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1473 bp 5-TCACTGCAGGGATTTGAGTAATA-3" 5-GACACAATGGACAACAACCCAAA-3’ cry]AC
887 bp 5"-GGCTATTCGGCTATGACTG-3" 5"-ATCGGGAGCGGCGATACCGTA-3" nptH
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Fig. 1. Amplified 1473 bp crylAc gene by PCR in T3 generation of transgenic plants
(Different wells show the transgenic lines which the common alphabet indicated the all seeds from one plant)
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Fig. 2. Amplified 887 bp crylAc nptIl by PCR in T3 generation of transgenic plants
(Different wells show the transgenic lines which the common alphabet indicated the all seeds from one plant)
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Fig. 3. Amplified 1473 bp crylAc gene by PCR in T4 generation of transgenic plants

The number well from left to right are, respectively:
4A1-4A2-4A3-4A4-4A5-4A6-4A7-4A8-4A9-4A10-4A11-4A12-4A13-4A14-4A15-4A16-4A17-4A18-4A19-4B1-4B2-4B3-4B4-4C1-4C2-4C3-4C4
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Fig. 4. Amplified 1473 bp nptII gene in PCR in T4 generation of transgenic plants

The number well from left to right are, respectively:
4A1-4A2-4A3-4A4-4A5-4A6-4AT-4A8-4A9-4A10-4A11-4A12-4A13-4A14-4A15-4A16-4A17-4A18-4A19-4C1-4C2-4C3-4C4-4C5-4C6-4C7-4C8

PR i 30 CIVIAC (5 ygud G 031 3 =¥ Jgur
Table 2. The estimation of the presence ratio of crylAc gene in the T4 transgenic plants
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Fig. 5. a: Amplified 1473 bp crylAc gene by RT-PCR in T3 generation of transgenic plants;
b: T4 generation of transgenic plants
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Fig. 7. Feeding pod borer larvae of: a) leave of non-transgenic plant and survived larvae (Arrow shows the survived larvae);
b) leave of transgenic plant and dead larvae (Arrow shows the dead larvae)
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Abstract

Pod borer is one of the main causes for yield loss of chickpea. Therefore, breeding of chickpea for

resistance to this pest is important. The use of Cry toxin from Bacillus thuringiensis is an effective strategy
for producing of transgenic resistant chickpea to this pest. These toxins are able to become active in the
midgut of larvae and disrupt the insect's digestive system. We studied the stability and expression of crylAc
gene obtained as T2 transgenic chickpea with crylAc gene and nptll gene with binary T-DNA in T3 and T4
generations of transgenic plants and observed the transgenic lines with crylAc gene and no nptll gene
suggesting that separation between cryl Ac and nptll genes was occurred by recombination between two T-
DNAs. In T3, PCR results showed that 6 of 25 putative transgenic plants had cryl Ac gene but all of them
showed the nptll gene. From six samples with positive PCR in cryl Ac gene, five of them had positive results
in RT-PCR reaction, confirming the expression of cryl Ac gene in transgenic lines. PCR results in T4 plants
showed that 73 of 94 plants had cryl Ac gene and 81 of 94 samples included the nptll gene. In 10 samples
cryl Ac gene separated from nptll gene. According ELISA results, in all samples tested, Cry1Ac protein was
expressed in different concentrations. Bioassay tests showed that all pod borer larvae fed by leaves of
transgenic plants, were dead, but all survived when the larvae were fed with leaves of non-transgenic plants.
So, expected phenotype was observed successfully.
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