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Abstract  The dominant gene Xa21 with broad-spectrum and high resistance to Xanthomonas oryzae pv. oryzae Xoo was
transferred into C418 an important restorer line of japonica hybrid rice in China using double right-border DRB T-DNA binary
vector through Agrobacterium-mediated transformation. 17 transgenic lines were Xa21-positive with high resistance to the race P6
of Xoo through PCR analysis and resistance identification among the total 27 independent primary transformants T, obtained.
The subsequent analysis of the T; progenies of these 17 T lines through PCR-assisted selection and resistance investigation
showed that four Xa2l transgenic Ty, lines could produce selectable marker-free SMF  progenies. The frequency of primary
transformants producing SMF progenies was 15% . In addition PCR analysis also revealed these SMF progenies did not contain
vector backbone sequence and they were named as SMF and vector backbone sequence-free SMF-VBSF  Xa21 transgenic
plants. The further molecular and phenotypic analysis of the T, and T; progenies testified the homozygous SMF-VBSF Xa21

transgenic plants were obtained with high resistance to Xoo .

Key words  transgenic rice Xa2l bacterium blight resistance selectable marker-free vector backbone sequence-free

double right-border T-DNA vector
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Fig. 1

Diagram of plasmid pBXA21 and three possibly generated T-DNAs

RB1 the right border 1 of T-DNA  hp:t hygromycin phosphotransferase gene N  terminator of nos gene P CMV35S promoter RB2  the right border
2 of T-DNA  Xa21 the Xa2l gene LB the left border of T-DNA A B and C three possibly generated T-DNAs during transformation. The probes in

this study were also donated in the diagram.
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ODy, 0.6 AAM 300g/L. Ca NO; ,- 4H,0 0.5¢/L
AAM ODy, 0.2 Na, HPO, 12H,0 2.0g/L 15¢/L. 15¢/L.
AAM 28°C 72h 10° CFU/ml
30min 15d
24 ~25°C
2 ~3d
+50mg/L + 250mg/L + 250mg/L 1.5 Xa21
20d 2~3
MS Xa21
+2mg/L 6-BA + 1mg/L NAA + 2mg/L. ABA 10d B 6
MS +MS +30g/L T, A A  T-DNA C
+ ng/L 6-BA + ng/L KT + 0. 2mg/L NAA + C T-DNA A+C A C T-DNA
Ong/L TAA + 30mg/L 4 A+B A B T-DNA B+C B
12M5  + C T-DNA A+B+C T-
20g/L +0.2mg/L NAA+30mg/L DNA A+B B+C A+
10cm B+ C
3d Xa2l 2T,
1.3 | 5 PCR P6
DNA Zhai Xa21
Xa?2l Ul 6 T,
CGATCGGTATAACAGCAAAAC I T T
ATAGCAACTGATTGCTTGG 7 ‘ '
ATTGAATAATTCACTGGGTATTGG YA
DNA PCR
GTCTTGCCTTGCACTTCTGCACGA Ul 1
Xa21 hpt
1400bp  1300bp T
DNA 1300bp . . ’
DNA YAA : :
1400bp
hpt hygromycin phosphotrans ferase Rice transformation using pBXA21 vector
hptF TAGGAGGGCGTGGATATGTC  hptR vgromyein B selection
TACACAGCCATCGGTCCA GA 6 types of primary transformants (T): A,C,A+C,A+B,B+C or A+B+C
1 100bp Xa21 resistance and molecular analysis
DRBLBF GCTCGGCACAAAATCACCACT DRBLBR 3 types of primary transformants (Ty): A+B,B+C or A+B+C
TTCCTCAGCGGCTTTATCCAG Self
339bp 5[“}' ) DNA Hind [H T, segregation lines
0.8% Xa21 resistance and molecular analysis,
) hpt molecular analysis
P-dCTP Southern . )
SMF Xa21 transgenic T, progenies
PCR 7,/7; hptF/R  DRBLBF/R
Self and progeny selection
pMNDRBBIN6 DNA
Homozyous SMF Xa21 transgenic lines
1.4
2 Xa2l
23 P6 Fig.2 The strategy for obtaining homozygous
Xa21 PSA o AR R A AR Mo
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Xa21 T, T, Xa21 27 17
1400bp Xa21
1100bp  hApt P6
2
2.1 Xa2l Xa2l 17 Xa?2l
Xa2l C418 T, 27
27T, 27T, 10 1100bp  hpt
Ul I hptF hptR Xa2l
Xa?2l hpt PCR P6 Xa?2l
P6 1
1 T, PCR
Table 1 PCR analysis and resistance identification of T, transgenic lines
Transgenic Resistant or Transgenic Resistant or
line Ty hpt a2l susceptible to P6 line Ty hpt a2l susceptible to P6

