30 1 Vol.30, No. 1

2004 1 60 65 ACTA AGRONOMICA SINICA pp. 60 65 Jan. , 2004
123 1,2 1,2, * 3, * 1
¢ , 611130; 2 , 611130; ®
100101)
pBUSCK HPT , D62B , ,
sck D62A , ,
s $i11

Obtaining Transgenic Hite Indica Maintainer L ine Containing Modified CpTI( sck)
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Abstract The transgenic D62B , an dite indica meintainer line, containing nodfied CpTl (sck) , was obtained by
bombardment. With the transgenic D62B as doror , D62A ocontaining sck was developed. PCR and Suthern blotting analy-
ses indicated that sck gene could be ddivered to OMSline sably. Thefidd performance of transgenic plants was smilar to
the non-transgenic control , but the res gance to insects was increased The use of genetic trandormetion in rice breeding
was d 0 discused.
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1.
1.1
D62B
pBUSCK- HPT :
Ubi-9gnd-Qp T KDHE_- Tros
(cpm) , 5
SKTI 3’ KDH-
(sck) , Ubi
1 hFI )
(hygromycine phogphotrand erase)
1.2
NMB : Ns MS
Bs 250 mg/L
500 mg/L 30 gL gelrite 2.3 g/L pH5.8
NMB + 2 ,4D (2 mg/lL)
0.6 mol /L
20 30 mglL B
NMB + 6-BA (3 mg/L) + NAA (0.3 mg/
L) 20 mg/L B 1/2 MS
1.3
l6]
12 15d
, 75 % , 30%
30 mn,
1.4
FDS 1000/ He {7
D62B 4 h
2 3 ,
3 cm

1.5

B(40 mglL) 1/2 MS
B ,
B ,
D62B , D62A
1.6
DNA caB ®: 25¢g
, 10 nL 65
CTAB , (65 )30 min
(24 1,0.29%B- )
10 000 x g 10 min,
DNA DNA 70 % 2
2 :
, PCR  Suthern blotting
(PCR) : 25UL sck

:PL:5- AAA ATGAAGAGC ACCATC TTC 3 ;
P2: 5- TCT AGA GIT CAT CTT TCT CAT C-3

415 p  hpt :P3: 5-TAC ACA
GCC ATC GGT CCA (A-3 ;P4: 5-TAGAAG G GIG
GATATG TGS , 832 bp
194 1 mn,56 1mn,72 1
min ,35 , A 4 min,
72 10 min PCR 0.8%
PNV )
Suthern blotting 20U g DNA
, 0.8% 40V ,
Hybond N* (Amersham) ' 80
7% DS 65
(Promega)
37 1lh,
0.1XSC +0.1% DS . X (Rii)
1.7
0.3¢g , 600M L
(50 mol L TrisHA , DDT 1.0 mmol /L , pH
9.5) , 11000 r/min4 10 min,

50 mmol /L Tris HA
( 10 mol/L C&° ,pH 8.0) 200uL
(0.1pguL)50ML

720pL
30ML
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, 27 60 min , 26 ,
1000 L 1 m. BAEE (N- -L- 4.21%
) , 27 15 min , 11 (To) ,
, A =254 nm 1.78% To ,
(ODzs4) (TRYPSIN , ,
INHIBITOR from SOYBEAN TYPE 1-9) 40 mg/L B 1/2MS
17 , 15
1.8 31,
17 cmx 26 cm , ;2 31
31 (Tw)
1.9 B , 3
109 , ( B) ,
20 mL PBS(pH 9.5) 4 4 h, ,
10 000 r/min 10 min, D62B D62A
20 30 27 ( , D62B
) 12d
2 2.2
(TN ,
2.1 D62B <ok D62B
, PBUSCK-HPT ( D 62B 23
k) D62B ) T QTI
B 3.31%, 1.99 %:; D62A Q-
hpt , Tl 3.46%, 1.94%
hpt ( 1 1 ,
1 B 1
B ! hpt =2 £ 5
, , B Ky 24
= g3l
¥ + - ' -
D62B-sck-B-T2 DE2B-CK D6E2A-sck  DEIA-CK
1 sck CpTI
617 , 2 3 Fig.1 Expresson d sck in transgenic rice lines
1 CpTI
Tablel  Expresson o sck in transgenic rice lines
QT QTI/
L Number of Total protein Resdud activity Anount of QoTl/Tota
e plarts tested (/L) o QTI(%) Tl (my/L) protein( %)
D62B- stk-B-T, 23 37.9 24.05 1.25 3.31+0.88
D62B-CK 12 30.27 61.07 0.63 1.99+0.86
D62A- stk-B 12 37.95 22.57 1.27 3.46+0.76
D62A-CK 12 35. 39 59. 73 0. 65 1.94+0.9%

