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transferase HPT hpt
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AF234296 Agrobacterium
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Fig. 1 Schematic representation of the Ds-T-DNA a and Ac-T-DNA b as well as selectable markers associated with each.
These two vectors are based on pCAMBIA1300. Abbreviations LB T-DNA left border RB  T-DNA right border HPT hygromycin phosphortransferase
BAR  phosphinothricin acetyltransferase gene 35S  CaMV35S promoter NOS3’ 3’-end signal of nopaline synthase GUS -glucuronidase 35S polyA
CaMV35S polyA signal Ds5" 5’ termini of dissociation from maize Ds3’ 3’ termini of dissociation from maize A35S CaMV 35S mini promoter UBi/E/
T maize ubi-1 promoter/Exon/Intron Ac transposase transposase of activator from maize. barl bar2 hptl hptu EDSI EDS2 and Ds3-1 2 3 and Ds5-
1 2 3 are primers used for PCR analysis and TAIL-PCR.

1.2.3 DNA 20d 3 hpt hptu 5'-cggtegeggagge-
~4 cm 1.5 mL tatggatg-3’ hptl  5'-gctictgegggcgatitgigta-3’

500.L DNA 100 mmol/L. Tris-HCl 599bp bar phosphinothricin
pH8.0 20 mmol/L. EDTA 500 mmol/L. NaCl 1.5% acetyltransferase barl 5'-atgage-
SDS 65C ccagaacgacgece-3’ bar2 5'-tcagatcteggtgacgggea-3'
20min / / 20:4:1 354bp

10 s 12 000 r/min 5 min 500pL 1.2.5 Southern DNA
1.5 mL 1 mL. -20%C 5p0g  DNA  Hindll
5 min 12 000 r/min 5 min 0.7%
1 mL 70% Hybond-N +  Amersham 2p
100uLL 0.1 mg/ml. RNaseA  TE hpt bar
pH8.0 PCR Hindlll 1 hpt
1.2.4 PCR Ds F, Ds Hindll
EDS1  5'-atgetteeggeteg- T-DNA  Ds
tatgttgtgt-3' EDS2  5'-aagcgtaaggtatattiggaagta-3’ 1.2.6 bar 3mg/L
Ds EDS  Empty donor site Phosphinothricin  PPT F,
EDS1  Ds3-1 5'-ggticcegicegatttgact-3’ bar
FDS  Full donor site PCR 1.2.7 Ds
EDS1 EDS2 Ds3-1 TAIL-PCR ’ Ds
EDS 516bp DNA  Ds3' Ds3-1 5'-ggtic-

FDS  287bp oegtoegatitegactzd 7 pfls 312 & Sleegatiacsgtattatcoegtic=3 o
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Ds5’
Ds5-1 5'-acggtegggaaactagetetac-3"  Ds5-2  5'-tecgt-
teegttticgtttittac-3"  Ds5-3  5'-cggteggtacgggattiice-3’

Ds3-3 5'-tegtitccgiccegeaagt-3'

Liu °
PCR
pUC-T M13
DYEnamic ET dye terminator kit
MEGABASE1000
GenBank BLASTN Ds
DNASTAR version
5.0
2
2.1 F,
T-DNA
Ac-T-DNA Ds-T-DNA
Ac  Ds Southern
Ds CE68
Ac CAc46 2 F, F
108
k< Qj g
bp =
23130— ’
9416— Q
ss—illy
4
4361— "
2322—.
2007— _
2 Ac-T-DNA  Ds-T-DNA Southern

Fig. 2 Southern blot analysis of Ac-T-DNA and
Ds-T-DNA parent plants

2.2 Ds F,
F, hpt Ds
Ds F, 100
CE68 x CAc46 F, EDS1 EDS2
Ds3-1 PCR 4
3 EDS* FDS® No.4 EDS*

FDS™ No.12 EDS FDS* No.l1 367 8 9 10 11
13 14 15 EDS™ FDS™ No.2 5 516bp

empty donor site EDS

Ds 287bp
full donor site FDS Ds
25 K, EDS* FDS* EDS*
FDS™ EDS Ds F,
25/100 25%
1 23 45 67 89 1011 12131415M
= —500bp
- o5 BB S0 S5 6 4 —250bp
3R Ds PCR
Fig.3 PCR analysis of excision events of
Ds elements in F, progeny
D Bands of empty donor site EDS
= Bands of full donor site FDS
2.3 HPT BAR®
hpt Ds EDS™
FDS™ Ds
1 27
EDS™ FDS™ hpt PCR
17 hpt 4 hpt
Ac-T-DNA 10
hpt 10  HPT™ bar
2 bar
5 F, hpt Ds
Ds hpt bar
PCR 1
1 F PCR

Table 1 PCR analysis of F, plants

P EDS- FDS-
EDS* FDS* EDS* FDS~ EDS~ FDS*
plants HPT- BAR*

HPT~ BAR™ HPT*

100 6 19 48 2 8 17

EDS empty donor site FDS  full donor site.

