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Agrobacterium 0[0101 FETSAIZ! HIZ0IA T-DNA Right Border
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Analysis of right border flanking sequence in transgenic chinese
cabbage harboring integrated T-DNA
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Abstract We developed 14 transgenic lines of Chinese
cabbage (Brassica rapa) harboring the T-DNA border
sequences and CrylAcl transgene of the binary vector 416
using Agrobacterium tumefaciens-mediated DNA transfer.
Six lines had single copy cryldcl gene and four of them
contained no vector backbone DNA. Of the left border (LB)
flanking sequences six nucleotides were deleted in transgenic
lines 416-2 and 416-3, eleven nucleotides in line 416-9, and
65 nucleotides including the whole LB sequences in line
416-17, respectively. And we defined 499 bp of genomic
DNA (gDNA) of transformed Chinese cabbage, and blast
results showed 96% homology with Brassica oleracea
sequences. PCR with specific primer for the right border
(RB) franking sequence revealed 834 bp of PCR product
sequence, and it was consisted of 3’ end of crylAci, nos-
terminal region and 52 bp of Chinese cabbage genomic DNA
near RB. RB sequences were not found and the 58
nucleotides including 21 bp of nos-terminator 3* end were
deleted. Also, there were deletion of 10 bp of the known
genomic sequences and insertion of 65 bp undefined
genomic sequences of Chinese cabbage in the integration
site. These results demonstrate that the integration of
T-DNA can be accompanied by unusual deletions and
insertions both in transgenic and genomic sequences.
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v} 21} (Brassicaceae family)2] W& Al 52 Y4, oF, A}
B2 9 84 ZE So7 AH&E 1 9lth (Beilstein et al.
2006). 53| viF= ARG FAHER StetolA] 7HE
o, |29 FF5F Ve LAAe

Fol AHFHIL e
A Hagze §A8ka ek sz 93 B 13
7h s AN AAA AL ASA S E

oA A|E AT TuA 24 FAA WS A

Agrobacterium tumefacienss )-8t & A A FHHF H
A 02 gol o g Yylow = s 4
A& Ti plasmidj of Left border (LB) ight border (RB)
Abolof AF}lgt & A=A 3 Y= &HHAlA VD1
VirD2 T o] gste] fARE Mol A7 ol
t} (Sheng and Citovsky 1996; Zupan et al. 2000). L2} Z|
=9 AFtolA e =YFARE ubshe 2 Foll LB
U RB Q1513919] ubA] backbone 417 0% E=
A § 477k G A2 A9 DNAS] QI HE A S 2
o331 Qlt}t (Kumar and Fladung 2002; Kim et al. 2003;
Huang et al. 2004; Kuraya et al. 2004; Kim and Lee 2007).
o] 3t A A]E A 9] genomic DNA (gDNA)®] -1} 2]
backbone 7|4 Fo] A Y E = HES 20~ 50% HEolLt
=A== 75%7FA = YERd T (Kononov et al. 1997; De
Buck et al. 2000; Kuraya et al. 2004). Lim 5 (2008)2] A3
o & & H ko] A backbone DNAZ} 4F)1 ¥ 797k &
O FHAZF 1 AR (copy)?l 78 -$-+= 33%, 2 ARl A%
= 100% =Y=AUE Aoz eyt

T-DNA 47 919) LBo} RB QI A 7IAH ] H§ o

=
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L% Qlt}t (Kumar and Fladung 2002; Kim et al. 2003;
Kuraya et al. 2004; Stahl et al. 2002). Lim 5 (2008)2] A&
o A= 36~78 bp AAo] TGl 53] o]l AF o
ARG 416-3 FA 9] - ol AR ETE 6 bp &7
of A7k F9j7h A= i

