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Comparative studies on traits related to Agrobacterium — mediated
transformation efficiency of popular soybean cultivars in China
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Abstract ; Agrobacterium tumefaciens — mediated transformation of soybean is highly genotype — dependent,
which strongly limits the effective progress for transformation. In this study, 13 elite soybean cultivars from different
producing region were selected for comparison of their shoot induction, shoot elongation and transformation efficien-
cy. The results showed that there were apparent varietal variation in the shoot induction and significant differences
in shoot elongation efficiencies after Agrobacterium infection and glufosinate screening, which lead to large varietals
variation of transformation efficiency. Transgenic plants were obtained from 7 out of 14 cultivars, with the transfor-
mation efficiency over 2% in 4 cultivars. Zhonghuang 42, a high protein cultivar, possessed the highest transforma-
tion efficiency of 4. 1% , which can be used as a receptor material in transgenic soybean breeding in the future.
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Table 1 Shoot induction rate of 14 widely — planted soybean cultivars
i A ZEFE S Shoot induction rate/ % F {H
Cultivar RATF Y Infected with A. tumefaciens JEZ L Without A. tumefaciens infection F - value
H1# 13 Zhonghuang 13 75.5 £3.9Aa 86.0 £10.8Aa 2.7
B 1 5 Jiangmodou 1 73.0 £14.6Aa 63.3 +1.3ABCDabed 1.1
1 35 Zhonghuang 35 72.7 £13.4Aa 31.3 £3.9Dde 18.5*
#H:H 1 5 Guixia 1 69.2 £8.7Aab 74.3 £5.9ABCDab 0.3
1% 39 Zhonghuang 39 67.7 +11.5ABab 79.0 £6.6ABCa 0.7
2%4% 14 Suinong 14 63.4 +4.3ABCab 53.1 +11.3ABCDabcde 0.3
3] 35 Heihe 35 61.4 £6.3ABCab 69.5 +7.5ABCDabc 0.9
Williams 82 58.3 +£5.0ABCabc 84.5 £6.6ABa 10.9"
HEH 47 Jiyu 47 57.4 +13.7ABCabc 62.3 +10.3ABCDabed 0.1
H 3 42 Zhonghuang 42 57.3 £7.2ABCabc 36.0 £6.6CDcde 3.0
519 Jindou 19 51.5 £7. 1ABCabced 63.8 +10. 6ABCDabed 2.6
PAYA[ 43 Heihe 43 44.6 +8.7ABCbed 28.3 £9.1De 1.4
#H:H 3 5 Guixia 3 35.9 £10. 1BCed 40.3 +7.2BCDcde 0.2
H1 3% 30 Zhonghuang 30 31.1+3.4Cd 44.5 £5.9ABCDbede 0.6

TE B TR AR IS M B0 7 ) — R R AR AS ) R Z [ HEAT o TEARIR)/NG RS 58 i P S B0R] 43 0 #7738 (P < 0. 05) FIif 2.3 (P
<0.01) 2258 F JBRAE [F) — SRR RS AR T EAT, + FOR B2 R (P <0.05) . T

Note ; Duncan tests were conducted among the different cultivars under the same infection condition. The means followed by different lowercase and
capital letters have significant difference at 0. 05 and 0. 01 probability levels, respectively. The F — tests were conducted between the two infection condi-
tions of the same cultivar. * represents significant difference at 0. 05 probability level. Same as below

S (P<0.05) SHE T 1 SRR TR 2,
B 42 Z A 2E R WA ] 7R FEKE (P <
0.01)(5£2),

(EARIE R A2, RVEEAEAR (R A AR AR 1 0 126 19
ZRIET  ANTR] AR A 2 3 28 S ARG, BEWT AN
sty PGS AF A 7 B 97 A% 1R 2 5R 22 S oK, L aed
ZEMPR B BEE SR A B IAL , A AT BERE AR B R 2 1F
TEZF I R P ™ AR B AN R 2 T 48 g 1 R
SRAE T ARG N R 1 B

HAE G 19;B G 1 5;C R 1 5D P 42
Note: A : Jindou 19 ;B Jiangmodou 1 ;C;Guixia 1 ;D :Zhonghuang 42

3 ANMRRESMIELBES
Fig.3 Transformed regenerated seedlings
of 4 representative cultivars
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S R A [ T A2 e O U AN ) 2 ST el i 2
B AT (9 DA 25 30 2 i 0 e 1
TS 52 B A [ 115 250 Py A 4 A 1 306 36 3 A [
sl



