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Antisense Wx Gene Insertion into Maintainer Lines o Indica Hybrid Rice Resultsin
Amylose Content Reducing

GAO Fang Yuan' ,\WANG Zong Yang L1 Heo-Jie" LU Xian-Jun' ,REN Quang-Jun®" "

¢ Crop Research Ingtitute, Sichuan Academy d Agricultural Sdences, Chengdu 610066, Sichuan; 2Shanghai Ingtitute  Plant Physidogy and Ecdogy, ChineeA-

cademy d Sdences, Shanghai 200032, China)
Abgract : Amylose content of endopermis a key determnant for edible and cooking qudity in rice And the Wx gene of
rice ecodes a granule-bound sarch synthase( @SS that plays a key role in the syntheds of amylose in endoperm  With
the help of Agrobacterium tumd aciens EHA105 containing p13WA4 , the antisense Wx gene was tranderred into meture ent
bryos cdli from indica maintainer lines Gang 46B and -32B. The slitable explants, medium, light and tenperature for
tissue culture were gudied. PCR andlyss verified that antisense Wx gene was tranderred into the genome of the receptor
varieties(Fig. 2). Furthernore, varying degrees of reduction in amylose content were found in meture seeds of transgenic
lines. Gormpared with 26.5 % df theorignd cultivar , inthe tranggenic linesof  -32B, the average and the lones amylose
oontent were 19. 8 % and 8. 5 % repectivey(Table 5) . Smilarly , the amylose contert in the transgenic linesof G46B were
1.7 %- 10. 9 % lower than that of control (Table 4) . These results indicate that genetic manipulation of amylose content in
rice is possble ugng antisense technique

Key words: Antisense Wx gene; Transgenic rice; Indica; Maintainer line; Amylose contert
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7 : Wx 877

1 EHA105 Wx p13w4
1.1 ,  T-DNA 1 WP :
46B -32B 5-TGGCAA GAACAARCATAGACG 3 ( Wx
46B -32B BamH ) W4P,: 5-TAACATACGQECGI-
GACATCG3 ( @Us ) 626
bp \ To
1.2 1.3
( Agrobacterium tumdf aciens) 1
Wx gene in rice TSS ATG TGA AATAAA
x slp E S B BS S
pl3w4 TSS ATG
EX sl E lH.B B.sm H
GUS lN'I

pCAMBIA 1300
(8.9 kb)

pBR322 on

1 pl3w4 T-DNA
Fig.1  The gructure d T-DNA region in the vector o pl3wW4
B:BamH ; E: EcoR ; H: Hind ; P: Pt ;S: Sa ; X: Xoa ; N: Not ; TSS: transription dart dte; ATG: trandation gart codon;
TCA : transcription termination cocon; AATAAA : polyadenyletion ste.

1
Tablel Medium used for calli culture in the sudy
Med um MSL AAM MS2 NB1 NB2 1 2MS
Qorrpostion MS AA +MS MS NB NB MS
CH(g/L) 500 500 500 1000 1000
2,4D(mg/L) 2.0 2.0 2.0
KT(my/L) 2 2
NAA (my/L) 1 1
Hyg(mg/L) 35- 50 50 25
Cd (mg/L) 250 250 200
Asfunol/L) 100
Qcrose(g/L) 30 68.5 30 30 30 15
GQuoos(g/L) 36
pH 5.8 5.2 5.8 5.8 5.8 5.8
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1.4 1.7
1.7.1 To T
(75 %) 2 3mn, , 50 mg/L
(2% ) 30 min, 1/ 2MS 2 ,
12 15d
. (5w , 0.1% 15 1.7.2 PCR PCR Southern
20 min, , T T
1.5 , DNA , Wx
50 i PCR , 1.6.2
, AAM ( 1000 nol/ L p13w4 PCR
; , 20 30 , , Roche DIGDNA Labding and
min 2 3d , M&  Detection Kit , DNA
( 3BmyL 250 mg/L ) 2 PCR DNA  PCR
SOMyL pcR Suthern
250 my/ L M2 2 18
2 3
NB1 , 1, NB2 P (
: 2 3cm vz IO 6647-1987  GB 7648 )
MS ,
1.6 DNA PCR
1.6.1 DNA Murray er- 2
2.1
1.6.2 PCR 250L

TrisHA (pH 8.3) 10 mnol/L KA 50 mnol/L
Mgd, 2.0 mmol/L dNTP 0.2 mnol/L

-30B 468 2
50ng Taq 15U DNA 100 ng | ( 5
94 5mn, 94 45 s 56 ) ,
455 72 imin, 45 72 10
min 1.2% , @S Doc ’ '
1000 , '
2

