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Optimization of Agrobacterium-mediated Genetic Transformation of Soybean
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Abstract: High transformation efficiency is an important factor for plant molecular breeding. Agrobacterium tumefaciens-medi-
ated transformation is commonly used in plant genetic transformation because its higher heritability and lower copy number. To
optimize the soybean genetic transformation system used in our laboratory, we optimized Agrobacterium tumefaciens-mediated
transformations of Dongnong 47, Kennong 18 and B12088 soybean varieties of germination time, bean cutting methods, infes-
tation time, co-culture method and co-culture time with the expression of 355 GUS of pCAMBIA3301. The results showed that
the expression level of GUS was highest when Dongnong 47 was germinated for 1 d, infested for 30 min and Kennong 18 and
B12088 germinated for 12 h, infected for 30 min. In other treatments, the results of the three varieties were consistent. The
GUS gene expression was highest when we cut the soybean cotyledonary with dipped Agrobacterium and when the cotyledon’s
wound is placed face down and co-cultivated for 3-5 d in the dark. Under the optimal conditions, the Kennong 18 showed the
highest transformation efficiency. This study provides an improved protocol for Agrobacterium tumefaciens-mediated transforma-
tion of soybean cotyledonary nodes that can be utilized for soybean genetic transformation.
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induction; H:Shoot elongation.
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Table 1 Transient expression rate of GUS gene in soybean cotyledonary node under different treatment conditions

KEmF SbFE A A SME RS H GUS + S A GUS By Rk %
Soybean variety Treatment conditions No. of explants No. of GUS +explants ~ GUS transient expression rate/%
BAC18 ANHEIBCB
132 63 47.94 +£9.02 a
Kennong 18 Not dip agrobacterium
R I TR
118 99 84.29+3.22 b
Dip agrobacerium
{24 30 min
118 97 82.27 5. 19 a
Infection for 30 min
{24% 60 min
144 73 50.67 +4.80 b
Infection for 60 min
A 47 NIRRT
140 17 12.42 +5.67 a
Dongnong 47 Not dip agrobacterium
TR
AR 149 48 32.31+£2.35b
Dip agrobacerium
2% 30 min
149 74 49.33 £10.91 a
Infection for 30 min
{244 60 min
149 45 30.00 £6.24 b
Infection for 60 min
ANl BUA T
B12088 158 72 45.81+£9.12 a
Not dip agrobacterium
I TR
160 113 70.49 +2.82 b
Dip agrobacerium
{24 30 min
160 108 67.33 £8.45 a
Infection for 30 min
{244 60 min
160 103 64.67 £9.98 b

Infection for 60 min

R/ NE bk R A FRRAEAE 5% 7KF 83522 55 GUS + AME IR R MBI AE GUS e, T IH .

Different lowercase indicate there was significant difference at the level of 5% between treatments; GUS + explant indicates that the explant was dyed

in GUS expression assay. The same below.
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Table 2 Transient expression rate of GUS gene under different placement conditions of explants

Kb Fp o= HMIRELE GUS * SME A% GUS i} ik
Soybean variety Placement mode No. of explants No. of GUS* explants ~ GUS transient expression rate/%
B 18 I 3 2540 1
150 111 73.67 £6.81 a
Kennong 18 Wound-up dark culture
W HE TR
o 150 123 82.00 +9. 34 ab
Wound-down dark culture
SO E
S 150 74 49.41 £2.40 ¢
Wound-up light culture
HIEF AT
118 55 46.33 £7.02 cd

Wound-down light culture
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gR2
pNGAGE e W SMEREH GUS + SMuE R GUS [y ik H
Soybean variety Placement mode No. of explants No. of GUS +explants ~ GUS transient expression rate/%
A 47 I B 005 A
Dongnong 47 Wound-up dark culture 150 34 68.00£7.21 a
MR IR O
Wound-down dark culture 150 17 77.67 £7.77 ab
Moo s f
I DEL 150 57 38.00 £5.29 c
Wound-up light culture
HHEF AT
Wound-down light culture 150 0 46.67£5.03 od
S s
B12088 R H AL 150 107 71.45£3.10 a
Wound-up dark culture
BRGS0 DT
Wound-down dark culture 150 128 85.21 £6.15 ab
Mo 3 fA
ARG OEL 150 64 42.66+6.11 ¢
Wound-up light culture
Mo 3 1A
KBS BT 160 98 61.23 £5.69 cd

Wound-down light culture

A B:RBA&18; C.D:RA47; E F:B12088;A C K. {f; [ 55753 B D F . {7 035 [ 593k
A,B:Kennong 18; C,D:Dongnong 47; E,F.B12088;A,C,E:The wound face to the medium;B,D,F:The wound
back to the medium.
3 SMEGEREFHEREZERARXT GUS ERLEER

Fig. 3 GUS gene staining of soybean explants in different placements during co-cultivation
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Table 3 Transient expression rate of GUS gene in soybean cotyledonary node explants during different co-cultivation time

KL b B SR ] SME IR H GUS + St R%L GUS TR KR
Soybean variety Co-culture time/d No. of explants No. of GUS +explants  GUS transient expression rate/%
B 18 3 150 137 91.33 £5.03 a
Kennong 18 5 150 122 81.66 £9.22 ab
A 47 3 150 102 68.00 £2.00 a
Dongnong 47 5 140 112 80.00 £4. 00 ab
B12088 3 150 126 84.00 £6.00 a
5 150 122 81.33+7.23 ab
2.5 RIREFBEAEFIFESES GUS L4541t Pt IR 3] 90% L b, Bl RN A B 22 R

Ze3d PPT ik, B AR 18 R4k 47 #1 BI2088 1) (5%4),GUS Qe RURINIE 4, LG N ZFE TR
INEZFGF R0 86% 59% M1 T1% , B 18 i  H1 GUS JE[RRIAFAYLER, B 18 2y 3 A Flh
1, ARAR AT AR B NAEZE GUS Jeta, 3 DEFIAY BeAidE I

x4 AEGMMAEFFESEMMLES GUS R RIEEWNILE
Table 4 The comparison of shoots induction rate and transient expression rate of GUS in different cultivars

INEZE GUS BRI 2k R

KL AP SMEREH INEZFHH AR GUS + M ZEHL . )
GUS transient expression
Soybean variety No. of explants No. of shoots Shoots induction rate No. of GUS + Shoots
rate of shoots/%
B4 18
85 73 85.88 +1.06 a 66 90.41 +1.17 a
Kennong 18
A 47
86 51 59.30+2.14 b 46 90.19 +£2.25 ab
Dongnong 47
B12088 90 69 76.67 +1.31 ¢ 64 92.28 +2. 65 abc

ol

!

%

4 BR I8 NEZF GUS
Fig. 4 GUS staining of Kennong 18 shoots
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