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Optimizing Genetic Transformation System of Soybean Embryonic
Tips and Transformation of Stress Resistance Gene GmPK

ZHANG Jie' SHANG Lei ' ZHENG Wen-yong ' QIU Lijuan > WANG Dong-mei
(" College of Life Science Agticultural University of Hebei Baoding 071000; > Institute
of Crop Sciences Chinese Academy of Agricultural Sciences Beijing 100081)

Abstrets: The Agrobacterium tumefaciens mediated genetic transformation system of soybean embryonic tips
was optimized. The experiment was carried out by orthogonal test involving four levels of five terms ( Acetosyringone
( AS) concentration Agrobacterium OD value infection time co-culture time and recovery culture time) and the
transgenic events were ascertained by B-glucuronidase assay. The results indicated that the optimum transformation
conditions were: 100 pmol/L AS Agrobacterium OD of 0.9 infected for 15hours co-cultured for Sdays recovery
cultured for 3days. In the above condition GUS staining positive rate reached up to 74. 59% . And then transgenic
plants were obtained by PCR and RT-PCR. Using the optimized system a stress-resistant gene GmPK was trans—
formed. PCR and PCR—-Southern blotting results showed that the GmPK gene was integrated into the genome of soy—
bean. The transformation efficiency was 0. 6% .
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1
Table 1  Orthogonal design for genetic transformation system and the results
AS ( pmol /L) oD (h) (d) (d) (%)
No. Concentration of AS o Infection time Co-culture time Restore culture time Dyeing rate
1 0 0.3 5 1 3 44. 80
2 0 0.5 10 3 5 55.00
3 0 0.7 15 5 7 67.96
4 0 0.9 20 7 9 73.30
5 100 0.3 10 5 9 61.36
6 100 0.5 5 7 7 42.12
7 100 0.7 20 1 5 66. 35
8 100 0.9 15 3 3 74.59
9 200 0.3 15 7 5 72. 65
10 200 0.5 20 5 3 72.50
11 200 0.7 5 3 9 34. 47
12 200 0.9 10 1 7 48. 40
13 300 0.3 20 3 7 53.50
14 300 0.5 15 1 9 47. 68
15 300 0.7 10 7 3 54. 60
16 300 0.9 5 5 5 49.49
2.2 15h
100wmol /L AS. OD¢y 2
0.9. 15h+ 5d 3d Table 2 The analysis significance of difference
GUS 74.59% ( 2) . F P P
5 N VAS Factor Deviation sum df  F ratio Critical value
of square
AS ( pmol /L) 0.024 3 2.182 9.280
Concentration of AS
° ODgyg 0.011 3 1. 000 9. 280
2.2.1 (h) 0. 149 3 13.545 9.280%*
Infection time
(d) 0. 032 3 2.909 9.280
Co-culture time
P 13. 545 (d) 0. 024 30 2,182 9.280
. Restore culture time
° 0.010 3
2 Relative accuracy

15h 20h * * means different is significant
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Fig.5 Regenerated soybean plants of transgenic embryonic tips
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A: Explants of soybean embryonie tip ; B: Embryonic tips in the restore medium after infected by Agrobacterium tumefuciens strain EHA10S
with PBI21 plasmid ;C: Regenerated shoots of soybean embryonic tips in the selective medium; D: Regenerated roots of soybean embryonic

tips after selective-cultivated ; E; Regenerated plants growing in the greenhouse; F; Pods of transgenic T, plant
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A: GUS expression on the embryonic tip after infected 48h( bar 0. Smm ) ; B: GUS expression on regenerated shoots after selective-cultivated
two weeks, lefi : Negative control; right ; GUS expression on regenerated shoots; C; GUS expression on regenerated roots( bar 0. Smm ) . left

Negative control; right : GUS expression on regenerated rools
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Fig.7 Detection of regenerated plants by PCR
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M: Marker( DL2000) ; P Positive control ( plasmid pBI121) ; N: Negative control ( non-transformed soybean genomic DNA from jidoul6) ;

1-4 6-10 and 12; Positive generated plants; 5 and 11 ; Negative regenerated plants
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Fig.8 Detection of regenerated plants by RT-PCR
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M : Marker( DL2000 ) ; P: Positive control ( plasmid pBII21) ; N Negative control ( non-transformed Soybean jidoul6 ) ;

I-7: Positive regenerated plants;8: Negative regenerated plants
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