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



1 63
2.3 , ;
Tz
12d ,3 ( 4)
20 mg : B62B
30.21 mg, )
37.60 mg
, , 2.5
, ( 2) CTAB
2001 DNA , PLP2 P3 M4
, <k hpt PCR ,
100 %, D62B D62A
sck D62B D62A ( DNA ) 415bp <k
100 %, 28.13% 27.97% 832 bp :
43.70 % , QTI ( 2 3,
, , D62B
. D62B
2.4 D62B
T ;
2
Table2  Hfect o the total protein extractsfrom transgenic lines on the growth o corn borer larvae
0d 12d Percentage of \/\/e!glri::‘ Totd larvee Averag:;f\(/jveigh o one
Line Qode infidd Number of Nurber df larvee dead larvae dter 12days larva dter 12 days
larvee tesed dter 12 days (%) (Mg (mg
1035 20.0 18.0 10. 00 407. 33 22.63+0.13Cc
D62B- sck-B- T, 1055 20.0 17.0 15. 00 359. 67 21.13+2.01Cc
111-3 20.0 19.0 5.00 344.00 18.13+ 1. 73Dd
D62B-CK 20.0 18.3 8.33 554. 67 30.21+1.11Bb
CK2 20.0 18.3 8.33 689. 00 37.60 + 0. 43Aa
3 :0d 0.04 mg/ 12d (mg/ ) ( :P=0.01; :P=0.05)
CK: CK2:

Notes : Data in table were the averagesof three replicates; Average weight of one larvain 0 dayswas 0. 04 mg. Within the coloum of average weight of one larva
dter 12 days,meansfollowed by the same (cepita /small) letter indicated no sgnificant difference a 0. 01/0. 05 leve . CK:the forage treated with the
totl protein extracts from the rontransgenic rice plants; CK2 :the forage untreated with the tota protein extracts from rice plants.

3

The resisance o transgenic rice plantsto rice borersin fied

Table 3

()

()

Line Number of plants teded Number of totd tillers Aants dfected ( %) Dameged tillers/plant ( %)
D62B- sck-B- T, 154 1984 100. 00 28.13
D62A- sck 46 556 100. 00 27.97
D62B-CK 20 254 100. 00 43.70
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4
Table4  The agronomic traits of transgenic rice lines
L Number of RAant Tillers Panicle ( Jem) Seedt sHtting 1000-grain
ine
plants tesed height (cm) /plant length(cm) Qains/cm /panide( %) weight (g)
3 84.3+0.6 15.3+1.5 18.7+1.1 9.2+0.5 77.80+7.53 24.5+0.5
9 78.4+3.6 16.2+2.4 18.6+1.8 9.1+0.6 80.11+2.29 24.3+0.4
7 78.6+3.8 16.3+2.1 18.4+0.6 8.5%+0.3 82.96+3.85 24.4+0.5
6 78.6+3.8 14.2+1.7 17.8+1.6 8.3+0.4 83.22+4.76 23.8%+0.3
D62B- stk- T 5 82.8+1.9 15.8+2.4 17.4+0.7 8.3+0.3 79.60+2.82 24.3%£0.6
5 80.2+2.9 15.8+2.2 17.5+1.2 8.0+0.5 82.47+4.49 24.2+0.4
5 77.4+4.9 14.6+1.5 17.7+£1.1 8.2+0.6 83.24+2.57 24.5+0.3
8 79.1+3.4 16.0+2.4 17.9+1.4 8.0+0.4 83.65+4.80 24.4+0.4
6 72.3+3.4 16.7+2.9 16.8+1.5 7.9+0.3 84.04+4.43 24.3%£0.4
D62B-CK 14 82.3+5.1 15.4+2.1 18.3+0.8 8.5+0.3 83.70+2.13 24.5+0.2
M + —1 2 34 35 67 89 10 D62B DNA
= 4 (1:
— P p—— S < 8372
= i DNA ;2:
S ———— ——— -} 5 1D
e ———— Pt DNA ;3:
Sma
2 PCR D62B- sck-hpt DNA :4:
Fig.2 PCRanalyss d D62B- sck- hpt plants Kpn DNA) ,
sk hpt PCR ;M :DL2000 marker (2000,1000,
750 500,250,100 kp) ; + : o 832 Ip: sck
hpt ; 415 bp:sck;1—10;T, Suthern blotting ,
Hectrophores s of mixture of equivalent regective sck-product and hpt- D62B ,
product of PCR. M: DL2000 marker (2000, 1000, 750,500, 250 , 100 ( 4)
bp) . + :postive control ; - :negative control ;832 bp : hpt ;415 ,
bp : sck. 1—10; T, plants.
M + - 1 2 3 4 3 3
—
— — — — — — — 1—41)bp 1
1)
<832 hp
3 PCR  DB2A- sck- hpt : :
Fig.3 PCRanalyss d D62A- sck- hpt plants )
M :DL2000 marker (2000 ,1000,750,500,250,100 bp) ; + : , (9]
N ;832 bp @ hpt ;415 bp @ stk ;1 —5 :D62A /D62B- sck-
(TN ((sck)
hpt (T, )
D62B

M :DL2000 merker (2000 ,1000 ,750 ,500 ,250,100 bp) ; + :postive
oontrol ; - :negative control ;832 bp: hpt ;415 bp : sck; 1—5:
D62A/D62B- sck- hpt .
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2

DE2B-sck-1 DOE2B-sck-2

1 2 3 4 1 2 3 4

(1]

[2]
415 bp —

[3]
4 Southern blotting

Fig.4  Southern blotting analysis o transgenic plants
+ sk A5 p; - 1 DNA ; [4]
2:DNA/Pst  ;3:DNA/Sma  ;4:DNA/Kpn
+ :sck fragment ,415 bp; - :negeative control ;1 :geromic DNA ;
2:DNA/Pst ;3:DNA/Sma  ;4:DNA/Kpn [5]

(6]

[10]

(CpT)
QT (7]

(8]

, (9]

; CpTl ; ,
[11] [10]

» CpTl

,  CpTl CpTl (sk) (1]
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