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Genetic Transformation through Stem Segments Derived Callus of
Amorpha fruticosa by Agrobacterium Tumefaciens

GUAN Qing-jie, LIU Sherrkui
Alkdi Soll Natural Environmental Science Center, Northeast Forestry Unwersity, Harbin 150040, China

Abstract: Genetic transformation was done to induce callus in stem segment of Amorpha fruticosa 1.. via
Agrobacterium tumefaciens-mediated gene transfer. It was found that critical tolerance concentration of
Kanamycin was 40 mg/L; The experiment of orthogonal bacterium concentration and infection time
showed that infection concentration of bacterium ( ODgy) was 0. 6—0. 8, and conversion efficiency
peaked 17.95 % when infection time was 30 min. The DNA containing pBI12F GUS plasmid in Amorpha
Jruticosa L. infected the invert callus. Gus staining analysis suggested that adventitious buds and regen-
erated shoots, Toots and leaves possessing resistance showed blue; also, the PCR analysis in invert leaves
suggested that exogenous GUS gene was integrated into genome of Amorpha fruticosa 1. We established
an efficient transformation system, inwhich callus of stem segment is transformation acceptor via Agrobac
terium tumefaciens media ed gene transfer. In order to confirm their repeatability, pBI121-GFP gene was
used for transformation. Via PCR analysis of To generaion shoots, the integration rate reached 85% .
Through blue light stimulation, the apical bud in invert shoot showed green fluorescent, indicating that
the invert gene under 35S promoter overexpressed. It was wncluded that the conformation system can be
used for transgenic breeding, which will lay foundation for improving and cultivating new strains of Amor-

pha fruticosa L.
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EHA105
1.1.3 X# CTAB dNTP Taq
, (F: 5 CeTAAgegal'gACg
CACAAT3 ;R: 5 gATAATCATCgCAAgACCgg3 )
X Gluc Progema

1.1.4 BHRAE (1)

MS+ 6BA 4.0 mg/L+ NAA 2.0 mg/L+
2,4D0.5mg/L

(2
. MS+ 6BA 0.5 mg/L+

NAA 0.1 mg/L+ KT 2.0 mg/ L

(3)
( Kanamycin, Kana) (
) + ( CefotaximeSodium,

Cef) 500 mg/ L

(4) 1/2MS+
0.5 mg/ L+ Kana( )
1.2
121 RUGARGFFARAL

,  10%
, 1/2 MS ,

0.7 an
[7]

1.2.2 RAFBEAH R ESE

(pBI121-GUS/GFP) 5 mL
50 mg/ L. Kana+ 100 mg/L ( Rifampicin, Rif)

YEP ,28C 180 1/ min 48 h

2 mL 100 mL. 50 mg/ L. Kana+
100 mg/ L Rif ~ YEP ,28C 180 r/ min

ODgo= 0.5~ 0.8

, 5000 r/ min 5 min,
1/ 2MS , ODsoo= 0.2,
0.4,0.6,0.8,1.0, 1.2
200 Pmol/ L (Acetosyringone, AS) 1%
TritonX- 100, —

1.2.3 RAFAN-FEHAL
, (25 12) C,
14 h, 3000 k
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20% 0.5 mg/ mL X-Gluc 37T
1.2.7 DNA #2IRA PCR #| DNA
CTAB I8! Kana
DNA, 1/100 ,
DNA , PCR
14 pcrR 0. 8%
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0, 20, 30, 40, 50, 60, 70 mg/ L. , ( pBI12F GFP)
, 30
,3 ( GUS ,

“1.2.3), 10d 10d Kana GUS —

5d )

To PCR (
1.2.5 B RIREBAZ 0T 18] xF 4540 2 F 09 7o “1.2.7) (Olympus)
sy 40 To
3d(3 ), 5

pBI121- GUS ODeo=
0.2,0.4,0.6,0.8,1.0 5 , 21
15, 30, 45, 60, 90 min 5

3d,

, 25d ,75d ,
Kana , )
126 QUS Eé&km  QUS 1
J efferson’ ' Leslie!™ , ,
(100 mmol/ L ,pH 7.0; 0.5 mmol/ L

