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Abstract Rice bacterial leaf streak caused by Xanthomonas oryzae pv. oryzicola is a destructive bacterial disease in China.
Single-gene resistance to X . oryzae pv. oryzicola has not been found in rice germplasm. A cloned non-host gene from maize with
resistance to bacterial leaf streak Rxol was transferred into four Chinese rice varieties through an Agrobacterium-mediated
system including Zhonghuall 9804 C418 and Minghui86. PCR and Southern analysis of the transgenic plants revealed the
integration of the Rxol gene into the rice genomes. The integrated Rxol was stably inherited and segregated in a 3 :1
Resistance: Susceptible ratio in the selfed T, generations derived from some Ty plants indicating that Rxol inherited as a
dominate gene in rice. Transgenic Ty plants and PCR-positive T) plants were resistant to X . oryzae pv. oryzicola on the basis of

artificial inoculation.
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avr

R HR
6810 11 14 15
Rxol
avrRxol
Xoo
“ 5 Zhao Rxol
Kitaake
Xoo 16
Rxol
Rxol
1
1.1
9kb Rxol pCAMBIA1305-1 Rxol
Scot H. Hulbert
pCAMBIA1305-1 CAMBIA
35S
EHA105
9804
11 C418 86
1.2
Zhai " 4
70%
Imin 0.1% 10min
3 2.0mg/LL2 4-D MS
NB 26°C 2~4
MS NB 0.2~0.4 cm
Rxol
50mg/L. 50mg/L, YEP
12 ~ 16h Asws 0.8
AAM 1 AAM
Aws 0.5 AAM
10 ~ 30min

25°C 3d
500mg/L

26°C
10em
1.3 DNA PCR
DNA McCouch
TIANGEN TIANprep Mini
DNA Rxol
R, R, R, 5'-ACTCGGTAAA CCTACGGACTGA-

3" R, 5'-CTTCCTGCAGGTATACCAC TCC-3’

1.45kb PCR 25pL 50ng
DNA 10 x PCR 2.5pul. dNTPs
10mmol/L. 2pL. 8umol/L. 2ul. Taq DNA
3u/pl. 0.2ul. Mg®* 25mmol/L. 2uL.
DNA Rxol

pCAMBIA1305-1 DNA

T,

HeyF 5'-ACTATCGGCGAGTACTTCTACACAG-3"  Hgy
R 5'-GAGTTTAGCGAGAGCCTGACCTAT -3’

718bp Rox1
5'-GATCAAAGTAGAACCTCTGGGTGTC-3’
CACTAACTCCCCATTCTCAAGACTC-3’
938bp PTC-100™ Programmable Thermal
Controller MJ Research Inc.
95%C 5min 95°C 30s 58°C 45s 72°C 1.5min 30

Rox F
Rox R 5'-

72°C 10min PCR 1%
1 x TAE

1.4 Southern

Spg DNA  EcR1  Hindll

1% Southern

7 p* 1.45kb
Rxol PCR
1.5
GD04  FJ-Z
T, T
-80°C PSA

28°C 48h 2~3

1.6

9
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GD04 PCR 86 (418
86 86
20 0369 12d 86 (418
3 30 ~ 35mg/L 11 9804
-20C 50mg/L PCR
1mL 132 1
200pmol/L 5- 50pg/mL PCR
PSA 30C 48h
2.2
2 PCR DNA
2.1 R1 R2 1.45kb  Rxol
Rxol 1
4
11 9804
1 4 Rxol
Table 1 Rice varieties transformed with Rxo!/ by Agrobacterium-mediated system
Variotics Numbers of transgenic Numbers of positve. Transformation
plants obtained plants by PCR analysis efficiency/ %
Minghui86 7 5 71.4
CA18 28 6 35.4
Zhonghual 1 83 59 71.1
9804 91 62 68.1
a Transformation efficiency = numbers of positive plants by PCR analysis / numbers of transgenic plants obtained x 100% .
i 1 2 3 4 5 & 3 8 o i1z 12 14 13 16 17 M
~—3kh
1 Ty PCR
Fig.1 PCR analysis of Rxol transgenic T, plants
M 100bp maker Dingguo 1~3 Minghui 86 transgenic plants 4 Minghui86 nontransgenic control plant 5~7 C418 transgenic
plants 8 C418 nontransgenic control plant 9 ~ 11 Zhonghual | transgenic plants 12 Zhonghual | nontransgenic control plant 13
~ 15 9804 transgenic plants 16 9804 nontransgenic control plant 17 plasmid with Rxol control.
Southern Rxol
PCR T,
PCR DNA
1.45kb Rxol 9.0kb
EcoR |
Rxol 2
2 Ty Southern
2.3 Fig.2  Southern analysis of Rxol transgenic T, plants
M marker 1 ~4 Zhonghuall transgentic plants 5 ~ 8 Minghui86
4 Ty T, transgenic plants 9  Minghui86 nongtransgenic control plants.
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T,
Rxol

3d 4 11 W —
Tl =R

=
T

X. oryzae pv. oryzcola

Bacteria(CFL leal}
=

10t

0 3 G 9 12

Trays after inoculation
4 X. oryzae pv. oryzcola 11
Reol 1 T,

Fig.4  Growth rates of X. oryzae pv. oryzicola GDO4 on the
Zhonghua T, transgenic plant with Rvol
and the control Zhonghua 11

5 1 86 T,
40 PCR Rxol
3 8 T 3.44 3.0
GD04
Fig.3 Resistance reaction of Rxol Minghui 86 3
transgenic plant to X. oryzae pv. oryzicola GD0O4
a Transgenic plant with Rxol b Nontransgenic plant.
2.4 Rxol
PCR 7
T, PCR 3 QTL
Rxol !
4 1964
T, 3:1 2 1988
avr
T, Rxol 3 avrRxw HR

12 3 45 67T B % 10101213 1415 1617 IR 19 20 2122 2324 25 2027 2529 30 3132 33 34 35 3637 381040

938bp
-
e T T T18bp

5 Rxol 86 T, PCR
Fig.5 PCR analysis of Minghui86 transgenic plants from T, generation

The codes of neighboring odd number and dual number were the same sample the odd numbers were amplified by primers RoxF and RoxR
the dual number were amplified by primers HgyF and HgyR.
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2

T,

Table 2 Segregation of transgenic T, plants derived from different genetic backgrounds

Transfor mant

Analysis of

Rxol PCR

Resistance

Number of plants

total + -

+ / — ratio

3:1

Number of plants . XZ
R/S ratio
total R 3:1

wn

MH86
C418
ZH11
9804

40 31 9
65 47 18
58 46 12
81 60 21

3.44
2.61
3.83
2.86

0.133
0.251
0.575
0.037

26 21 5 4.2 0.461
NT
NT
43 31 12 2.58 0.194

X(z).os 1 =3.84.

Rac4  NHOI

Rxol
HR

Rxol

time PCR
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