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Abstract U sing rice calli asexplants, aplasnid pBW 3 containing cry IA (b) gene and bar genew as trandferred
into the rice variety Zhongguo 91w ith PIG gene gun method, and a line named T 91w hich w as homozygous to
cryIA (b) and bar genesw as then developed ThecrylA (b) genew as inherited stably into the progeniesof the
tranggenic rice A rice line C48w hich show ed ideal agronom ic traitsw as developed by crossing T 91w ith a culti-
vated variety Y ujing 6 follow ed by molecular marker- assisted slection The X a2l gene, w hich confers resis
tance to bacterial blight dissase, w as then introduced into C48 line via theA grobacterium -mediated trandom a-
tion systan. T ransgenic rice plants containing both cryIA (b) gene and X a21 genew ere obtained B iological
tests show ed that the tranggenic ricew as resistant to both sten borer and bacterial blight disease

Key words Rice Genetic trandomation; PIG gene gun; crylA (b) gene X a2l gene

1000 ( Bt
: (B acillus thuringiensis insecticidal crystal protein
, gene) ,
) Bt
(2 4 X a2l
* : (J998-018) *
: , 1978 , *
Received on( ): 2001-12-21, A ccepted on ( ): 2002-03-21

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



858

28

[5 8]

Xa2l Bt

1
11
111
91 6
91 20 90 ,
6
112
EHA 105, pCXK 1301 ,
pCX K 1301
hpt X a21 QS
pBW 3 A ctin , crylA (b)  bar
2]
113 7
Cl C7,
12
121
, [2, 9, 10]
122 @S
X-Gluc (100 mmolA
, 10 mmolA EDTA, 1 mmold X-Gluc,
Q 1% Triton-100) , 37 8 24h,
123
20 an , Basta(
PPT) PPT 194,
, 3 :
1214
c1 c7, 10° /
mL ; 5 ,
2 3an, 20
125 DNA
, Southern (]
, Bt (2 2 kb)
, (promega ) ,
[aP¥]dCTP
X a2l PCR X a2l

P: P2
P.5'-ATTGAA TAATTCACTGGGTA TTGG,
P.5'-GTCTTGCCTTGCACTTCTGCACGA PCR

94 Smin ,
94 Imin, 56 Imin, 72 2min,
35 PCR , 1%
2
21 Bt
PIG 91
( A), 14mgl PPT
( B), , Bt
bar Bt
bar 2l ( o),
, 3 ,
T91 9
, , X a2l
) T91 6
: (bar) :
Bt bar
; , Cc48
22
, X a2l
C48 , , ,
67 To )
T2 5 .,
BX1 BXs
Bt DNA (2 2 kb) :
DNA H indlll ( )
H indIII+ sma I ( ) Southern
( D E) ,  HindIIl
12 2 kb ,
H indIll+ Sma I
2 2kb ,
, Bt
X a2l ,
PCR ) F
Pl

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



6 : Bt X a2l 859
P2 1 4kb , , 50%,
, X a2l 1%
23 :
5% ( 1)
24
1 L 1 B t
: 8 , Basta ,  BC:
S) , 1 1 , F2 3 1
L 1 2) 1 B t L
9 15
( 6), 91
1
Table 1 Resistance reaction of different rice | nes to seven stransof X anthanonas oryzae pv. oryzae
( ) L esion area(%)
Cultivar Strains
Line) A verage L esion Resistance
C1 Cc2 C3 C4 C5 C6 c7 soring reaction
91 37 82 15 67 24 12 40 75 22 61 7 23 18 34 23 79 6 (s
1 4 67 521 322 4 99 2 38 2 01 2 23 353 1 (R)
2 521 322 4 99 238 2 01 223 3 50 336 1 (R)
3 6 32 528 3 63 4 92 2 17 1 05 329 381 1 (R)
4 6 23 5 61 2 98 4 52 272 192 376 3 96 1 (R)
5 6 73 5 80 325 5 09 2 45 164 390 412 1 (R)
1 5 T2 X a2l
Note 1 to 5 indicate X a2l tranggenic rice positive plants in T2 population
2 Bt Basta
Table 2 Segregation ratio of Basta positive and negative plants in the progeniesof Bt rice
crosed to rice var ieties cultivated n Huanghuaiarea
Cross Generation Na of resistant Na of susceptibility Ratio of expected X
plants plants segregation
301/T91 BC1 110 125 11 Q 958
Shangdan301,/T 91 F2 732 237 31 Q 152
6/T91 BCi 128 132 1 1 Q 726
Y ujing6,/T 91 E> 816 285 3 1 1 459
df= 1, X 05= 3 841
3 T1 GUS
Table 3 Segregation ratio of GUS staining in progenies of different T1 transgenic rice | nes
M aterial Generation GU S positive GU S negative Ratio of expected X
plants plants segregation
1 T1 321 122 31 1 491
2 T1 345 109 31 Q 238
3 T1 357 128 31 Q 501
4 T 342 108 3 1 Q 240
df= 1, Xt 05= 3 841
4 Xa2l
[CURS) , QJSs ,
3 1, X a2l Bt X a2l
[2 8]
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A. B. C To (Basta) D E H indIIl
H indlll+ Smal Bt Southern L , 2 5 BX1 , 6 9 BX2
, 10 13 BX3 . 14 1T BXa , 18 21 XBs . 22
F T2 Xa2l PCR , 1 MarkerDL 2000, 2 , 3 , 4 4 10 G Bt
91 , : , :

Explanation of plate
A. Calli induced from mature enbryo of rice B. Resistant calli slectedw ith PPT. C Basta resistant detection in To transgenic plants
D E: Southern blot analysisof transgenic plants genomic DNA, digested w ith H indlll and H indlll+ Sma . 1. Postive control 2 5
Tranggenic plantsDNA from BX1progeny. 6 9. Tranggenic plantsDNA from BXz2progeny. 10 13: Tranggenic plantsDNA from BX3s
progeny. 14 17: Trangenic plantsDNA from BXaprogeny. 18 21: Trangenic plantsDNA from BXsprogeny. 22 N egative control
F. PCR analysisof tranggenic riceplantsfor Xa21 gene 1. M arker DL 2000  2: Positive control ~ 3: N egative control 4 4 10 positive
plants G Field resistance of B t tranggenic rice and un-transfomed rice Zhongguo91l to stem borer. L eft: Bt tranggenic riceplants Right: Con-
trol
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