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Abstract  Obtaining marker-free plants by high efficiency will benefit the environmental release of transgenic crops. To achieve
this point a binary vector pNB35SVIP1 with three T-DNAs was constructed by using several mediate plasmids in which one
copy of bar gene expression cassette and two copies of VIP1 gene expression cassette were included. EHA101 Agrobacterium
strain harboring the final construct was applied to transform soybean Glycine max  cotyledon nodes. Through 2 ~ 3 months
regeneration and selection on 3 ~ S5mg/L glufosinate containing medium transgenic soybean plants were confirmed to be obtained
at 0.83% ~3.16% and co-transformation efficiency of both gene in the same individual reached up to 86.4% based on
southern blot test. By the analysis of PCR southern blot and northern blot combining with leaf painting of herbicide in T,
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progenies 41 plants were confirmed to be eliminated of bar gene with the frequency of 7.6% . Among the T, populations tested

the loss of the alien genes happened in 22.7% lines the silence of bar gene took place in 27.3% lines and VIP1 gene silence

existed in 37.1% marker-free plants. The result also suggested that the plasmid with three T-DNAs might be an ideal vector to

generate maker-free genetic modified organism.

Key words Glycine max Agrobacterium tumefaciens
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Cefotaxime 50mg/L ticarcillin 50mg/L. vancomycin 50
mg/l.  MS 4~6
3 ~4cem
NAA 1.0mg/l. ~ MS 2~3

1.3
Dellaporta  *  Sambrook '
DNA
RNA T, T, PCR Southemn
blot  Northern blot VIP1 PCR

o #EREFCATGAGHGTIGATICECAAGAAACG3 i 2c. on



140

Chinese Journal of Biotechnology

2007 Vol.23 No.1

PCR 5'-TCTAGATCAGCCTCTCTTGGTGAAAT-
3" bar PCR 5'-AAGCACGGTCAAC
TTCCGTA-3’ PCR 5’-GAAGTCCAGCT
GCCAGAAAC-3" PCR 25pL 2.5pL
buffer 10 x  2.0pL. ANTPs 2mmol/L.  2.0pL primers

0.1pg/pl. 0.2pl Taq Su/pl 94C
Smin 94°C Imin 55°C Imin 72°C
2min 30 72°C Smin
0.8%
VIP1 bar
2p Zhang *
Sst 1 16 ~ 17h DNA
Southern blot Xing '°
Sato " RNA Northern blot
1.4
0.1%  Liberty Ty
T, 3d
2
2.1 T-DNA
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783bp Topo 3.9kb
EcoR 1 pTopo-VIP1
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12
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2.8kb  8.5kb Hind [l
0.5kb 3 6.2kb  8.5kb  BamH |
2.9kb 3.9kb  9.4kb Sea |
3.8kb 2
8.6kb Sst 1 2.7kb 4.3kb
9.2kb EcoRV 4.5kb
11.7kb EcoR | 0.8kb 2

1.3kb 4.2kb  9.1kb
T-DNA T-
DNA bar T-DNA
VIP1 pNB35SVIP 1 1
2.2 T,
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pNB35SVIP EHA101
Glufosinate
3~4 12
84
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Southern blot 59 bar
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86.4% 1~9
2.7kb ~
19.0kb 0.83% ~ 3.16% 2 1
Northern blot VIP1 24
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2.3
T, 3~4
4 VIP1 PCR
5
bar
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7 22 539 T,
PCR
Southern blot 41
VIP1" bar~ 2 V7-6 V7-10 V7-13  V7-
16 7 7.6%
41 20
SV3-17 10 Sv4-2 5
SvV4-4 4 SV4-8 1 SVI1-
11 1 SV2-2 82
bar VIP1 VIP1~
bar® 149 VIP1*
bar® 267 VIP1 bar
VIP1™ bar~ T,
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49.5% SV2-1 SV3-9 Sv4-2  SV4-8
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Fig. 2 Southern blot analysis of putative primary Ty, transformants Fig. 4 Possible marker-free plants screened out in
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VIP1 gene. * Herbicide sensitive plant was pointed by arrow which was marker-free
or alien gene empty.
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from each experiment 1l:-)b"
Fxperiment Explants Positive plants Transformation .;E,
rpertmen cultured obtained frequency/ % g; Sibi
04 “T~800 bpi
SV1 285 9 3.16
SV2 250 5 2.00 > T VPt PCR
V3 70 7 5 59 Fig. 5 PCR analysis of herbicide sensitive
T, plants for VIP1 gene
Sv4 300 6 2.00
% M marker N negative control P positive control.
SV5 245 4 1.63
58 NP
SV6 285 3 1.01 kb ! [
V7 240 2 0.83 i
35
SV8 250 3 1.20
[#RY
SV9 280 4 1.43 04
SV10 140 2 1.43
SV11 100 2 2.00 6 T ViP1
bar PCR
Svi12 200 4 2.00
Fig. 6 PCR analysis of herbicide sensitive and
Total 2845 51 1.79

VIP1 positive T, plants for both genes

* M marker N negative control P positive control.
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2 T, 4
Table 2 Genetic analysis of T, populations by molecular tests
1D of T, Plants tested VIP1* bar* VIP1* bar~ VIP1~ bar* VIP1~ bar~
SV1-1 30 0 0 13 17
SV3-6 28 0 0 7 21
SV1-10 4 0 0 0 4
SV1-2 29 19 0 2 8
SV4-4 25 16 5 2 2
SVs-1 30 0 0 8 22
SV4-2 29 13 10 2 4
SV2-1 26 18 0 3 5
SV5-2 28 0 0 28
Sv2-3 28 0 0 28
SV3-9 27 18 0 0 9
SV1-5 28 0 0 19 9
SV1-9 18 0 0 9 9
SV2-2 28 0 1 6 21
SV6-1 25 0 0 5 20
SV4-8 18 13 4 1 0
SV1-11 7 5 1 0 1
SV9-1 22 0 0 22
SVi12-2 25 0 0 0 25
SV1-14 28 25 0 3 0
SV2-10 28 22 0 2 4
SV3-17 28 0 20 0 8
Total 539 149 41 82 267
27.3%
3
8
pNB35SVIP1 VIP1 36.4% 6
783 Tafira  *7% 27.3% 15
VIP1 VirkE2-T-DNA 68.2% T-DNA
T-DNA
VIP1 VIP1
RT-PCR VIP1
T-DNA T,
VIP1 VIP1 T, T,
VIP bar T, VIP1
GUS 52.9% T,
n® VIP1 36.1% T,
VIP1 22 T, bar
6
T-DNA 27.3% 2
VIP1 9.1%
T, VIP1
bar VIP1" bar~ 7.6% CES
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