Lim 5 (2008)] A@oA 3Fatald AHA7IA4E
24 Ao A= LB AIFAYE EAZE Ao
AFAZIAELE 1, 22 PCR A5 A A ko] A7 A
& Z2AsHA Eokoirh mEba olH A oA = 7]E
o] 8z LBY o187 A L& 0]83}9] bioinformatics
WO 2 RBO AHA7IAEE AU

n&u_'g
=
™

w3 (Brassica rapa) A= FEIEEH] &4 AF
g o] &otlal, FAATAE S5 A8l AHEH
o) & AR} A 23 24| 4162 pCAMBIA3301-2 backbone
O sto] & 719 35S ZRRES} 7| DS Mol
A7 Hd s = AEAd Agetes HIA I f5AF
3 AR eryldel 57, 358 L2 RE 9 ARt 2 FE
22 MAMADS2 (Malus domestica MADS box gene) 7|3}
ZHGHAA} (Sung et al. 1999)5 HpeFo 2 AFQlslo] A
Zatleh AUtz = bar FAAE AFS-6H 2™ Southern
blotg &5to] Aol FAA7F 1 AR AP E ZAE A
gho] QA G EA o AHESESIT (Fig. 1A).

HARTRS LBIHME =M

[e]

HAEE glstr] 9fsto] AlzAE AlEd BHES ©]
&3l T-DNAZ} 507k vj3=2] ¢gDNA 295 553t
ot E2 % gDNAE Stul EcoRV, Pvull, Dral, 5

AAE o] &3t 37CoA 2417 AE]gh $, gDNAS] &
HE<S agarose gelol| A A7 Y5 obof glshyieh. Aot
%) gDNAY|| 25uM adaptor (5-GTA ATA CGA CTCA CTAT
AGG GCA CGC GTG GTC GAC GGC CCG GGC TGGT-3',
3.H,N-CCC GAC CA-PO,-5)Z H7}3te] 16 Coll Al 8A| 7k
ol ligationZ AASHITE AL A5 leiA
70Co A 587 WA A3t Flof o] & template DNAE
bar-F1 primer (5'-CTT CAG CCT GCC GGT ACC GCC CCG

TCC GGT CCT GCC CG-3")%} APl primer (5-GTA ATA
CGA CTC ACT ATA GGG C-3"& 0|83} 12} PCRE
WAL, o] & 3 A5}Ho] bar-F2 primer (5-GGG TTC CTA
TAG GGT TTC GCT CAT GTG TTG AGC-3")2} AP2 primer
(53-ACT ATA GGG CAC GCG TGG T-3"& o]&3s}o] 23
PCRE 4=3J3tglch. 12ke}F 22} PCR 2712 94Cof 4] 35
F AL &, 94CofA] 25%, T2C oA 382 A=
AL, 94T oA 25%, 67C o A 38E9] AR 32
5| whsto] AXBLT, 67CHA SHI A% F 2kt
5% PCR AHE-2 1% agarose gelo] A7 P& 3 2
Qiagen Gel Extraction Kit (Qiagen)E AF&-3}o] A A|gF 3,
pGEM-T easy vector (Promega)®f Ar¢%t t}2 HIT DH5-a
E. coli competent cell (UBI)®f| transfer 3}o] oFulaFo] 7]
Ade gelstanh. &¢lE d7]4E> NCBI BLAST
(http://blast.ncbi.nlm.nih.gov/Blast.cgi) H4& o|&3}o] &
A BHE Aol

FAAS vj oA 2HFA backbone H7]A1E ] A
of f5 22I5t7] 9sA T-DNAS] QF&9] bar primer (5™
CTT CAG CCT GCC GGT ACC GCC-3")2} T-DNA 9] LBH}
7Z-2 9] backboneo] E0]4 2l LB out primer (5-CCG CCG
TGA TCA CAG GCA GC-3)2 o] &3] PCRS 483}
ChFig. 1A, B). PCR 2712 94 Coj A 387F " A7 %,
94T oA 30%, 60Col A 30%, 72CoA] 30x2 HAR
303] whEsto] AAjatal, 12C oA 582 2% &35
t}. ZZ5% PCRAMELS 1% agarose gelof| A 7] G 53lo] &
H5teict.
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HURTAIS| RBOIFME =M

