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Transfer of the epsps gene to chickpea (Cicer arietinum)
for resistance to glyphosate herbicide
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Abstract

Chickpea (Cicer arietinum) is very sensitive in competition with weeds and suffers from a decrease in
yield and product quality. Therefore, it is useful to produce plants resistant to general herbicides such as
glyphosate. In this research, Agrobacterium tumefaciens strain LBA4404 was used. This bacterium
contains plasmid pBI121 and mutated epsps gene of Escherichia coli to create resistance to glyphosate
herbicide. In this plasmid nptll gene is placed under 35S promoter as a selective gene. In order to transfer
the gene, embryonic axes of chickpea varieties (Samin and Bivanij) were used. Chickpea embryonic axes
were placed on B5 co-culture medium after co-cultivation with bacterial suspension for 3 days and then
transferred to MS culture medium with appropriate concentration of BAP, Kin and NAA hormones for
regeneration. Finally, after successive selections using kanamycin antibiotic, rooting and establishment of
TO plants were done in hydroponic environment. Then, PCR amplified epsps and nptll genes in 15 plants
and their transgenecity was confirmed. Non-contamination of DNA in putative transgenic plants was
confirmed by using the primers of the bacterial ITS regions. Also the expression of the target gene
verified using RT-PCR test and the transgenic percentage was 0.75% in this study.

Keywords: Agrobacterium, genetic engineering, kanamycin, transgenic, weed.
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Gene name Direction Sequence Amplicon size
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Reverse 5-GAACTCGTCAAGAAGGC-3'

ITS Forward 5-GCTATGCATGGCACGAC-3' 1500bp
Reverse 5-CCCACGGCTTTTCGCAG-3

p5cs Forward 5-CAGCTTCTTGTTACCGACAATG-3’ 250 bp
Reverse 5-CCCAGAATATGCCAGAAGAATC-3'
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Fig 2. The percentage of epicotyl formation and branching of chickpea under the influence of different concentrations of
kanamycin A: Percentage of epicotyl formation after one week. B: Percentage of shoot formation of chickpea embryonic axis

explants in different concentrations of kanamycin. C: Survival percentage of chickpea green shoots after 4 weeks in different
concentrations of kanamycin. In each column, averages with the same letter are not significantly different.
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Fig 3. Morphology of roots developed in MB rooting medium using NAA (The up right figure includes the rooting of the
Sameen cultivar at 0.2 mg/L NAA and the up left figure includes the rooting of the Bivanij cultivar at 0.4 mg/L NAA).The
development of the root system of the plants transferred to the hydroponic environment and flowering of putative transgenic

plants in hydroponic culture (bottom figures).
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Fig 4. Molecular confirmation of transgenic plants, A: Confirming the presence of the target gene in putative transgenic plants using epsps
primers. Wells 1 and 13. Marker size, 2 to 9 putative transgenic plants, 10. Non-transgenic plant (control), 11. Positive control (bacterial
plasmid DNA), 12- PCR reaction without DNA, B: Confirmation of target gene presence in putative transgenic plants using nptll primers.
Well 1 size marker, 2-11 suspected transgenic plants (2-7 propagating the target piece and verifying the transgenicity with nptll primer), 12.
Non-transgenic plant (control), 13. Positive control (bacterial plasmid). 14. PCR reaction without DNA, C: Checking the quality of RNA
extraction and DNase treatment. (1) Marker size. (2 and 3) the quality of RNA extraction and the absence of DNA contamination. (4) DNase-
treated RNA. D: RT-PCR reaction using cDNA and epsps primers. 1. Marker size. 2 and 5. cDNA of transgenic plants and amplification of

desired fragment. 3 and 6. RNA of transgenic plants, the lack of replication of the fragment indicates the absence of DNA contamination. 4
and 7. Reaction control without using RNA and cDNA.
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