§A= B DNAY ZZ o] o]F0jR| 7] gobA] 28]
23 B3 71&9 Hud A AEQ Sppoi= 9 backbone @7 A Fol EAeHA] Yo FsHrh 1

T-DNA LB l

) ACTOC
418-6
410~13/14 2
410-27 () M £ X GTGTTETTA CALTTTSTT T, 0 WIESRC 1 gagt i CRECCEEETRCE
1027 (D)
410-28 COACALTATATC e tvatragiscy Re:izak Risaived
418-2/3 AN («agiEst ot e teat tTtgtance
416-8 JETETTAT TAAGTTGT] Qllst11tagagtagtaecatyt
416~17 45T AT T T T T TAS T TG TAC AT TAAAAATS TERta Nl R et et vt e T

Figure 3. Sequences at junction regions between the T-DNA LB end and Chinese cabbage genomic DNA. T-DNA sequences are
presented in capitals with LB sequences in box. The 20bp plant sequences are given in lower case. Plant number of transformants
is shown at the left ends. Arrow indicated LB cleavage site.
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Figure 4. PCR amplification of junction regions between T-DNA and vector backbone. (A) PCR product from transgenic Chinese
cabbage plants obtained by 410 binary vector. (B) PCR product from transgenic Chinese cabbage plants obtained by 416 binary
vector. P: binary vector, C: wild type plants, numbers above each lane represent individual transgenic Chinese cabbage plant. M:

1kb plus 100bp DNA ladder.

L}, Southern 4 27} th=9] copy7} EUH AL E &g
410-2970A|2] %% DNAS] 2o} o|Fo|A 24142 backbone
A714Go] EAgto] =Gtk ol 4102977 o] th
9] copy7t EUH A AFAGEAA] 11| 2] backboneo]
HEEA Eod T-DNA = 2HEA 2] backbone F71A]
do] Ar¢lE T-DNA copy7t 413 YrERH L Utk (Fig.
4A). ol=|3t 24kA2] backbone |74 B2 A& LBEH
oA T-strand®] FH0] AHZ o]F0i2 2] YokAY LBE
7} T-strand 9] 7HA| 2 2-83F Ao & WoHET) Lo W
< B0 o3t LBRHE F7 o) 4408 S
ol Adste] FAHEE £33 3¢ 29A| Y backbone
A7IME9 Aol A3 Eolette ATt AAE T
(Kuraya et al. 2004; Huang et al. 2004). o}&= LBE$7}
T-strand®| F2E A2 2HHR] GFotr] 23HH|2] backbone
A7 o} AERY AxUE A&HoR Add s
oekEch

o|}e] AMZ Agrobacteriume 0|85 vl FHAHEE
Foata, PAATE WFAEAY =dfARe Asy
o YA 9 FHNEES FU3E 23 2942 backbone
A71M o] w& BIEE AFYEo] A webA FE
A AE Adske A AEA & F95h] Hof
FAATAEY SRR AR Yol F3 £ ES)
Z EHo] g

1 2

ol e S ol 8% FUHBL dride] WA}
TY B 489 AEY2 IR EAE EYste 4B
4 wlolck. HFATAH Cplde FA7 =98 3
AHEAE ofzzdEe FAABAS B 2L B ®

AFAA] =& Southemn £4& Fote] ATt v
FEAEA 467] S 2978 1 copyd] Crylde AR}
=99 Ao g FRIEgI: 42X 9 AFE T-DNA 23}
of T AHE 27] A LB AHALE genome walking
PCR & kol EA8h 46719 via3 A ASAIF
ofl A 3778 9HA 9] backbone F7|AEE AU AL

Zl= et oet Atk =Y WA LB A H A A
2 FHo] o]FAA] gFoba] ¥R backbone F7]A]
go| 2utE Ao HojZrk 27EA| 9] backbone H7JHE
of ZJHEA o2 97HA 9] HiFFAXBAE LB AFAME
< B4e A3}, BE LB £9e AUt REER] ook
T, AR A 36bp7HA = AH o] EIE Ut
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