; 0.5 mmol/L ) 25d
— pBII2F GUS) y=1.0708x+ 3.4105( 1),
38~ B mgL  pBII2FGUS
, GUS 50 mg/ L
50 mmol/ LL ( pH7.0) 20d ,
0.5 mmol/LL K3[ Fe (CN)6] 0.5 mmol/L K4 Fe 40 mg/ L
(CN)6] 10 mmol/L Nay EDTA 0. 1% Triton x- 100
1
Table 1. Ciitical tolerance concentration of Kanamycin in transformation acceptor of callus
B )/ 1%
(mg L7 Namber of infected Mortality of calls
COKYSSE:;Z?HM callus pieces 10d 15d 0d 25d 30 d
0 87 0 0 0 0
20 84 0 16.67 27. 38 2 14
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1
)/ 1%
-1 alityv e 9
Ggigrziion)o f Number of infected Mortality of callus
Kananycin callus pieces 10d 15d 2 d 25 d 30 d
30 93 0 215 17.20 30 10 62. 36
40 91 2.20 549 27.47 51 6 63. 73
50 90 4.44 13. 33 34.44 64 4 87. 18
60 88 6.82 12. 50 36. 64 69 32 %. 60
70 87 8.05 21 & 55.17 70 11 97. 70
_1oor (ODsw)
° 2
53 80F y=1.070 8x+3.410 5 0.2~0.8
1% +
S % 60 5 ’
% =
5 £ 40
4‘55 " (ODew) 0.2 90 min
0 I I I I ’
0 20 40 60 80 0 (15~ 45 min)
p(RIRE )/ (mg- L)
Kanamycin (ODso 0.2 ~ 0.8)
ODgo 1.0 15
1 25d .
min )
. i . . 5.932% ODso 0.6 30
Fig. 1. Relationship between mortality rate and con .
. min 15.385%, ;
centration in callus acceptor suppressed by
Kanamycin for 25 d ODeo  0-8 30 min
17.949%
2.2 ’
( 2 R (ODsoo= 0. 8)
30 min ,
2
2
Table 2. Effect of cell density and inoculation time on effigency of transformation
ODgy= 02 ODgo= 0. 4 ODgy= 0.6 ODy= 0. 8 ODgy= 1.0
t/ min
a b c/ % a b c/ % a b c/ % a b c/ % a b c/ %
15 105 3 2 857 118 5 4.237 118 12 10169 118 13 11070 118 7 5932
30 103 5 484 17 7 598 117 18 15385 117 21 17.949 117 0 0
45 106 5 4717 121 10 8264 121 17 1400 121 15 12397 121 0 0
60 108 2 1. 852 116 0 0 116 5 4310 116 0 0 16 0 0
90 104 0 0 121 0 0 121 0 0 120 0 0 122 0 0
D a 3 b 5 c ( / x 100% )

Note: a. No. of callus; b. No. of residgant adventitious bud; c. Rate of transformation (No. of resitant adventitious bud/ No. of callusx 100% )
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, 3 2( ) 3~ 8
GUS 700 bp ,
24 GUS GFP ,
&% ,
(pBI12F GUS) ( ODgwo=
0.6) 25d 20 To GFP ,
5 ,37C GUS (Olympus) To
, GFP (488 nm) ,
, , 35S
GFP ,
GUS M
’ , GUS 6557 bp| \u
’ 3600 bp|
2027 b
GUS ,

564 bp)

M. Marker; 1. s DNA Negative
control, temphteis DNA of shoot which was not transformed; 2.

) DNA Positive control, template is DNA of
plasmid; 3~ 8. DNA DNA of transformed

shoot
3 GFP PCR
Fig. 3. PCR analysis of GFP gene in transgenic shoots
M. DNA Marker; 1. s DNA Negr
tive ontrol, template is DNA of shoot which was not transformed; 3
2. s DNA Positive control, temphte 8 DNA
of plasmid; 3~ 8. DNA DNA of transformed shoot [15]
2 GUS PCR ’
Fig 2. PCR analysis of GUS gene in transgenic
shoots
2.5 To PCR GFP
Kana
( pBII2FGFP) 25 d y =
(0D600= 0. 6) 1.070 8x + 3. 410 5, 38~
30 min, 75 d, 43 mg/ L, 40 mg/L
40 mg/ L Kana , Kana ,
(To ) CTAB MS+ 6BA 0.5 mg/L+ NAA 0.1 mg/L + KT
To DNA, PCR 2 mg/ L+ Kana 40 mg/ L+ Cef 500 mg/L
,0.8% , PCR , ODsoo
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