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Study on trandormation of apple with antifungal gene

XU Lingfei ,\WAN G Gui-zhang ,L IAN G Dong ,ZHAN GJun-ke ,MA Feng-wang

(Collegeof Horticulture, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abdgract : The objective of the present research was to introduce genes with antifungal potential into
the commercially important apple cvs. Gala in order to improve its resstance against fungal diseases. By
studying factors affecting A grobacteriunrmediated genetic trandormation,the A grobacteriunrmediated
genetic tranformation system of Gala was established. And theB-1,3-glucanase and chitinase genes were
introduced into Gala by means of leaf discs and finally the objective seedlings of Gala was obtained. The
trandformation plants were tested by PCR detection and the result showed that the exogenous genes had
been introduced into the regeneration plants genome.

Key words: apple (Malus domestica Borkh.) ;antif ungal gene;A grobacteri unrmediated ; genetic trans-
formation
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“ " , , 10 mL LB , ,
B-1,3 , 28 180 r/ min ,
, (ODeoo =0.5 ) ) ODeéoo 0.5
4 000 r/ min 5
min, , M 6
, 28 180 r/ min 2h
1 ,ODeé0o 0.3 0.4
1.1 1.4.2
200504 2006-05 30d “ §
3 5 ,
‘ " (Gala) ; : ,
EHA105, B-1, 1.4.1 , 8 min, ,
¥
(Npt ) pBinCG M2
1.2 3d,
(Cefotaxime , Cef) . , MS3
(Kmamycin, Km) (Streptomycin, 4d , M A
Sr) 3 , 1 MHA
LB:NaCl 10 g/L + , M S5
(Yeast extract)5 g/L + 10 g/L + 3 4 ,
(Agar)15 ¢g/L + Km 100 mg/L + Str 50 mg/L ,pH MS1 , 2cm ,
7.2 , M S7
MSL:MS+6 (6 :
benzylaminopurine BA) 1.0 mg/L + (Naph- | %= /
thalacetic acid ,NAA) 0.1 mg/L + Agar 7 ¢/L ,pH x 100 %
5.8 1.5 PCR
MS2:MS+BA 5.0 mg/L +
NAA 0.4 mg/L +Agar 7¢g/L pH 5.8 , , CTAB
MS3:MS2 + Cef 300 mg/L , pH ,
5.8 DNA™ Ti DNA
MS4:MS3 + Km 10 mg/L , pH el PCR , B-
5.8 1,3 2
MS5:MSL + Km 10 mg/L + Cef PCR
300 mg/L pH 5.8 B-1,3 pl:5-
MSB:MS+BA 5.0 mg/L + ATGGCTGCTATCACACTCC3 ; p2: 5-CTCA-
NAA 0.4 mg/L pH5.4 5.8 CATCTCACTTACGAGAG3

MS7:1/2 MS+ (Indole
butyric acid,IBA) 1.0 mg/L + Km 10 mg/L ,pH
5.8

1.3
(25+2) 13 h,
, 2 000 Ix
1.4
1.4.1

J1:5-GTGGATGCTGTTGTTG
GTTGS3 ;j2: 5-TGGTGGGAAAAGTGTTATT-
GG3
PCR (25p L) :10 x buffer 2.5u L
MgCl2 (25 mmol/L) 2. 5ML ,dNTPs (2 mmol/L)
2.5pL, 1(10Mmol/L) 2.54L, 2 (10
M mol/L) 2.5uL, DNA 1pL (100 200 ng) ,
Taq DNA (5 UML) 0.3YL ,ddH.0 11.5
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ML PCR 194 3 min;9% 1
1 min,53 1 min,72 1 min, 30 Table 1 HEfect of agrobacterium infection period
72 10 min:4 on trangormation of apple
. / min | %
pBI nCG ! Infection period No. of leaf Reqenerationfreq?;ency
DNA , 8gL 4 100 0
6 100 3
8 100 6
10 100 0
2 12 100 0
2.1 2.2
3d , 300 mg/ L Cef
, M2 4d, 10
ODew =0.43, : mg/L Km M 3
4.6,8,10 12 mn5 ( ) 1 MHA,
1) 1 1 1 1
; : (1
\ , M S5
L 1 30 d )
1 , 6 8mn ( 2,
, 8 min “ » ( 3)
, 6%, 8 min MSL
2
Fig.2 Escape shoots etiolated on selection medium containing Km
2.3 , Km 10 mg/L  Ce 300 mg/L
2cm Ms7  ,35d , 60 %
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¢ 4 . B-1.3 cDNA
2.4 PCR 1.1kb, cDNA 1.1kb,
29 PCR , 2 DNA “ "
DNA PCR (5 6)
3 “ " 4 p "
Fg.3 Resstant Gala shootsobtained on Fig.4 Resstant shoots rooted on selection
selection medium containing Km medi um containing Km
] 2 3 4 S I 2 3 4 5
< 2000bp
1 200 bp <« 1.1kb kD <+ 900bp
900 bp-
5 6 B-1,3
PCR PCR
1.DNA Marker ;2. ; 1. 2. ;3 4. ;
3. 4 5. 5.DNA Marker.
Fg.5 PCR test of apple trandormed Fig.6 PCR test of apple tranformed
plants with Chitinase primers plants withP-1,3- Gucanase primers
1.DNA Marker ;2. Postive control ;3. Untrandormed plant ; 1. Untrandormed plant ;2. Postive control ;
4- 5. Trandormed plants 3- 4. Trandormed plant ;5. DNA Marker
3 L ; 1 T-
DNA ,
[5] 3d
N (2)
, ,Cef 200 mg/ L
e 500 mg/L
(1) :
, T-DNA '
, 300 mg/ L Cef
: (3)
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