RB Q1A E EA o AF&-3t primer+~= NCBI BLAST (http:/
blast.ncbi.nlm.nih.gov/Blast.cgi) | 5] Genome Survey Sequences
Database®] 7]&2] 1% LB I A E 9| FAMI & 24
stol w@T 23 HE WML GO ALY
t}. Hj3=2] gDNAS} Q-AFSH 7 © 2 wthE]= BOGFH65TF]
(5’-gac aag aga aag tat gct agg g-3), BOGFH65F2 (5°-cac aat
aat taa gga ggt cca atg-3’), BOGFH65F3 (5'-ccg tgg agg gtc
caa tgg tc-3’) primer2} RB 1M Gof| 747k A A+ 4
9] cryldel 9] BeCryFow (5'-gtg cca acg cat tca ctt ctt
c-3"), BeCryRev (5'-gta ctc age ctc aag agt gge-3') primer ~LE]
TORB BE GAAE YA AL ] Ystof
T-DNA 9] backbone @ 7] 4 E 2l P12 (5'-cga tcg ggg aaa ttc
gag ctg g-3'), P13 (5'-tta cat get taa cgt aat tca aca g-3'), P14
(5'-gta tta aat gta taa ttg cgg gac tc-3') primerE 414 5}%ich
ol 5 primerg o]-gsfo] P uj 39| gDNA| tfst
ol PCRE 33ttt 2702 94TCol A 383 WA
A7l 3, 94 Col A 30%, 60C oA 30%, 72Cof A 152]
AR 355 whHEste] dAlsta, 2CoA 1083t 2F
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sttt 525 PCRAMHE2 1% agarose gelo] #7] %
o BAsct &elE CR products= pGEM-T easy
vector (Promega)o] S2Y3to] A7IANES AAAL
A7) A E 2 FAHd-2 NCBI BLAST(http://blast.ncbi.nlm.nih.
gov/Blast.cgi) ZZI1H-G o] §3lo] FA53T
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ol FAAF A 23 WA 4165 AgrobacteriumS 0|83
of uijF=o FAASAA 14704 9] FAAS w5 L3
oh 71 F Aol AR 1, 2 B 3 AME ol = EH N
Ae 27F 6, 4, Ao ol5 FolA WA
backbone & 7] A o] EFFE A oFE A= 47hA 0] >
] 2 AFE o]Are] AL mE A o A backbone & 7] A
Qo] SelHgltt (Fig. 1B). §4-49] F9ol A= 2 AR
ol4be] §AAF EeH H9 1 AR melE Hom)
backbone H7|Ago] o] EIEQct (Kuraya et al
2004).

FAHG v 2] LB A-HAES 5% %H backbone
1A do] A A=A 982 416-2, -3, 9, -17 5 4 HAE At
&5t EAskqit)

HUARTRS LBRIFME =4

Vector®] backbone 7] A Ho] A=A 2 4719 2

Ao w29 LB QHAGS AT AT, Aanes of
270 3ot 4R F7] A Dol A2 A7 (junction)
2w A okttt (Fig. 10). I & A3 B¢} (Kim et al. 2003),
H A AT B (Stahl et al. 2002)) A= o] H A7A Tk}
fASHA Aekielel Aol spE BEEA gL v
Stk FAAT TEYO AP 049 FLAT 4]
27 % aAl A ekslolAe] Aol 2elEY

1! (Kumar and Fladung 2002), & A A S L44= 23704
o= Ao Aol gF Ao AT g2l it
(Kuraya et al. 2004).