1 + - S 15 + + R

2 + - S 16 + + R

3 + - S 17 + ~ S

4 + - S 18 + - S

5 + - S 19 + + R

6 + R 20 + + R

7 + R 21 + + R

8 + - S 22 + + R

9 + + R 23 + + R

10 + - S 24 + + R

11 + R 25 + + R

12 + R 26 + + R

13 + - S 27 + + R

14 + + R

hpt  PCR test of hpt gene Xa2l PCR test of Xa2l gene + positive — negative S The lesion area was more than 20% of the whole leaves inoculated

R The lesion area was less than 15% of the whole leaves inoculated

2.2 Xa21
Xa2l 3a 3b
17 Xa2l T, T, 3 ¢ Xa21
hpt
T1 Tl Xa21
3:1 6 7 20 21 4 T,
DNA 8 1 2 2
Xa21 hpt PCR Xa21 2
2 T,
Table 2 Statistic of SMF-VBSF T, progenies
To P6" T, progenies P6° T, progenies Xa2l + hpt + hpt- DRBLB- Xa21 + hpt-DRBLB-
line Numbers Numbers Numbers Numerbers Numbers Numbers Numbers
6 41 8 41 33 8 41 8
7 5 2 5 4 1 5 1
20 15 4 15 13 2 15 2
21 9 0 9 7 2 9 2

P6" resistance to P6  hpt + hpt gene positive hpt — hpt gene negative DRBLB- flank sequence of left border negative Xa21 + hpt-DRBLB-  Xa2l
gene positive hpt gene negative and flank sequence of left border negative.
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4 13 T, Xa?21
Xa2l hpt 15% 4 T, 13
Xa21 Xa21 T,
27 T,
bp
2100 — 1
fuh
1000 — -
80—
T
W00— -
sy N
e L
1 p—

3T PCR

Fig.3 PCR analysis of partial T; progenies
a PCR analysis of gene Xa2l b PCR analysis of gene hpt M DI2000 marker 1-19 resistance progenies 20 non-transgenic

control plant 21 plasmid positive control.

62 72 CK 20-10 212 3 11
' Xa2l
| ?‘ 20 T() 2 T2
t Xa21
1
i 3 Xa21
T, PCR
Table 3 PCR and resistance analysis of
T, progenies of SMF-VBSF
A Serial Total T, T,
number numbers PeR P6° hpt +  Xa2l +
of Ty of T,
1 62 43 ) 0 0o @
6-5 22 22 0 0 22
6-27 50 50 0 0 50
4 Xa2l 6-28 50 50 0 0 50
T, 6-36 50 50 0 0 50
6-38 20 20 0 0 20
Fig.4 Resistance reaction of SMF-VBSF Xa21
) 6-43 49 49 0 0 49
transgenic T, plants 648 50 50 0 0 50
62 72 20-10 21-2 Xa2l transgenic plants CK nontransgenic 72 50 50 0 0 50
plants. 20-10 50 35 15
20-13 50 37 13
2.3 Xa21 212 16 16 0 o 16
21-9 50 50 0 0 50
13 P6" resistance to Xoo race P6 P6° susceptible to Xoo race P6 hpt +
hpt gene positive Xa2l + Xa2l gene positive.
Xa21 T,
P6 PCR
6 T, 8 7T, Xa21 11 T,
1 21 T, 2 T,
T, PCR

1400bp Xa2l hpt © ‘Fﬁﬁﬁﬂi%ﬂ*ﬁﬁﬁgﬂﬂﬁé‘ﬁﬁﬁﬁ http://journals. im. ac. cn
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Fig.5 Southern bolt analysis of T; progenies of 6-2 line Narayana M. Upadhyaya
Southern blot analysis of gene Xa21 Southern blot analysis of gene hpt pMNDRBBIN6 C418
and backbone sequence of vector M A/ Hind[[l DNA marker 1-7  Xa21
transgenic plants 8 non-transgenic negative control.
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