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Abstract: A marker-free vecior (pB NMF) derived from the binary vector pB NPLU S was generated,
which only contained amultiple cloned site betveen left and right borders as validated by restriction analysis
and squencing In order o identify the efficiency of pB NM F for trandoimation, the gus genewas cloned into
the vector and was introduced into the tomato cultivar Moneymaker via Agrobacterium tumefaciensmediated
trandomation Gene-gecific PCR and QJS stain assay dhowved that gus gene was integrated into the tomato
genome and was expressed This vector could become a reliable and efficient ool for direct generating marker-
free trandomants in plants particularly useful for vegetatively propagated crops like potato and cassava
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T-DNA 1
1
1.1
* Moneymaker’ Agl-0 pB 1121 pB NARLUS
; DH® Tiangene ; NEB ;o PfuUl-
tra" DNA STRATAGENE : Qiagene
1.2
pB NALUS ( 1) , T-DNA PL P2 PCR
2.8 kb ) Asc  /Nde pB NARLUS ,
, : pB NLD
( 1) Pl. 5'-ACCAGGCGGGTCAAATCAGG-3', P2 5'-TTGGCGCGCCAAATTAAAAACGTCCG-
CAATGTGTATIAAG-3', P2 5' Asc GGCECECC pB NLD ,
TDNA P3 P4 PCR 1 kb , Pac /EcdN
pB NLD , , ,
1 PBNMF (1) P3: 5'-CCTTAATIAAG
GAAACTATCAGTGTTTCACAGGATATATTGGC-3', P4 5'-CCACAATCCCGCCGAGTCCC-3', P3
5' Pac TTAATTAA
/[”jRE . NPT I . NPTTL  puc T i
Kpn oN | EeoR 1
AN Jat £ L
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1 PBINV F
Fig 1 Scheamatic flow of marker-free vector ( pBINM F) construction
1.3 gus pBINM F
EcoR /Hind pB 1121, 3 kb ( 35S nos
gus ) EcoR /Hind pB NM F 9.3 kb T4 DNA
3 kb , PCR pB NM F-gus
1.4
pB NM F-gus Agl-0 (Lam etal , 1991),
PCR Agl-0 50
mg- L' Km ( )  50mg- L 'Rif ( ) LB , 28 240 r- min*
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ODego = 0.6 0.7 6 000 r- min* 10 min, MS ODgy =
0.3 0.4, 375umol- L™ AS ( ) * Moneymaker
MS , 7 10d , Sun  (2006)
5 6 PCR s
1.5 PCR
10 15d 100 300 mg, DNA, gus
, QUSL: 5'-TCCTGTA GAAACCCCAACCCG-3' QS 5'-CCATC-AGCACGT-
TATCGAATCC-3, PCR .94 4Amin; 94 1 min,
60 1min, 72 1min, 30 : 72 10 min 10p L PCR 1%
1.6 GUS
aJs Jefferon (1987) 10 15d Qs

[100 mmol- L *NaPO, (pH 7.0), 0.1% Triton X-100, 10 mmol- L *EDTA, 0.5mmol- L *

KsFe (CN)s, 0.5 mmol- L™" K, Fe (CN)s, 1 mg- L ' 5-bromo-4-chloro-3-indolyl D-GIdUA (X-
Gluc) ], 37 10h 75%

2
2.1
PCR , TDNA 1
pB NM F , N pt 2.9 kb
Asc |/ Nde PBNLD (2, A), pB NFLUS 7.8
kb PCR 1.9 kb ,
, 300 bp EcdN /Pac PBNMF (2, B),
pB NLD 8.5 kb PCR 864 bp
8.5 kb
7.8 kb
1.9 kb 864 bp
A\ B
2 pBINMF (A) (B)
A:l 2 3 PCR pB NLD (A /Nde )
B:1 2 3 pB NMF (Pac /EcN ) PCR
M2 Marker ; M15 DNA marker DL 15000
Fig 2 Enzymedigestion analysisafter the reconstruction to left (A) and right ( B) border of the vector pBINM F
A: 1, 2 The large recovery of PCR products and the vector pB NFLUS 3 The enzyme digestion of the
vector pB NLD withAsc /Nde ; B: 1 The enzyme digestion of the vector pB NM F
with Pac /EcdN ; 2, 3 The large recovery of the vector pB NLD and PCR products
M2 Marker ; M15 DNA marker DL 15000
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( 3) T-DNA 1
, TDNA 1 ,