4162 WA & o] &3k F A uljF=of 47§49 T-DNA
AYFS LB JAHA D =4 A, 416-23F 416-32 23 bp
o] LB 3917} ol ol e Q714 AS HYL, 4169

© 15 bp7} Woro ), 416-17 AL LBE Z3sto] ok
o] A71M 49 2t 36 bpo] A4 o] FQAH Tt o]t
Arle 7z WiE BAg GEB SrbAE
2SI TDNA A4l 5919] LB Q1441 S 24 Azfe] 4=
127 LB 2917k Forlglont, 11A12] A9 2 78
bpZAlo] &9l 3l (Kuraya et al. 2004), ¥} 9] 7S 617
o LBTH5191 4 207j%iol LBE] 211 Hotslale
U, Y] 9] 749 T-DNA Q] 180 bp7hA] A4 o] H ALk =

A YETH (Kim et al. 2003).

FAAg wi S 14704 Foll A CrylAcl F--A7F 1 A
& =98 Al oA 2 FEAT LB AFAES
genome walking PCR & £3}o] X390 14719
FAAL v F Fo A 1070+ WA 9] backbone & 7] 4]
& AU Aoz FALSI ot At =9 &
W) LB AHolA Ao £7o] ol FolA|7] ool

9_

(A) 35s-ter Antisense MdMADS2
— -«—
Bar primer LB out primer
b""
M P Cw .2 .35 6 -8 -9-10-12-14 -15 -17 -20 -21
B)
- - - -— e D a - — - -
(®)
T-DNA
416-2/-3 ARG TOD A TGTGTTATTAAGTTG T TAMGOGTCARTTTGTTTACACCACAA TATATO TGO B M AR AR e
416-9 ARG TOCGCAATG TG TTATTARGTTGTCTAAGOGTCAA TTTGTTTACACCACAAT GIRRR B e R A e
416-17 LULLY | 101981 tagaacac199ce

Fig. 1 (A) Diagram of T-DNA 416 binary vector and primer position for the indicated vector backbone insertion. (B) PCR amplification
of junction regions between T-DNA and vector backbone. PCR product was amplified from transgenic Chinese cabbage plants
obtained by Agrobacterium-mediated transformation of the binary vector 416. P: binary vector, C: non-transformed wild type plants,
The numbers above each lane represent individual transgenic Chinese cabbage plant. M: 1kb plus 100 bp DNA ladder. (C) Sequences
at junction regions between the T-DNA LB end and Chinese cabbage genomic DNA. T-DNA sequences are presented in capital
letters. LB sequence is presented in white box and insertion parts of T-DNA are presented in black boxes. The 20 bp plant sequences
are given in lower case. Plant number of transformants is shown at the left ends. Arrows indicate the LB cleavage site
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J12] backbone 7|4 Fo] EHbE Aoz Hojxlch
©] backbone @7]AHo] ERIEA ok 47)H 9

A
g wol LB QAHA DL B4 A LE LB
3

FE

o m}i

A7 REEA &Sk, 174 ATF$
q 36 bp7kA] AAo] SolE It} (Lim et al. 2008).
Lim 5 (2008)9] Aol A F 46712 &7 gh ulj 5o
A R A M A BAR A3 NAE Al
3570 A ol A WA backbone 7] A Eo] AFYE Aoz
UHER T T-DNA 9| H]’”LEJ"—} OFZ 9] primerE ©]-83}o]
L-HHA| backbone &7] A DL 2215}7] 93 PCRE 43
sk, 71 A} 416 —Sr‘?lxﬂ—‘% °]-§-2F PCROJ 4] = DNA 9|
Zo| o]Fo]F 21} non transgenic HjZ=ol| A= DNAZ]
= FAAE w5 14704 Fol
A 470 A= DNAS| F3o] o] Fo| A A groba -HEA 9]
backbone &7| 4 go] 2544 S-S 3159} (Fig. 1 B).

