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Substitution of amino acid Ala-183 to Thr in S-enolpyruvylshikimate 3-phoshpate synthase in order to make
tolerance to glyphosate herbicide in transgenic rapeseed plant (Brassica napus L.).

By: D. Kahrizi, Razi University, Agronomy and Plant Breeding Department.

A. Hatef Salmanian and A. Mousavi, national Institute for Genetic Engneering and Biotechnology Tehran; A. Moieni
and Gh. Karimzadeh, Tarbiat Modares University of Tehran.

Rapeseed (Brassica napus L.) is an important oil seed crop in the world. The application of genetic engineering to B.
napus will lead to the generation of plant varieties possessing more agriculturally and economically viable genetic
traits. The manipulation of bacterial EPSPS gene in order to reduce its affinity to glyphosate is one of the most effective
methods for production of glyphosate tolerant plants. Glyphosate is a non-selective and broad-spectrum herbicide that
inhibits 5-enolpyruvylshikimate 3-phoshpate synthase (EPSPS), a key enzyme in the aromatic amino acid biosynthesis in
microorganisms and plants. In this research, we study on alanine183 of E. coli (k12) EPSPS enzyme. This amino acid is
an important residue for attachment of glyphosate herbicide to EPSPS enzyme. We used site directed mutagenesis method
to inducing a point mutation in E. coli EPSPS gene to convert alanine 183 to threonine. The manipulated EPSPS gene
was cloned in pUC18 as a universal cloning and pBI121 as a plant expression vectors. The results of molecular analyses
and sequencing showed that the genes has been changed and cloned in correct orientation in both plasmids. Recombinant
pBI121 containing altered EPSPS gene were transferred to rapeseed (B. napus L.), PF-7045-91 cv, via Agrobacterium
tumefaciens mediated transformation method. The target tissue for transformation was the cut end of cotyledonery
petioles. At the first step the transformed explants were screened in kanamycin containing media. Results showed that
plant regeneration and transformation frequency was 74% and 28/ respectively. Molecular analyses and glyphosate

tolerance test, confirm the gene presence and it.s effective function in transgenic plant.

Key words: Rapeseed (Brassica napus L.), Herbicide resistance, Glyphosate, Manipulated EPSPS and Gene
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