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Establishment of efficient acceptor systemfor gene trandormation by
micro-projectile bombardment in wheat

QUAN Jurrli ,HE Yuwke,CHEN Yao-feng,L| Churrlian,GUO Dongwe ,
HAN Dejun,YU Ling

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

Abgact : An efficient acceptor system for gene trandormation was established in callus of wheat i mmar
ture embryos by improving the condition of osmotic treatment before bombardment. In this experiment ,
the acceptors werefrom 3 wheat cultivarsincluding Qianjinzao ,Xiaoyan 22 and 9848. Particle bombardment
was carried out by usng pROK2 containing the Npt  gene and HAL 1 gene. The factors affecting the Bio-
listic trandormation efficiency like physological state and time of osmotic treatment with different osmos's
concentration were studied. The result showed that osmotic treatment could enhance the differentiation fre-
quency of bombarded calli. The callus before embryo switching on was optional . Sucrose asosmos s had less
i nactive effect on the growth and regeneration of callus than mannitol before bombardment. The callustrea
ted with 0.6 mol/L sucrose and 0.5 mol/L mannitol for 6 hours before bombardment or 18 hours after
bombardment could significantly achieve the optional transformation efficency.

Key words: wheat ;callus;acceptor system;gene trandormation ;particle bombardment ;osmotic treat-
ment
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' 1
, 1.1
, 3 ()
22 9848 2 ,
; ) 1.0 mm
, [24]
“ " HAL1
pROK2, (Npt )
HAL1
5 5-GGICTAGAATGGA TTTCAAA-GATTTAGGATTGCATGS ;
BamH |
3 5-CGGGATCCTTTTTCAACTATTCTGTGTTGATTG3
Kpn |
BIO-RAD Biolis , 0.4 mol/L
tic PDS 1000/ He ,
MS+2,4D 2.0 : : 2
mg/L + KT 0.5 mg/L + 30g/L+Ag6.090/L d ,
(pH5.8) ; :MS+2,4D 2.0 mg/L + KT | %=
0.5 mg/L + / +Ag9.0g/L (pH5.8); (9)/ (g) %100 %
MS+2,4D 2.0 mg/lL + KT 0.5 1.2.3 9cm
mg/L + 30gL+Ag6.0g/L (pH5.8), MS+
24D 2.0mg/L + KTO.5mg/L + 60 g/L + 3cm
Ag6.0g/L (pH5.8) ; :MS+2,4D1.0 1.2.4 B3l
mg/L + KT0.5mg/L +NAA 0.01 mg/L + 30 1100 ps , 3733 Pa,
g/L+Ag6.0g/L(pH5.8) 1.0Mm, 9cm,
) , 250U g +0.5M g DNA
60 1.2.5
1.2 0.4
1.2.1 mol/ L 6 h 18 h
75 % 30 s, lg/L ,
8 10 min, 3, 30 60g/L
) , 14 d
20 , 1.2.6
1.2.2 0.0,0.4,0.5,0.6,0.7 0.8
, 5.0 mm mol/L , 2240
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3
22 9848 1, 1 2
6 h 18 h 2.1
: : 1 :
: 14 ,
d 100 mg/L ;
50 mg/L (418 , ,
, DNA PCR ,
1.2.7 PCR 1 ,
, CTAB DNA , ,
PCR , , ) 18 )
, 194 5 min; ,18 d
94 45s 55 455,72 905,35 ;72 )
10 min PCR , 10 gL
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Fig.1 Hfectsof hyperosmosis treatment on the growth of wheat callus
) , 2C ,2E,2F)
) ( 2B ,2C,2E,2F ),
2.2
: ( 1
, 14 d,
( 2A,2D) , ( 2B,20)
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2
A.0.4 mol/L ;B.0.4 mol/L 60 g/L 14 d ;
C.0.4 mol/L 300/L 14 d ;D.0.4 mol/ L ;
E.0.4 mol/L 60 g/L 14 d ;F.0.4 mol/L 300/L

14 d ;
Fig.2 Hfect of the growth appearance of immature embryo calli before osmotic treatment on regeneration frequency of
trangormed cells by microprojectile bombardment
A. Growth appearance of immature embryo calus treated with 0.4 mol/L mannitol ;B. Callus cultured in medium with 60 g/ L sugar
after treated with mannitol ;C. Callus cultured in medium with 30 g/ L sugar ater treated with mannitol ;D. Growth appearance
of immature embryo callus after treated with 0.4 mol/L sugar ; E. Calus cultured in medium with 60 g/ L sugar ater treated with sugar ;
F. Callus cultured in medium with 30 g/ L sugar after treated with sugar ;pointed by arrows are undifferentiated callus
1

Table 1 Hfect of different osmosis and recovering medium on regenerated frequency of bombarded calli

Osmos's Recovering No. of treatment calli No. of regenerated buds No. of regenerated buds
medium
per callus
112 1075 9.60
Sucrose 104 338 3.25
90 648 7.20
Mannitol 115 130 1.13
2.3 2 , 0.7 mol/L
2 , ) 0.5 mol/L ,
0.6 mol/L ; 0.8 mol/L 0.4 0.5
, 0.5 mol/L mol/ L ; 0.5 mol/L
2 1
) 0.4 mol/L ,
, , 6.02 %, 3.41%

,’
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0.5 mol/L 6 h 18
h 1
2
Table 2 Hfect of concentration of osmosison differentiation frequency and trandormation eficiency of callus
Osmos's
/ Number of [% [ %
(mol - L-1) Total number differentiation Frequency of Number of postive Trangormation
Types  Concentration ©f bombarded calli lants ater selection differentiation plants efficiency
of osmogss
0.0 103 4 3.88 0 0.00
0.4 216 13 6.02 1 0.46
0.5 219 16 7.31 1 0.46
Sucrose 0.6 241 23 9.54 4 1.66
0.7 206 17 8.25 2 0.97
0.8 214 13 6.07 1 0.47
0.0 103 4 3.88 0 0.00
0.4 205 7 3.41 1 0.49
0.5 203 19 9.36 2 0.99
Mannitol 0.6 214 19 8.88 2 0.93
0.7 206 17 8.25 1 0.49
0.8 213 16 7.51 1 0.47
2.4 PCR 1.0 mm
4 L
PCR ( 3 4 879 bp
1 DNA ,
879 bp —
, (50 kb
3 PCR ) ,
1. ;2. 3 6. M. (71
Fig.3 PCR amplification pattern of transdormed plants ,
1. Postive control ;2. Negative control ;
3- 6. Trandormation plants; M. Marker , DNA
DNA : DNA : , el
DNA
) DNA ,
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