=2 4z ottt Ho Mo

S~

LB QIEME Hlu =4 Zut

|__|

LB M LS &4 A3 T-DNAS |7 D= A<
3 W 20) gDNAQIZI D 499 bp S THal T 2 Qlgiet. o
Z NCBI BLAST Alo|Eo| 4 B3 A3} 7129] Nucleotide
collection databaseso| A= FAFSE A7 EES ST 4=

Aotk ol Mol g M ofy AAFuI A
e vla Aol AU dE o ke, et
Al 7]12£2] databases %o 4] Genome Survey Sequence (GSS)
23 o] g3kl blastE AW AL} Brassica rapa®]

Distribution of 125 Blast Hits on the Query Sequence &

Mouse-over to show defline and scores, click to show alignments

Color key for allgnment scores

<40 40-50 80-200 >=200

71 g ofU|ut e 49| B oleracea (BOGF65TF:
GeneBank No: BH492821.1)2] 7| A &3} 96% AEAlS
A $AAE AT 4 STt (Fig 2, 3). olof vt
5 715 HAA Aol AE sj59] ¢DNAE AA (B.
carinata), A (B. napus), 7t (B. juncea), ZFvjZ (B.
oleracea), o\ 7)1t (Arabidopsis thaliana), ¥ (Oryza sativa)
SolA ohoFst AR =2 AEAS BT (Yu et al.
2010).

32 H2l B. oleracea BOGF65TF
clone 2] °ﬂ7]/\1 de ne 53 bp= 3olEQlom LB ¢1H
M FHE T2 449 bpot gap F2= A& 5 U
o] Q7142 99 bp7} ST QT o] BEe] 7]
Qo] Wje] gDNAZ 41T Foz weklm 379
flanking sequence & primer BOGFH65TF1, 2, 3& A|2}5} ¢
AU G7IAEE o]83Fo] A2 BeCryFow primer
9} 37 PCRE A A5} T} (Fig. 4, Table 1).

HARTRIC| RBOIFMY FA]

RB border Q1A Y EAL primerE ©]&35}o] PCRE 4
st A3} BOGFH65TF1/BeCryFow primer®] 7-9- PCR &
Z o] o]RoxA| 9O L}y, BOGFH65TF2/BeCryFow primer
9] AL a| A sizeHTh thA £ 840 bp2] band7} FA F=
AL 3Hol5}4 17, BOGFH65TF3/BeCryFow primer®] 7-$-
+ BOGFH65TF2/BeCryFow primer 2t} th4 &9 band&
Uetl= Aoz Kol primer®] A o] tha Aol 5 Hol

1 TCTAAACTAATTTTGTAACCATTATGCCAAAAAACCTAACAAATCTTACAATGGTCAGAT

PELECEEEEE LT e e P e e e e et e
100 TCTAAACTAATTTTGTAACCATTATGCCCAAAAACCTAACAAATCTCACAATGGTCAGAT

61 TTATTCTAAGCGAGCCGAACCAAATGATTAACTAATTAGCTTTTAGTTAAAGTTATACTA

PECLEEEREEE TR L FEE R T
1680  TTATTCTAAGCGAGCCGAACCAAATGATTAAT TAATTAGCTTTTAGTTAAAGT TATACTA

121 TATCAATTACCCAAATAAACTACCTATTACAATTAGTTAAATCTTCCATAAACCAAAATT

PECEECEE T TEE LREEEEEEEREREEEEE EEEEEEE TR e
220 TATCAATTTCTCAA-TAAACTACCTATTACAATTAGTTAAATCTTCCATAAACCAAAATT

181 CACAGAAATAATGCTTCATBAAATATTTAGATATTAAACCCCATAAGAAAACAARATT-T

FECECEEEEEEEECC PR PR L e e e e 1
279 CACAGAAATAATGCTTCATGAAATATTTAGATATTAAACCCCATAAGAAAACAAAAATAT

240 CATAAACAAGAGTTATTATTAAAGCCTTTTTTGTTTTGTGGCCCAAAGRTGATTAAGCTE
PECECEREEEREREEE T CEEERE e TR R T 1
339 CATAAACAAGAGTTATTATAAAAGCCTTTTTGGTTTTGTGGCCCAAAGGTGATTAARC TG

