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Abstract: In our previous studies,we had transformed the insect-resistant gene cry6Aa2m into Glycine max and obtained the
T, generation of the cry6Aa2m transgenic lines. In order to screen the transgenic soybean lines not only with stable expression
of the cry6Aa2m gene but also sharing good agronomic traits, in the current study,we analyzed the genetic stability and investi-
gated the agronomic traits of the transgenic soybean lines with gene cry6Aa2m. By using PCR and RT-PCR analysis, we verified
the heredity and expression of the cry6Aa2m gene in the T, generation transgenic plants, which were investigated in this study.
As expected ,we showed over 85% PCR-positive plants of all the T, transgenic lines,and demonstrated the constitutive expres-
sion of the cry6Aa2m gene in the transgenic lines by using the semi-quantitative RT-PCR assays. In this aspect, we investigated
and analyzed the agronomic traits of four transgenic lines ( DpC6b4 , DpC6b7 , DpC6b8 and DpC6b37) ,including yield traits,
morphological traits, quality traits and adaptive capacity to environment. Results of plant yield traits showed that all transgenic
lines displayed no significant differences in the 100-seed weight and pods per plant, except for the significantly less pods per
plant for line DpC6b7. As to the morphological trails, no significant differences were observed in growth period, pod bearing
habit , flower color and leaf shape, except that the plant height of line DpC6b37 was significantly shorter than the non-transgenic
soybean. Furthermore ,we also found that the transgenic line DpC6b7 exhibited 4% higher in the protein content and 1% lower
in the oil content than non-transgenic soybean ,while line DpC6b37 displayed 2% and 5% higher, respectively. In addition, we
also observed no obvious differences in germination rates, period of dormancy, weed species and quantity between transgenic
and non-transgenic plants. Taken together, our results presented in this study suggested that the cry6Aa2m gene could be stably
inherited and expressed in the transgenic Glycine max lines,and its overexpression did not affect plant agronomic traits. Among
the four transgenic lines, DpC6b4 and DpC6b8 ,with relatively higher expression levels of the cry6Aa2m gene,displayed better
agronomic traits than the non-transgenic plants,which made them as optimal candidates for further application in fields.
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PR e ZE DR B R o A AR s L B, ery6Aa2m
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REAR ZHARAI T o
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M:DNA molecular weight standards DI1.2000; + : Positive control; — : Negative control ; NT';

Non-transgenic soybean DN50 ;1-15 ;cry6Aa2m transgenic lines.

1 % cry6Aa2m EEXE#% % T,KE# PCR &

Fig. 1

PCR identification of the cry6Aa2m transgenic soybean( T, generation)

R1 Boyodm BEEKXREMKER T, HEHK PCR fRIEXR

Table 1 PCR positive rates of T, plants with cry6Aa2m gene
W& T AR PCR FRMEAE R EL PCR AR
Lines No. of T, plants No. of PCR positive plants PCR-positive rate/%
DpC6h4 150 132 88
DpCo6b7 150 129 86
DpC6b8 150 140 93
DpC6h37 150 139 93

2.1.2 A B4k % RT-PCR %2 PFEHLIEE 4 4~
BEILIRBR & T, 4% PCR PHM:AE BR 45 10 £k, R
cry6Aa2m FEPRFRE R 51 Y172 i RT-PCR Al
WK 2 7R, crybAa2m FERITE 4 DEEHEP R Gk &
Hh Y RERSE K35, DpCob4 il DpCob8 #k & Hh K ik ik
& F DpC6b7 HI DpC6b37,

NT = 2 S 3

cry6Aa2m
18SrRNA

2 T,R%E cry6Aa2m EE KX E RT-PCR i
Fig.2 RT-PCR analysis of the cry6Aa2m
transgenic soybean ( T, generation)

2.2 #ocoryoAa2m ERXEHRFE T, REHKHRE

AR
2.2.1 PR 4 DR R AR EORLE 50 R
FALLTC 35 22 55 Bk & DpCOb7 F bk 45 3 4 o 2 i
TR, A 3 MR R SX IR EEF (£ 2) .