Predicated FEAZGTTTTT 2AT N CERAGCTTECATECCTECAGET CHACT
Sequenced CA2AGCTTECATFLLTELAGET CRACT

Consensus taacacattgcggacgttttt aat ggcgegecaagett gcatgectgcaggtegact

Predicated B 2ACT AT CAGTGTTTCA
Sequenced CCCCGEET ACCCAGET CERATT CTTAAT T Aae A 22 CT AT CAGTFTTTE A

Consensus ctagaggatccccgggt accgaget cgaatt cttaatt aa aaactatcagt gttt ga

[ i e O A AT ATATT GECGEFTARACCTAAGAG AL A2 GAGT GTTT ATTAGAAT 2ATCGHATAT
Rl A AT AT ATT GG TARACCTAAGAG AR ARGAGCETTTATTAGAAT AATCEGATAT

Consensus caggatatatt ggcgggtaaacctaagagaaaagagegt tt att agaat aatcggatat

Predicated FTTTATC CGTTCGTCCATTTGTATFTFCATEFCC 2ACCACAR
Sequenced

Consensus aaaagggcgtgaaa ggtttat cegtt cgtecatt tgtatgtgcatgeccaaccacag

3 (pBINV F) TDNA
(LB) (Y& (RB)
Fig 3 The partial ssquenced sequence of TDNA of the vector pBINV F
The sequence of left border (LB) , multiple cloned sites (MCS) and right border (RB) are
highlighted in pink, red and browvn regectively

2.2 gus pBINM F
PCR , PCR )
EcoR /Hind Sac /Xba , 4 EcoR /Hind ,
gus 3 kb 9.3 kb pB NM F
; Sac /Xba , gus 2 kb
pBNMF 35S nos 10.3 kb 4 ,
, gus pB NMF |
pB NM F-gus
MIS 1 2 M3
93kb 10.3 kb
T 2kb
4 pBINM F-gus
i EcoR  /Hind ;2 Sac /Xba ; M3 Marker ; M15 DNA marker DL 15000

Fig 4 Enzyme digestion analysis of the recombinant vector pBINV F-gus
1, 2 The enzyme digestion of pB NM F-guswith EcoR  /Hind and
Sac / Xba repectively, M3 Marker ; M15 DNA marker DL 15000
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2.3 gus PCR
PCR 1% , gus
, 5 928 bp ,
M 1 2 3 4 5 6
L& ] —— 928 bp
5 gus PCR
1 gus pB 121 ;2,3
4 6 , 928 bp ; M. Marker

Fig 5 The secific PCR of gus gene for partial transgenic tanatoes
1 pB 121 carrying the gus gene, 2, 3 Thewild tomabes and p seudo-positive trandomant;
4 - 6 Positive tranggenic tomates M. Marker

2.4 GUS
Qs , gus )
6
CK
w S

-',»?ﬁ

6 GUS
MG gus ; CK
Fig 6 GUS staih of leavesfor tranggenic and non-tran sgen ic tamatoes by marker-free tran Sormation

MG gustrangenic leaf;, CK Non-tranggenic leaf

3
(1)
; (2) :

; (3) ,

(marker-free trandomation) (genetically
modified organisn, GVO) ,

pB NM F 9. 347 kb,
pB NALUS 3 kb (Komari et al , 1996; Jiaetal , 2006; Lutz et

al , 2006; Ballester et al , 2007) , ,
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(deVetten et al , 2003; Jiaetal , 2007), ,

TDNA ,
PCR , 3 ,
pB NM F TDNA , (Hepbum & W hite, 1985; Jen
& Chilton, 1986) ; TDNA , 1
gus ‘ Moneymaker , PCR ajs ,
pB NM F
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