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Abstract: Sorghum (Sorghum bicolor L.) was one of the most important crops in the world next to wheat, rice, maize, soybean and
barley. Using the callus derived from immature inflorescence as the recipients, we efficiently transformed sorghum varieties 115,
ICS21B and 5-27 with the insecticidal Bacillus thuringiensis (Bt) crylAb gene carried in the T-DNA of binary vectors which
contained hygromycin resistance gene and gus gene via Agrobacterium tumefaciens. After gradient selection with hygromycin, a total
of 21 independent transgenic plant lines, 52 transgenic plants were regenerated, and the average stably transformation efficiency was
1.9%. The integration and transcription of crylAb gene in transgenic sorghum was confirmed by PCR analysis, Southern blotting and
RT-PCR analysis. The Bt proteins were expressed in most transgenic plants with different level from plant to plant by Western
blotting and ELISA assay. According to insect bioassay in laboratory, the transgenic plants with a relatively high level of Bt gene
expression displayed insect-resistance to pink rice borer (Sesamina inferens).
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: PCR (25°C 16h /8 h ),
Southern RT-PCR , 1 3~4 cm ,
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1.3.2 PCR
1 ﬁ)ﬂ——’%ﬁ/ﬂg’ (Ro ) 0.2g,
CTAB DNA FcrylAb:

1.1 #ikarsd
(Sorghum bicolor L.)

5'-GCAACCATCAATAGCCGTTACA-3’, RcrylAb:
5'-GTCAATGGGATTTGGGTGATTT-3’

115 5-27 9198 RO011 1CS21B ZlB( cry]_Ab , 872 bp; Fgus:
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Fig. 1 The T-DNA region of pKUB binary vector in Agrobacterium used for sorghum transformation. Pnos: nopaline synthase gene
promoter; npt 1I: neomycin phosphotransferase gene, Pubi: maize ubiquityn gene promoter; crylAb: coding region of crylAb gene;
P35S: cauliflower mosaic virus 35S promoter; hph: hygromycin phosphotransferase gene; gus: B-glucuronidase gene; LB: left border;

RB: right border; H: Hind I11; B: BamH I; E: EcoR I.
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1.3.3 Southern blotting 2 %%
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Biotech ' , ,
134 RT-PCR , ,
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;2 uL , PCR 253 ,
crylAb 21
1.3.5 Western blotting .52 PCR , 5-27
Western blotting 5 115 40 ICS21B 7,
(el 1.9%( 1 B) ,
1.3.6 crylAb ,
(Ro ) 0.2 g,
ENVIROLOGIX CrylAb/CrylAc 22 #:EEMEIKE PCR 44
ELISA , CrylAb PCR ( 2 3)52
1.3.7 crylAb ( 872 bp),
(Sesamia inferens) , crylAb DNA
[15] : 3~4 cm ( 1  crylAb PCR 41 gus
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, ; 3 gus  crylAb
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Table 1  Efficiency of Agrobacterium-mediated transformation for different genotypes in sorghum
conogpe Noofal No.ofresiant  No.oftansgeric  Trarsgenic Ll e ntormation
(%)° (%)
5-27 492 93 3 5 18.9 0.6
Restoring 115 257 97 13 40 37.7 5.1
line 9198 98 13 0 0 13.3 0
RO11 72 11 0 0 15.3 0
Maintainer  /CS21B 135 30 5 7 22.2 3.7
line 21B 78 9 0 0 115 0
Total 1132 253 21 52 22.3 1.9

a: number of resistant callus which could be regenerated transgenic plant; b: number of PCR positive plant; c: rate of stable transgene A(%)=
(number of resistant callus/total of callus)x100%; d: rate of stable transgene B(%)=(number of resistant callus which could be regenerated
transgenic plant/ total of callus)x100%.
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Fig. 2 PCR analysis of crylAb gene in different transgenic
plants. M: marker; P: positive control-pKUB plasmid DNA; 1-9:
transgenic plants; N: non-transgenic control plant.
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Fig. 3 PCR analysis of gus gene in different transgenic plants.
M: marker; P: positive control-pKUB plasmid DNA; 1-9:
transgenic plants; N: non-transgenic control plant.
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Fig. 4 Southern blotting of crylAb gene in transgenic sorghum
plants. 1-3: transgenic plants; P: positive control-pKUB
plasmid DNA; N: non-transgenic control plant 115.

2.4 HEFEKA RT-PCR 47
115 PCR :
RNA PCR crylAb
872 bp :
crylAb ( 5

crviAb gene

N 1 2 3 4 5 6 7 8 9 10

5 EEGREKT crylAb EEH RT-PCR 47
Fig. 5 RT-PCR analysis of crylAb gene in transgenic sorghum
plants. N: non-transgenic control plant 115; 1-10: transgenic plants.
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Western blotting )

68 kD CrylAb
) 115
, crylAb
( 6
M 1 2 3 4 5 6 N CrylAb
kD
1160 —=—— ——
45.0 —w
35.0 —e

6 EEESRE CrylAb EHHA Western blotting
2}

Fig. 6 Western blotting analysis of CrylAb protein in
transgenic sorghum plants. M: protein marker; 1-6: transgenic
plants; N: non-transgenic control plant 115; CrylAb: CrylAb
standard protein.
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F 2 HEREHRM AR Bt EA S E &3 K48 (Sesamia inferens) i 14 B4 ¥ B K 7E
Table 2 Detecion of the Bt toxin content and in vitro bioassay on the resistance to pink rice borer (Sesamia inferens) for
transgenic sorghum leaf

Code of plants Bt content (ug/g)* Reduction in leaf feeding (%)° Mean larval weight (mg) Mean larval mortality (%)
CK 0 / 205.0+21.0 0

SR04 0.015+0.001 40.6+1.2 121.7+13.1 0

SR16 0.044+0.006 47.2+0.9 108.3+9.0 20.0+0.5
SR17 0.015+0.001 40.5+0.7 122.0£17.5 0

SR18 0.082+0.005 50.7+1.1 101.0+11.3 0

SR19 0.106+0.007 50.9+1.5 100.7+9.8 0

SR20 0.181+0.011 65.7+0.8 70.4 £7.6 16.7+0.2
SR21 0.051+0.004 49.5+0.9 103.6+10.1 0

SR22 0.170+0.008 60.0+1.1 82.0+7.3 40.0+0.5
SR24 0.017+0.001 40.7+0.9 122.546.7 0

SR25 0.850+0.021 56.7+1.3 88.8+7.6 40.0+0.7
SR26 0.738+0.022 60.4+0.9 81.2+8.8 33.3+0.3

a: Bt content(ng/g)= Bt detected value/fresh weight of leave; b: reduction in leaf feeding(%)=(leaf feeding of non-transgenic control
plant-leaf feeding of transgenic plants)/leaf feeding of non-transgenic control plantx100%.
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