R2 BEoyod2m BERXERE T, RFE2EREES R
Table 2 Comparison on the yield traits
between the non-transgenic and the cry6Aa2m

transgenic soybean (T, generation )

7R [Ep A BARRIEHL
Lines 100-seed weight/g Pods per plant
DN50( CK) 8.59 £0.21 117.00 +£7.00
DpC6b4 8.30 £0.57 113.67 £2.52
DpC6b7 8.16 +0.35 102.00 +6.24 "
DpC6b8 8.02 £0.21 105.33 £9.45
DpC6h37 8.17 £0.46 119.67 +7.23

*:0.05 KT RE, TR,

* . Significant difference at 0. 05 level. The same below.
2.2.2 BAMKK N3 PR, 4 DR R A
B GETET M AL Rt IR 5 X BEAE e 4T B 2
Ze5to Mhim HA Bk & DpCob37 #k im o & Ik T AR 4%
FEIfERR , HADR R SX IR ER IR E
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Table 3 Comparison on the morphological traits between the non-transgenic and cry6Aa2m transgenic soybean (T, generation)

A PR AT gE3E) iR g
Lines Plant height/cm Growth period/d Pod bearing habit Flower color Leaf shape
DN50( CK) 46.83 £2.57 102.10 £0.74 S W L
DpCob4 43.33£1.53 101.40 +£0.97 S W L
DpCob7 45.50 £2.29 102.50 +1.18 S w L
DpC6b8 42.00 £3.91 101.90 =1.10 S w L
DpC6b37 42.00 £2.50 " 103.00 +1.63 S W L

S AR ;W 48 L kit
S:Semi-determinate ; W ; White flower;L: Long leaf.

2.2.3 SHAHEKR  UNFE 4 BN, BEZ DpCob7 &
o i HLR D5 S i i B o 0 ) b X R 4%
1% #1 3% ; ¥k & DpCob37 KK 11 & &t b % I =
2% KRR T 5t LL X REGET 5% , Y B A B i Lox R
15 3% o PITEAR P N 85 11 5T S o3 9 B R 5 3R 5

AAF BT A AR TR TR DM N RA
IR FEAEAN [ it AL 22 ] ot b 1) AN ] AR AR 8] £
Ji R o 5 AN TR A ] o DRI DA Ay e R A bR 2R
DpC6b7 F1 DpCOb37 5% IR Z [A) i3 /N 2 5 AN 23 B i
BNIT)
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Table 4 Comparison on the quality traits between the non-transgenic and cry6Aa2m transgenic soybean ( T, generation)

{7 ¥ AR () HLIRMT (T3%) g
Lines Protein content/% Oil content/ % Protein and oil content/ %
DN50( CK) 42.67 17.41 60. 08
DpC6b7 44.53 17.31 61.84
DpC6b37 43.61 18.20 61.81

2.2.4 FIERARA WK S PR, FEHEEPIK T A
TR R TERR SR AR A 55 0 R L 34 T I 2 22
5, R ery6Aa2m R AR FPF-16 77 Jora ik
RIS B M, 5 B B DR AT AR e i 2 R 2R

TSR 500 A BE I e 3 22 e, SR WG S DN AR AR
ST RE WA KW, ERETR KW
cry6Aa2m FE PR 3 A BEA 15 AR % JE AR AR 1
PRBEIE N RE ST o

RS Fenoda2m BEREK/RR T,RINEENENBESNT

Table 5 Comparison of the environmental adaptive ability between the

non-transgenic and cry6Aa2m transgenic soybean ( T,generation)

R BRI K g Weed species and quantity

W% ki Y —~

HE/% Germination Seed shattering Period of R A

Lines rate/ % rate/ % dormancy/d Green Chenopodium
Bristlegrass/Plant Serotinum/Plant

DN50( CK) 75 1.19 £0.03 6.00 +0.82 82.67 +3.86 4.33 £2.62
DpCoh4 70 1.03 £0.03 6.67 £0.47 83.67 £5.44 3.33+1.25
DpCob7 90 2.07 £0.07 6.00 +0.82 81.33 +7.04 5.00 £0.82
DpC6h8 75 1.72 +0.04 6.67 £0.47 79.33 +2.05 3.33+£1.25
DpC6b37 77 0.19 £0.01 6.33 £0.47 87.00 4.9 5.67£1.25
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