Table2  Hfects d medium on induction and differentiation o calli

Total differertiated Average rate of  Average rae of  Average rae

Bplant Cultivar Basc medium Totd embryo Totd cdlus cdlusinduction differertiation o cuture
cdlus
(%) (%) (%)
308 MS 140 127 25 0.4 19.7 17.8
Mature NB 157 132 37 84.1 28.0 23.5
MS 303 278 62 91.7 22.3 20.4
g 468 NB 233 192 50 82.4 26.0 21.4
-8 MS 210 150 33 71.4 2.0 15.7
| ure NB 193 % 29 2.7 30.2 15.0
468 MS 116 71 20 61.2 28.2 17.3
9 NB 156 78 22 50.0 28.2 14.1
(%) = / x100; (%) = / x100; (%) = X

Notes: Average rate of calusinduction( %) = Tota calug/ Tota embryo x 100 ; Average rate of differnetiation( %) = Totd differentiated calus/ Tota calus
x100; Average rate of culture( %) = Average rate of calus induction x Average rate of diff erentiation.
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, 2 , , 24.4% 46B
, 2 , 2000pnol-m 2. st
MS 26 3000dnol-m 2.5t
NB 30 , 23.3%
NB MS , ,
-32B 46B , MS 2.3
,NB , 46B -32B
, MS NB 1d
2.2 , EHA 105/ p13wW4 -32B ,
-32B 46B 340 , 103
) , 30.3% NB1
3 , ~32B 1 NB2
3000umol-m %st 30 , 30 46B
, 34.4%, 2000dnol-m Z%s? (28.2%) , 11
3
Table3  Hfects of light and temperature on regeneration o resigant calli
auti Light Tenperature No. of resigant No. of dA‘r’erage :en
var @nol-m2sY () cdlus plartiets egze;g o
2000 26 45 11 24.4
28 3000 26 40 10 25.0
2000 30 37 1 29.7
3000 30 kY, 1 34.4
2000 26 50 18 36.0
8 3000 26 a4 13 317
2000 30 30 8 2.7
3000 30 43 10 23.3
(%) = / x 100

Note: Average rate of regeneration( %) = No. of plartlets’ No. of resgant calus x 100.

DNA PCR
Fig.2 PCRanalyss o total DNA in some transgenic plants

p13W4;2:

M: DNA merker ;1: Hasrid p13W4;2: Nonrtransgenic plant ;

3- 14: Tranggenic plants

2.4 To
To (
) DNA, pl3w4 DNA
. WPt WP PCR 41
37 626 bp ,
’ 4 ! 2 Wx
( 2
PCR- Suthern , PCR M: DNA L
3 14:
( 3
2.5
2.5.1 T T
PCR 37 T 2.5.2
X2 : 31

T

2% © 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.

Tn T
DNA
626 Ip



880 31

2.6
T2
5
3 PCR Southern , 26.5%, 8.5%, 19.8 %
Fig.3 PCR Southern analysis of antissnsee Wx 46B
gene in some tranggenic plants
1: p13W4;2: ;3 8: , ,
1:Aasmd p13WA4 ;2 :Norrtranggenic plart ;
0 0
3- 8:tranggenic plants 1.7% 10.9% ( 4)
4 46B
Table4  Amylose content in mature seeds o transgenic rice derived from Gang 46B
) Amylose content . Amylose content . Amylose content . Amylose content
Line (%) Line (%) Line (%) Line (%)
Bl-1 21.8 B1-6 22.2 B1-11 21.3 B1-16 18.9
B1-2 21.5 B1-7 21.2 B1-12 21.5 B1-17 18.8
B1-3 21.2 B1-8 24.6 B1-13 21.0 B1-18 20.5
B1-4 15.4 B1-9 20.9 B1-14 17.7 Gontrol 26.3
B1-5 16.3 B1-10 21.2 B1-15 20.1
5 -32B
Table5 Amylose content in mature seeds o transgenic rice derived from -32B
. Amylose content . Amylose content . Amylose content . Amylose content
Line (%) Line (%) Line (%) Line (%)
B21 21.0 B29 20.0 B2-17 21.6 B225 21.2
B2-2 19.9 B2-10 15.2 B218 21.7 B2-26 20.7
B23 19.0 B2-11 20.2 B219 20.9 B2-27 19.5
B24 20.4 B2-12 18.7 B2-20 19.4 B2-28 21.7
B25 19.3 B213 19.5 B2-21 8.5 B2-29 20.6
B26 19.9 B214 22.0 B222 21.2 B2-30 20.4
B27 19.3 B2-15 20.5 B223 20.4 B2-31 21.2
B2-8 20.0 B2-16 21.1 B2-24 19.3 Qontrol 26.5
[4 8] Tu
3
) MS ,NB
3.1 [9]
46B -32B
[4.8]
(2 7] , , -328B (3 000
: , umol-m 2.5 %) (30 ) , 46B
, , (2 000p ol - m™ 2. 57 1)
(26 )
1

, NB ,MS , ;

2% © 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.
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3.2 Wx
RNA
,Terada  (2000) Cheng
(2002) Yu (2002) Liu (2003) Wi
( )
[2 7]
Wi
Wi
46B -32B
(17% 21 %) ,
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