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THE GENETIC TRANSFORMATION OF STRAWBERRY WITH WINTER ALOUNDER
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Abgract :Antifreeze protein (AFP) of Pseudopleuronectes americanus gene encoding pre , pro and mature was introduced into
drawberry ( Fragaria x ananassa cv. Xingdu 2 and Allgar) by mediated Agrobacterium gene trander of a binary vector ,and
the axenic led discs and lower part of petioles of srawberry were used as explants. The results showed that the foreign AFP
gene encoding pre , pro and mature was integrated independently into the genome of 9x tranggenic drawberry plants by PCR
and PCR-Suthern bloting andyss of sven Kmamycin-resgant trandormed plants. Three regenerated Xingdu 2 lines were
postive for pre, pro and mature,and their trandormation dficiency was 1.56 %, 1. 49 %and 1. 67 %regectively. Three
regenerated Allgar lines were podtive for mature and its trandormetion dficiency was 4. 05 %.
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cDNA pre pro  mature 3 , mature
189bp pro(  mature )252bp ,pre(  pro  mature

)310bp 3 AFP
(expresion casste)
pPCv002 AFP E. cdi Sz

( pre pro  mature AFP
p PCV002, 2183 2184 2185)
G/3101 (p Mp90RK) , AFP
I-ABC
1.2
1.2.1 pre pro  mature 3

1730p :

:Primer 1:5 GACACC GCC TCT
GAT 3 (15mer) ; Pimer 2:5 TCC GIC GAT CCT TAA
CCT CTG3 (21mer)
1.2.2 E.cdi S~
E. cdi Sz1

G/3101

pPCV002 ( pre pro meature)

(mob) E. cdli ,
RK, o pPOV002 Vir
(PMPI0ORK) G/3101
: (D) G/3101
(Km') , 5m YEB ( Km
50mgL Rf 20mgL) , 28 300r/min
2d;(2) pre pro  mature 3 E.
cai Sz1 , 5m  Anp 100mglL LB
, 37 300r/min ;
(3 ©O/3101 3 E.cdi Sm 5000r/min
10min, , 10m YEB LB
(4) 3 E. cdi Sn QI
5Q | YEB
( ) . 28 ,
(5 1m ddH,0 YEB
Tip : ; (6) 10Qu |
ddH,0 10" 100% 10°° 10°°
10° 10°° (7) 001,
YEB ( Anp 100mg/L  Km 50mg/L
Rf 20mg/L) 28 2d,
G/3101 Sz ;1 (8)
Amp 100mg/L Km 50mg/L Rif
20mgL  YBB ,28 2d,

1.2.3 3
5m(  Km50mgL), MS (

MS(Bs , MS
Bs ) + 6BA 2.3mg/L + IAA
1. 8mg/L ,
3d
1.2.4 3d
Km 25mg/L cd 500mg/L
) MS + 6-BA
1.0mgL +NAA 0.0lmglL ( Km 25mg/L)
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| 4 En | Py | TLE |  AFPgene | pA
C:AFP#: K ) 15 B F expression cassette of AFP gene
1 AFP
FHg.1 Hagrid and expresson casetz of AFP gene
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;Pg5 : TL-DNA B wirTi R ot trag 3 trfo RK>
C :4En4 TLE: MV Q ( ) Py CAVIV3SES ;PA:CavV35S  polyA

Figuer A :PY:pronoter of nopaine synthase gene;; P :polyadenylation sequence of octopine synthase gene; NPT

:neomye n phoplotranderase gene; B, and

Br:l€ft and right border sequences of vecter T-DNAs; Pg5:truncated pronoter of T -DNA gene. Fguer B:vir:toxic origin o Ti plagmid; tray :trander ste df Ti
plasrid; ori :replication origin of Ti plagrid;tra; 3 and trf, :trander gene from awxliary plasmid RK,. Figuer C:4 En:4 enhancers; TLE: TMV  Q (trandation
enhanced squence) ; Pass:pronoter of CavV35S; pA :polyA pause ssquence of CavivV35S
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,PCR
,PCR
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2.2 pre pro  mature PCR



426

23

2
FHg.2 Agarose gd eectrophoress of recombinant
plasmid in Agrobacterium
1 8ADNA/Hind 24 6: pre pro
mature ;357

pre pro  mature
1,8ADNA/Hind  Marker; 2,4 ,6:recombinant plasrid
with pre, pro and mature gene in Agrobacterium ;
3,5,7 :recombinant plagmid with pre, pro and mature gene in E. coli

pre pro  mature PCR ,
(3,

E. cdi )
173bp , mature ) pre
pro mature 3
2.3

2 pre
4 (a,b)
MS IBA 0.5mg/L
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Table 1 The trandormetion results of grawberry with three different AFP genes
PCR-Southern
- number of number of number number of frequency of
target \{:\rnetlesd total number eplants regenerated o Knr rooti ng number of target gene
e v o explants regenerated shoots res gant K res gant PCR-Suthern  trandormetion
shoots shoots lines positive lines (%)
pre 2 Xingdu2 64 10 10 3 1 1.56
Allgar 62 9 9 2 0 0 0
pro 2 Xingdu 2 67 12 12 3 1 1 1.49
Allgar 71 3 3 0 0 0 0
mature 2 Xingdu 2 60 1 3 2 1 1 1.67
Allgar 74 8 8 5 4 3 4.05
pre pro  marture
mature , pre pro
marture  AFP DNA
( 6, 6
(173m) ! 7 PCR- Suthern
Fg.7 PCR Suthern blotting detection of tranggenic plants
16: ;2 3 4:pre pro  mature 2 ;
5 10: ;7 8 9: mature
1 ,6:postive contral ; 2,3 ,4 :trandormed lines of Xingdu 2 with pre,
pro and mature; 5,10 : negative control ;7,8 ,9: trangormed
300 bp — linesof Allgar with mature
250 bp—
200 by —173bp
150 bp
100 hp"_ 3
6 PCR ’
Fig.6 PCR andyssd tranggenic plants '
M:50 bp DNA (TaKaRa )1 6: !
234: pre po  mature 2 ) ; )
5 10: ;7 8 9: mature

M :50bp DNA Ladder Marker ; 1,6 :postive control ;
2,3 4 :trandormed linesof Xingdu 2 with pre , pro and
mature ; 5,10:negative cortrol ;7 ,8 ,9 :trandormed lines
o Allgar with mature

2.5 PCR Southern
PCR
pPCV002/mature
PCR-Sonthern , ,PCR
«( 7,

1 6 t
mature 2 ,
1.49% 1.67 %; mature
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