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Optimization of genetic transformation system
of potato and introduction of maize starch
branching enzyme gene SBE]b into potato

FAN Ya-Li', RUAN Ying’* , LIU Chun-Lin’
( 1. School of Life Sciences, Fuyang Teachers College . Fuyang 236037, China; 2. Crop Gene Engineering

Key Laboratory , Hunan Agriculture University , Changsha 410128, China )
Abstract; The highly effective potato transformation systems were established and optimized using tube potato plant-
lets as transformation materials in this study. The maize starch branching enzyme gene(SBE || b) was transformed
into potato using Agrobacterium tume faciens-mediated transformation method. 762 stem sections were infec-
ted by Agrobaterium-mediated tumefacien method. 4 transgenic plants were obtained by PCR measurement,
implying that SBE ]| b gene had been integrated into potato genome. It was also found that GUS gene could normal-
ly be expressed in stem sections and potato microtubers of the trasgenetic potato plants.

Key words: maize starch branching enzyme gene; potato; genetic transformation; starch

64%~78%. ’
R 4 - SBE Il a. SBE [ b (Hannah &
ADPG (AGP), (SS), James,2008), SBE
(SBE) (SDBE), SBEI.SBE][ a SBE[[ b, SBE[] a
(SBE) o1, 6- , , SBEI SBEIIb
(Smith  ,1997), (Jeon ,2010),
@ : 2011-08-21 : 2011-12-08
: (31000132) ; (2010FSKJ12)[ Supported by the National Natural Science
Foundation of China(31000132) ; Natural Science Foundation of Fuyang Teachers College(2010FSKJ12) ]
(1982-), . s R , (E-mail) fanyali0601 (@ 163. com,

* : - s s , (E-mail) yingruan(@ hotmail. com,



2 : SBEIl b 227

SBET b

° ’ CaMV35S promoter
SBEI b cDNA ~gul-acZ
) (
,2005), s CaMV358
. 8%
~34% ; 75% ~80% (Bur- _ pCASBEII b N
ton  +1997), hygrdfiycin 8847hp
~ ° ’ N b’ gus
’ ' L \
( ,2006) gfpS
RB
SBE ,
, . 1 pCASBE I b
(1-4) Fig. 1 Construction of plant expression

vector pCASBE [[ b

Stems

(0.3~1.

2
Fig. 2 The genetic transformation procedures of potato
1-2.15d ; 3. 5 4. ; 5-8. 5 9.

1-2. Potato plantlets after 15 days; 3. Pre-culture of stem sections; 4. Induction of stem sections

resistance calli; 5-8. Induction of resistance shoots;9. Radication of resistance shoots.
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Fig. 3 Induction of potato resistance microtuber in vitro 1. Potato plantlets stem sections; 2-3. Induction of the potato microtubers,
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Fig. 4 PCR detection of transgenic potato plants
; 8.

1
M. Marker; 1-7.
( )5 9. ( PCR) .,
M. Marker; 1-7. Resistant plants; 8. Non-transgenic
plant; 9. Positive control.

1.1

[ &%

g
4 .
5 - 140000 ur

5 GUS
Fig.5 Detection of expression of GUS in transgenetic potato plants
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detection of Transgenic potato microtuber; A,B and C. Transgenic potato microtuber; CK1 and CK2. non-transgenic potato microtuber
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: Agrobacterium tume faciens pCASBE] b pCAMBIA1303
LBA4404, 358 . : 5'-CCAAA-
; pCASBEIl b, 1, GATGGACCCCCACCCACGAG-3" ( Fowward ),
1.2 5'-CCCAAGTTGAAGTCCAGCCGTGAAT-3'
1.2.1 (Revese),
) (Hy- . PCR 25 puL, PCR
gromycin B, Hy) N N N :94 °C 4 min; 94 C 40 s;60 C 40
R s;72 C 2 min, 35 ,72 C 7 min,
. GUS GUS )
0.5 cm , Hy .
0.1.2.3.4.5.6 7 mg/L N R X-Gluc
. ; .37 °C 75% 1
, Hy 0.1.2.3.4, 2~3 20 min, ,
5.6 7 mg/L , o
; 0,1,2,3 4d .,
; ; ; 2
3d , )
0.1.2,3 4d , 2.1
25 mg/L )
(Rif) .50 mg/L (Str) 50 mg/L o
(Kan)50 mL.  YEB ,28 °C.250 rpm :MS+0.1 mg/L NAA+2.0 mg/L6-BA,
: 5 ml 50 ml. MS+5 mg/LGA3+2. 5 mg/L6-BA.
YEB s ODy = Hy ’
0.2.,0.5.0.8 1.0 R Hy ,  Hy 4.0 mg/L
s 3.5,10,15 20 3d, 2d o ,
min 5 o s s (ODgp)  0.5~0.8, 10
, MS, min, , .
(MS ). 28 °C . . Cef(200 mg/L),
Hy  Cef , 0
. 2 o
o 2.2
1.2.2 20 d ,
, 3~5 3~5
MS+ CCC 200 mg/L+ ., 40 d
2.0 mg/L 6-BA+ 8% + 0.8 %, ,60 d
, o 3.6 mm, 246 mg,
pH 5.8, 1500 Ix. 25 °C . 3,
,40 d o 2.3 PCR
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