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Transformed Rice with Salt Tolerance-related Genes of
Bruguiera sexangula by Agrobacterium Meditation

ZHANG Wen-hui"’, LIN Tao , ZHANG Hong—=in » CHEN Liang" , SHAN Lun
(1 College of Life Science, Northwest Sci-Tech University of Agriculture and Forestry, Yangling, Shaanxi 712100, China; 2 Life
Science Department and Key Laboratory of the Ministry of Education Cell Biology and Tumor Cell Engineering, Xiamen
University, Xiamen, Fujian 361005, China)

Abstract Salt tolerance-related genes in Bruguiera sexangula were transformed into Oryza sativa subsp.
japoniar cv. Nipponbare, a keng-rice variety. The optimal system of the transformation was found by
detecting the callus4ransformation rate with GUS gene to be the one with the agro-bacterium
concentration set at O Deoo 0. 5, the infection time set at 30 minutes and the culture time set at 3 days and
then the regeneration plantlets were obtained by Hyg screening. mangrin gene was integrated in the DN A
of the regeneration plantlets by PCR amplification, Southern blotting and GUS gene activity detection. The
testing of the salt tolerance indicated that under the stress resulting from 200 mmol /L. NaCl the transgenic
plants maintained a survival rate of 83. 3% and increased their heights by 2006~ 40% and thus mangrin
gene could raise the resistance of the transformed rice to salt stress.
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Fig. 1 The structure of mangrin gene
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(Hyg 25mg/L) ( 3 . GUS ( 5)

3

L 52. Fig- 3 The transgenic plants

Fig- 2 Calli on the medium containing anribiotic
L. The non-transformed callus; 2 The callus

selected according to Hyg resistance

* % {k @ GIGU S ]

Non-transformed callus Transformed callus

5 GUS
Fig. 5 The stable expression of GUS gene

4 GUS

Fig. 4 The transient expression of
GUS genein the transformants in the resistant seedlings

1 GUS

GUS gene transient expressions detected under different transformation condition

Table 1
ODgw 0. 3 ODgw 0.5 0 D00 0. 7
Infection Co-culture time with Agrobacterium (d)
tim e( min)
2 3 4 2 3 4 2 3 4
10 - - - - - - - - -
20 - - - + + + + + +
30 - + + + + + + + + + + + + + + +
40 - + + + + + + + + + +
50 - - + - + + - + +
- <300 ;+ . > 400 3+ + . > 600 ;+ + + . > 8(o.

Note — means that rateof transformation ( RT) surpassed 30% ;+ means that RT surpassed 40% ;+ + means that RT surpassed 60% ;

* 1 goemdid EhaeredThic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1108 26

24 PCR  SE i I RO T SI e )
DN A,
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7 Southern blot
1. pmangrn-1301 ; CK. ;
2~ 3 5 4 10

Fig- 7 Analysis of transgenic rice

plantlets by Southern bloting

250bp

1. Positive control CK. Negative control; 2= 3. The non-

transformed plantlets 4~ 10. Transgenic rice plantlets

2.6
6 PCR
& — . 100 mmol /L NaCl ,12
9. pmangrim-1301 ; 10. ; M. DL2000 , 100% .
Fig- 6 Identification of transgenic 300k ~ 50% ,
rice plantlets by PCR ; 100 mmol /L NaCl ,
I~ 6. Transgenic rice plantlets; 7 8. The non— oM , , 1006~ 266 ,
transformed plantlets; 9. Positive control; 150 1/1 Nacl 12
10. Negative controk M. DL2000 . mmo a ’
100%
2.5 Southern blot ’ ’ ’
30% ~ S0 ; 150 / ,
Southern blot , 1 ¢ ¢ mmol/L NaCl
. 15 | , R/ ,
( pmangin-1301 770 bp), 23 ¢ v
410 PCR . 200 mmol /L NaCl , 12
) 10 83. I , 200 ~
,  10% ( 7 mangrin
A0 (2
2 20 d
Table 2 The characters of the transgenic rice plantlets and control rice plantlets growing in salt solution for 20 days
0 mmol /L NaCl 100 m mol /L. NaCl 150 mmol /L NaCl 200 m mol/L Nadl
Plantlet Surwival Leaf Surviv al Leaf Suwival Leaf Surviv al Leaf
rate(% ) color rate(% ) color rate(% ) color rate(% ) color
Transgenic 100 Vindity 100 Vindity 100 Green 9L 6 Kelly
Contmol 100 Virdity 90 Kelly 15 Yellow 0 Withering
3 1.5 ) O Dsoo s
GUS s O Desoo 0.7
(1) , . ) . ,
’ ) (2 mangrin
[8]
; , . , AOC , .
, O Deoo 0. 6~ > “],
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