300 ACTCGATAATCGGTTTAATATAACATTAAAGGTTTACTTTTGATTTGGTTCGGTTTATTT

FELEEEREREL L EEE R R E LR LR EEEL 1T
399 ACTCGATAATCGGTTTAATATAACATTAAAGETTTACTTTTGATTTGGTTCGEGTTATTT

360 TTCTATAATCTATTGCGAGATCACGTGAGGCGCATGT-———GGACATCCAACGAAATGE

FECLCEER TR e e e ARRARTRANNRARARY|
459 TTCTATAATCTATTGCGAGATCACGTGAGGTGCATGTGGACAGEACATCCAACGAAAT GG

415 GCCAATCGCTTTAAAGTGAAGACTTTTTATTACCC 449

LELECEPCLE TR LR e rrrr
519 GCCAATCGCTTTAAAGTGAAGACTTTTTATTACCC 553

LB flanking secuence

BOGFHG5TF

Fig. 2 NCBI Blast result of LB franking sequence and alignment with B. oleracea (BOGF65TF)
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2401 2068 1(11319) 10560
Plant genomic DN A | | |
// . N -CrylAc 355 2t
334bp | 1865bp | sa3bp |
217bp
2742bp
1~99
Brassica oleracea
(BOGFHG5TF)

Antisense
MdMADS2 358 355

=1500bp

10559 8635

| | Plantgenomic DN A

B

1925bp

8795~8635
100~553

Fig. 3 Diagram of the transferred DNA insertion site in transgenic Chinese cabbage genomic DNA. The numbers above and below
the diagram indicate nucleotide numbers of pCAMBIA 3301 binary vector sequences and BOGF65TF clone sequences of B. oleracea,
respectively. RB: right border, Nos-ter: nopaline synthase terminator gene, M-CrylAc: modified synthetic insect-resistance gene. 35S:
Cauliflower mosaic virus promoter, 35s-ter: Cauliflower mosaic virus terminator, MAMADS?2: Malus domestica MADS box gene, Bar:

phosphinothricin acetyltransferase gene, LB: left border

Table 1 Primer sequences for detection of T-DNA backbone and flanking sequence

primer sequence bp
T-DNA bar S'-ctt cag cct gee ggt acc gee-3'
backbone LB out S'-ccg ccg tga tca cag gea ge-3'
genome walker adaptor S'-gta ata cga ctca ctat;_ll%lgz I\%f::cccggcacgtfa_g;g 4g_z;: gge ccg gge tgg t-3',
LB flanking bar-F1 S'-ctt cag cct gcc ggt acc gec ceg tce ggt cct gee cg-3'
sequence AP1 S'-gta ata cga ctc act ata ggg c-3'
bar-F2 5'-ggg ttc cta tag ggt ttc gct cat gtg ttg age-3'
AP2 S'-act ata ggg cac gcg tgg t-3'
BOGFH65F1 5' gac aag aga aag tat gct agg g 3' 22
BOGFH65F2 5' cac aat aat taa gga ggt cca atg 3' 24
BOGFH65F3 5' ccg tgg agg gtc caa tgg tc 3 20
RB flanking BeCryFow 5' gtg cca acg cat tca ctt ctt ¢ 3' 22
sequence BeCryRev 5' gta ctc agc ctc aag agt ggc 3' 21
P12 5' cga tcg ggg aaa ttc gag ctg g 3' 22
P13 5' tta cat gct taa cgt aat tca aca g 3' 25
P14 5' gta tta aat gta taa ttg cgg gac tc 3' 26
= Aox FZESIT E3S RB border IHFLIY T- 9 21719 @7]5 Z3ste] B 8749 H7|Adol A
DNA H7]Adef b4 AFdlo] o]RolA =7t & AHE S st
oHsl7] 943t P12, 13, 14/BeCryFow primer®] PCR ZAI}= T-DNAZ} Al QI A Do A= &3] 51| 9] backbone
PG 416 vector] F7| A At vjagt Aupef o 4f  FVIA Lol 7lojEol 7k A 9-7F TASHARE (Kumar and

