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Effects of Different Soybean Genotypes on the Transformation Efficiency of Soy-
bean and Analysis of the T-DNA Insertions in the Soybean Genome

YANG Jing' XING Guo—ie' DU Qian® SUI Li* GUO Dong-quan' NIU Lu' YANG Xiang-dong'
(1. Agro-Biotechnology Institute Jilin Academy of Agricultural Sciences/Jilin Provincial Key Laboratory of Agricultural Biotechnology ~Changchun
130033 China; 2. Institute of Plant Protection Jilin Academy of Agricultural Sciences Gongzhuling 136100 China)

Abstract: Soybean is usually considered as a recalcitrant leguminous crop to Agrobacterium-mediated transformation. Soybean
genotypes exert significant effects on the transformation efficiency. In this study two abroad soybean cultivars and 9 domestic
cultivated soybeans were employed for Agrobacterium-mediated transformation. PCR and LibertyLink strip analysis on the re—
generated plants showed that different soybean genotypes exhibited significant differences in both regeneration and transforma—
tion rates. Among them Jack Bert Huachun 6 and Shennong 9 showed higher transformation efficiency than other 7 cultivars
with 6. 45% 3.80% 3.24% and 2. 86% of transformation rate. Southern blot analysis was also carried out for the PCR—-pos—
itive plants derived from Shennong 9. The results showed the integration of T-DNA in the soybean genome with 2. 14% of
transformation rate obtained for the recipient cultivar. Further analysis showed that 75% of the transgenic plants tested con—
tained low copies( 12) T-DNA insertions. Taken together in this study four soybean cultivars with high transformation rates
were selected for Agrobacterium-mediated transformation Huachun 6 and Shennong 9 could be further utilized for development
of transgenic soybean cultivars.

Keywords: Soybean Glycine max ( L. ) Merr. genotypes; Agrobacterium-mediated transformation; Transformation
rate; T-DNA insertions
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hrpZm o SDS) 37°C 2 5 min; 0.5 x SSC( 0. 1%
DIG High Prime DNA La- SDS) 66°C 2 15 min, BCIP/
beling and Detection StarterKit [l o NBT
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Table 1 Culture mediums used in Agrobacterium-mediated transformation of soybean

GM CCM SIM SEM RM
MS MS salt mixture - - - 1 x 1/2 %
Bs Bs salt mixture 1 x 1/10 x I x - -
2-(4- ) MES /gL ™! - 3.90 0.59 0.59 0.59
6 - 6 - BAP/mg*L~! - 1.67 1.67 - -
GA;/mgeL~! - 0.25 - 0.50 -
AS/mgeL~! - 39.24 - - -
L L - Cys/mg-L~! 400. 00
DTT/mg*L ! 154. 20
Tic/mgeL ™! 250. 00 250. 00 250. 00
Cef/mge1."! - - 100. 00 100. 00 100. 00
L- L - Asp/mgeL"! - - - 50. 00 50. 00
Glu/mgeL"! - - - 50. 00 50. 00
Glufosinate /mg*L ™! - - 5.00 5.00 -
TAA/mgeL.~! - - - 0.10 -
ZR/mge1."! - - - 1 -
IBA/mgeL.~! - - - - 1
Sucrose( w/v) 2.00 3.00 3.00 3.00 2.00
Agar/g*L ™! 4.50 8.00 8.00
Phytagar /gL ™" 3.00 3.00
pH 5.80 5.40 5.70 5.70 5.60
A: ; B: O » D: 5d E:  F ;
G:  H: o

A: Germinated soybean seeds; B: Infection with A. tumeficiens; C: Co-cultivation; D: Co-eultiva—
tion after 5 days; E: Induced green shoots; F: Elongated shoots; G: Regenerated plantlets; H: The
plants transported in greenhouse.

1

Fig. 1 Agrobacterium-mediated transformation process of soybean
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Fig. 2 Induction and regeneration rates of 11 soybeans
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T, 15 12 T,  Southern o Southern
Southern 80%( 5), 9 2. 14%
T, PCR T-DNA
BAR Southern 1 ~2 9
T, o 5geL™! Southern 75% Olhoft ~ '°
A: (500 mg L-! BASTA) ; B: BAR ; C: PCR ; M: DNA s Ctl +:
Wi vl ~20 9 73 ~7: Jack ;8 ~10: Bert v ~13: 6

A: Herbicide spraying with 500 mg * L~! BASTA; B: Detected by LibertyLink strips; C: Detected by PCR; M:
DNA marker; Ctrl +: Positive control; Wt: Untransformed plants; 1-2: Plants derived from the soybean cultivar
Shengnong 9; 37: Plants derived from Jack; 840: Plants derived from Bert; 1143: Plants derived from Huachun 6.

4 T, BAR PCR

Fig. 4 T, regenerated plants detected by LibertyLink strips and PCR

M: DNA  Cirl +: s Wt i1 ~15:T, o
M: DNA marker; Curl +: Positive control; Wt: Wild type; 145: The T, transgenic plants.
5 T, Southern
Fig. 5 Southern blot analysis of the T, transgenic plants

. o Jack. Bert. 6
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