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Figure 1- Electrophoretic pattern of PCR products for amplification of overlapping
fragments in Ec-epsps and signal peptide sequences and fusion of them by overlapping
extension technique. A: Lane 1, 1 Kb ladder; Lane2, amplification of signal peptide
intermediate fragment (200 bp) using beps F and epsbn R primers; B: Lane 1,
amplification of epsps intermediate fragment (1300 bp) using eps R and epsbn F primers,
Lane 2, 1 Kb ladder (Fermentas); C: Fusion of Ec-epsps to chloroplast signal peptide
using specific primers (beps F s and eps R); Lane 1, sp-epsps (1500 bp), Lane 2, 1 Kb
ladder (Fermentas).
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Figure 2- Confirmation of pBl-epsps gene construct by polymerase chain reaction,
Lanes 1-5, confirmation the presence of vector contains sp-epsps fragment in
recombinant bacteria by PCR with specific primers; Lane 6, pBI121 without gene
construct as a negative control; Lane 7, 1Kb ladder (Fermentas).
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Figure 3- Green transformed plant in shoot elangation medium containing 15 mg/l

kanamycin after one month.
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Figure 4- Electrophoretic pattern of PCR assay products to confirm the presence of sp-
epsps construct (1500 bp) in canola plant using specific primers beps F and eps R. Lanes
1-3, PCR products of transformed plant containing sp-epsps (1500 bp); Lane 4,
untransformed canola plant (negative control); Lane 5, recombinant pBl121 vector
(positive control); Lane 6, Mix ladder (Fermentas).
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Figure 5- Electrophoretic pattern of RT-PCR products in transformed canola plants
containing sp-epsps construct (1500 bp) using specific primers beps F and eps R. Lanes
1-2, RT-PCR products of transformed plants containing sp-epsps construct(1500 bp);
Lane 3, recombinant pBI121 vector (positive control); Lane 4, untransformed canola
(negative control); Lane 5, 1 Kb ladder (Fermentas).

A) Wl B) o
o YU L Jslows 5l e () Syl S o () Couyl s gl amalS alie -1 K

A dw Ci IS )ty g 92dS (Y e

Figure 6- Comparison of the transformed plant (A) and an untransformed plant (B)
after spraying with 2 mM glyphosate after three weeks.
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Abstract

One of the most effective approaches for weed control is production of glyphosate
herbicide tolerant crops. Glyphosate blocks plant growth by inhibiting EPSPS (5-
enolpyruvylshikimate-3-phosphate synthase) enzyme which in shikimate pathway for the
biosynthesis of aromatic amino acids in plants and cause plant death. Manipulation of epsps
gene in order to reduce its affinity for glyphosate is one of the best methods for production of
glyphosate-tolerant plants. In the previous studies, site-directed mutagenesis was used to
confer two point mutations in E. coli epsps gene in order to convert Glycine96 to Alanine
(Gly96Ala) and Alanine 183 to Threonine, (Alal83Thr). In this study, mutated epsps gene
was fused to the chloroplast signal peptide from B. napus L. epsps gene. Then, the
manipulated Ec-epsps gene was cloned in pBI121 as a plant expression vector;
Agrobacterium—mediated transformation was used to deliver the recombinant pBI121 in
rapeseed cultivar PF-704591. Molecular analyses were used to confirm the presence and
expression of the transgene. Bioassay analysis showed that the amount of glyphosate
tolerance in transgenic plants was 2 mM, whereas the non-transformed ones were unable to
survive in 0.5 mM glyphosate.

Key words: Rapeseed, tolerance to herbicide, Manipulated epsps, Glyphosate, Chloroplast
Signal Peptide.
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