A71E 2F 310 bp A= 2I5FAE T (Fig. 4). ©] AL vector
o cryldel FA AL} nos polyA terminator -4 A} Alo]of
oreshA] ¢ A7IA gl 5o AUtk Ag on|gteh
weta] o] & ISRl AW F 7P & Abo]2F KO
+ BOGFH65TF2/BeCryFow primer®] PCR A 1}H&S- cloning
ool 1498 B, 4 B 4
A7)\ G E1s R AL, vectore] A QA F9] eryldcl
o] 3 ot Hﬂ nos-terminator -9} 52 bpQ] HjF
gDNA OWHM\% geld 4 ek (Fig. 5, 6). L2fut

RB ¥7|A gL &olsh 4= ¢/ 9 2™ nos terminator 3° Tk

R

Fladung 2002; Kim et al. 2003; Huang et al. 2004; Kuraya et
al. 2004; Kim and Lee 2007) o] AFo| A= 18+ Z:T;L
2 57 FAE A T-DNAZF Al w59 #+%

Aot AR BOGFHOSTF {74148 <712 #helgh 7éf+
Aol A7E Al gDNAF-QJol| A oF 10 bpe] 7] A
dol AMH A gl on 53] o] Fiof 65bp H=
of thg A A E Aee FAsA o] A7
A 95 NCBI BLASTO] GSS &2 02 A3t A1t KBrS
008PO9F (GeneBank No: DU831759.1)9] |7~ E1} 5
3 fARE SQIE A (Fig. 5, 6). BOGFH65TFS} KBrS
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@
7/~

-CrylAc

Bst EII

@ d

er Antisense MdMADS2

7~

-CrylAc

o - NOS-ter
BOGFHESTF1 3 = BeCryRev
BOGFHE5TF2 % PIBT N g
P14
BOGFH65STF 3 —> —>
= Betﬁy—Fon
(163bp) 450bp
(261bp) 230Bp
! 620bp
(333hp)
800bp
840bp
(negative)

BeCryFow/
P12

BeCryFow/ it
P13

BeCryFow/
P14

- - -
No, 415 326596,
Wan" 310522, j;‘lz. o
1101502
BeCryFow/
BOGFHTF2

BeCryFow/
BOGFHTF 1

Yoo BeCryFow/

BOGFHTF 3

Fig. 4 Diagram of primer positions for the RB flanking sequence on T-DNA. Numbers in parentheses are the expected size of the
PCR products. The photograph below the diagram shows PCR products for the designed primers

TGCCAACGCATTCACTTCTTCATTIGGGCAACATCGTGGGTGTTAGGAA
<« CGylAcl

TTTCAGCGGTACTGCAGGAGTGATCATTGACAGATTCGAGTTCATTCCTG
Kpnl

TTACTGCCACTCTTGAGGCTGAGTACAATCTTTAAGGTACCagcagt
—> ?

atcgccattaatgtagaggttacacacgttagcaatgatcl
—>

lCCATGCCATGTGTAATCCCAGCAG CAGTTACAAACTCAAGAAGGACCAT
«— GFP

GTGGTCACGCTTTTCGTTGGGATCTTTCGAAAGGGCAGATTGTGTCGAC
AGGTAATGGTTGTCTGGTAAAAGGACAGGGCCATCGCCAATTGGAGTAT
TITGTTGATAATGGTCTGCTAGTTGAACGGATCCATCTTCAATGTTGTGG
CGAATTTTGAAGTTAGCTTTGATTCCATTCTTTTGTTTGTCTGCCGTGATG

EstEIl
TATACATTGTGTGAATTATAGT TGTCGGTGACCAGCTCGAATTTCCCCGA
—> | «— Nos-terminator
TCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCG
GTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAA
TAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTITATGGATT
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Fig. 5 The franking sequences of the RB region and comparison
with the defined gene. The undefined sequence are in lower case
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