2.4 HPT BAR® Southern
PCR HPT~
BAR'F, Ds bar
HindIll No.2 No.5
DNA CE68 2
6a Ds
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DNA hpt hpt
6b

2 516 17 19 29 30 31 33 35 40 43 45 52 53 60 61 63 64 66 70 75 76 M bp

4 EDS” FDS™ hpt PCR
Fig. 4 PCR analysis of hpt gene of EDS™ FDS™ plants

M CK 2 5 29 31 45 63 77 78 82 90 P

«—BAR
specific bands

5 HPT~ bar PCR

Fig. 5 PCR analysis of bar gene of HPT™ plants
CK  Zhonghua-11 as negative control 2-90.

HPT~ F, plants P. plasmid pDsE as positive control.

gz
B S HPT'BAR" HPT'BAR*
bp
23130 7 HPT” BAR®™ HPT™ BAR™ PPT
Fig.7 PPT resistance analysis of HPT™ BAR"
9416
and HPT™ BAR™ plants
6557 — -
FEIE No.2 Ds 7
} 0J1339 _ FO5 GenBank AP004009
2505 23394bp No.5 Ds
2027
7 0J1136 _ D11 GenBank
a b
AP003749 107794bp 8 Ds
6 HPT BAR' Ds F, Southern 3
Fig. 6 Southern blot analysis of HPT™ BAR™ Ds only 9
Izawa
F, plants
No. 1 GCATCTGAAGGACTGAAG DS GACTGAAGCACT-
a was probed by bar gene fragment
TCGTTT AP04009
b was probed by hpt gene fragment.
0J1339 _ FO5 23394bp
2.5 HPT BAR® bar No.2  ACAATTGGTCTGAGCAGT DS TGAGCAGTTGGGGT-
HPT™ BAR®  HPT™ BAR™ TCCC AP003749
PPT bar 0J1136 _ D11 107798bp
HPT™ BAR®* HPT BAR~ 7 8 HPT™ BAR'F, Ds
HPT™ BAR"
HPT™ BAR™ Fig. 8  Ds insertion position of HPT™ BAR" F, plants
PCR hpt in rice genome
Ds insertion position was at 23394bp of BAC clone 0J1339 _ FO5
2.6 Ds GenBank accession APO04009 in No.2 plant. Ds insertion position was
_ . at 107798bp of BAC clone 0OJ1136 _ DIl  GenBank accession
TAIL-PCR 2 HPT™ BAR i
AP003749 in No.5 plant.
Ds DNA
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Application of Ac/Ds Transposon System to Genetate Marker
Gene Free Transgenic Plants in Rice

JIN Wei-Zheng DUAN Rui-Jun ZHANG Fan CHEN Shuang-Yan WU Yun-Rong WU Ping”
State Key Laboratory of Plant Physiology and Biochemistry ~ College of Life Sciences  Zhejiang University Hangzhou 310029 China
Abstract It is critical to generate marker gene free transgenic plants for retransformating or eliminating the potential harmfulness
of marker gene and its product. In this study Ac/Ds transposon system was developed for removal of hpt selection marker gene
to obtain marker-free transgenic plants in rice  Oryza sativa I,. . Ds element containing the interesting gene bar was constructed
next to the selection marker gene hpt to get Ds-T-DNA. Rice plants were transformed by Agrobacterium tumefaciens EHA105
containing Ac-T-DNA and Ds-T-DNA respectively. Rice plant containing single copy Ac-T-DNA was crossed with plant contain-
ing single copy Ds-T-DNA to obtain the F; plant containing both Ac and Ds elements. F, plant was self-crossed to produce F,
progeny in which T-DNA insert and transposed Ds element segregated independently. Two plants contained Ds element but no

hpt marker gene in total 100 F, plants. The result indicated that Ac/Ds transposon system could be used as a vector system for

generating marker gene free transgenic plants in rice.

Key words rice Oryza sativa L. Ac/Ds marker gene free
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