B AP K S A A R AR AR S R 60 AT 31
K2 ARXEEEBPMIFMHKE
Table 2 Shoot elongation rate of 14 soybean cultivars
o 2R Shoot elongation rate/ % F i
Cultivar AT T 5 24 A1 2 i AR RGN G L 4 1 F — value
Infected with A. tumefaciens and screened with glufosinate Without infection and screening
BT 1 5 Jiangmodou 1 22.6 +3.7Aa 64.2 +10.5Aa 9.2*
H 3 42 Zhonghuang 42 9.6 +2.7Bb 31.2 £4.0BChc 65.0" "
#H:H 3 5 Guixia 3 7.6 £1.9Bbe 3.3 £1.6Ddef 7.2
.19 Jindou 19 5.3 £1.6Bbe 6.2 £6.2Ddef 0.1
Williams 82 5.3 £4.6Bbc 15.3 £1.5CDcdef 15.0"
H1#% 39 Zhonghuang 39 4.5 +4.3Bbc 20.5 +4.7CDcde 4.2
1 35 Zhonghuang 35 4.2 £1.1Bbe 0.0 £0.0Df 48.0" "
H:H 15 Guixia 1 3.6 +4.1Bbc 17.3 £3.9CDecdef 1.6
2% 4% 14 Suinong 14 2.3 £3.9Bbe 1.0 £0.9Df 0.3
Y[ 35 Heihe 35 1.2 £1.1Bbe 44.8 +5.1ABb 30.7° "
H1 % 13 Zhonghuang 13 0.7 £1.2Bc 44.1 +9.0ABb 70.1* 7
HA] 43 Heihe 43 0.6 £1.0Bc 21.4 £4.5CDcd 8.2"
HH 47 Jiyu 47 0.0 £0.0Bc 7.8 £1.8CDdef 40.7" "
1 30 Zhonghuang 30 0.0 £0.0Bc 2.0 £0.6Def 25.0"*

e+ R BEZER(P<0.05), » « FORIEBEZF (P <0.01)

Note: * and # * represent significant difference at 0.05 and 0.01 levels, respectively.

M 1 2 3 4 5

T A pTiBoS42 UKL vir X BeAG il s B bar B BERLIN o M: marker, + : FHPEXSHE, — . BATEXTAE,
1 -8 H#g42 HPH 42 Williams 82 HEX 1 5 KK 15 i35 HEK 3 5 KK 3 %5

Note: A : plasmid vir region fragment detection of pTiBo542 ;B :bar gene fragment detection. M:marker, + :positive control,

- : negative control, 1 —8:Zhonghuang 42, Zhonghuang 42, Williams 82, Guixia 1, Guixia 1, Zhonghuang 35, Guixia 3, Guixia 3

E 4 FBLEEKR PCRIEIE

Fig.4 PCR verification of regenerated plants

x3 TEXERMHBEERULLRNLR

Table 3 Comparison of transformation efficiency among 14 soybean cultivars under mediation of A. tumefaciens

e RYLSME S i AL PCR PP EL gl
Cultivar . Number of Number of ) Nl}mber of PCR Tra'ns.formatlon
infected explants elongated seedlings positive transformants efficiency/ %
1 42 Zhonghuang 42 246 11 10 4.1
H#E 3 5 Guixia 3 244 16 7 2.9
BT 1 %5 Jiangmodou 1 393 53 9 2.3
H1 45 39 Zhonghuang 39 325 11 7 2.2
Williams 82 420 14 7 1.7
H#E 15 Guixia 1 427 7 7 1.6
"5 35 Zhonghuang 35 353 8 2 0.6
5 19 Jindong 19 341 12 0 0.0
M) 35 Heihe 35 427 2 0 0.0
] 43 Heihe 43 280 1 0 0.0
2%4% 14 Suinong 14 366 4 0 0.0
1 30 Zhonghuang 30 274 0 0 0.0
HH 47 Jiyu 47 321 0 0 0.0
H1# 13 Zhonghuang 13 242 2 0 0.0

L R38R AR LR R bar FRRARHT ELARKT B pTiBo542 Ok g By i S PR IRk , 5 S PCR PRASEREIE PRI AL AR

Note : The plants which are positive in bar gene and negative in Agrobacterium pTiBo542 PCR amplifications were identified as transformants
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