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Figure 1. Designed structure for gene transfer. Where LB (Left border), NOS-Pro (NOS promoter), NPTII (neomycin phospho-transferase
gene inducing resistance to kanamycin), NOS-Ter (NOS terminator), CaMV35S-Pro (CaMV35S promoter), M-aroA (mutant aroA gene with
three point mutations), W-aroA (wild type or natural form of aroA gene) and RB (right border).
Operations and molecular confirmations performed in this research. A: Genomic DNA (3 wells), B: Deletion of gus gene by enzymatic
removal method (1: size marker and 2: deleted gus and remaining plasmid), C: Cloning confirmation using PCR (1: size marker and 2: PCR
product), D: Plant transgenic confirmation using PCR (1: size marker and 2: PCR product from transgenic plant, 3: positive control, 4:

negative control or non-transformant plants). The used DNA size marker in all cases is 100 bp marker that the smallest and largest fragments
are 100 and 3000 bp respectively.
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Table 1. Analysis of variance of Line effect on kanamycin resistance in
transgenic rapeseed

sSde chle 5 pY as sl 0L Waesls bl 4 e e

WS Lol 5 s Gyl 5 26 Kot e doys Sl o ke @3l3l a3 S S gt
2 oY SOl gl (T Js) s (ol e Sl ] Y ov* 4 Y

€ by Kot Aoy op i oS ol 0L St g Ao s Y Y silasl glas
Ly St ge doys op eSS 5 (WA Ol 4 sl oY Ve CV (%)
Sobsgme Sl Y 2V L (s 0 OVIA) Olse 407 (Y & o2 0 gl 2 o

Jals Q.“N 5 4wl 6\.&&«:‘}? On e sl RGWIRH

_ . Rlaol blize g e sadS mSale cbale (0¥ bl 4 e Y gl
Y Jg..?:) ..LJ:L' eL“S .k.wjﬁ Qﬁju.a oj u"fl'*if dt'&b .Lnb_?d/a

LIS s olals J<:>).~ Loy

u-<1>"j~“ Aoy SSle chle ‘_;«ib‘ anlis (I Table 2. Analysis of variance of line, glyphosate herbicide concentration
_ and their interaction effects on burn percentage in greenhouse conditions
VoYM chle & by e St g doys o iy aS sl OLES Sl o el g e
Sl pde b dals OF cp xS 5 (LAVY) iSile ¥ 5o L PN
Lo JK2) 3 Ol (o s 65 on oS ol iSile 00AQ/Y™ a oY
w e s . g . s Lo . g \‘i\‘\Vﬁ” A 4 ~Lals
CBlE 0 S5 b S AD atte S S5 s n
ns
. i o o s e gV VY psile clals x Y
)‘qujwu)qu&ymjbwﬂwm o
TAY/Y VA sl glas
B E ('/-\) e
Vo CV (%)
L;)\;Q;M,:é’“}w):\ (-Ja../)> )‘JL;.M h
V-
ab ab N ab
be be be be ({
¢ &
L] g
d ‘e
Loejs
i A ¥ A -] £ v Y Al anll
oY

3,0 51-&;;‘_\?;;,4.)“3# e Ege) fJ.:« ol JJL.Z..A by .\J'JS A.b'um)lj? 6L”Q’.’y)’ ML&U\S@ oo slae O\}fﬁwy J.ﬂ J:.<.-L:a doslae =Y Jﬁ&

.w\,u);odu;;-lclm);w)ﬂ

Figure 2. Mean comparison of line effect on kanamycin resistance in transgenic rapeseed. Similar letters indicate the non-significant
differences between investigated lines (p<0.05)
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Figure 3. Mean comparison line effect (A) and herbicide concentration (B) on burn percentage
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Figure 4. Different colors of transgenic rapeseed seedlings on medium containing 10 mM glyphosate herbicide. In each section of Petri
dishes are cultivated independent lines and the differences in the lines are color-specific.
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Table 3. Analysis of variance of line, glyphosate herbicide concentration and their interaction effects on morphologic traits
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Figure 5. Mean comparison of effect of line (A) and herbicide concentration (B) on the height of transgenic rape plant
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Figure 6. Mean comparison of effect of line (A) and herbicide concentration (B) on the number of branches in Transgenic rapeseed
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Figure 7. Mean comparison of effect of line (A and C) and herbicide concentration (B and D) on the number of pods per the sub-branch and

main branch (respectively) in transgenic rapeseed
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Table 4. The means of interaction effects of line and herbicide concentration on number of pods per the sub-branch in transgenic rapeseed
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Abstract

Rapeseed (Brassica napus) is one of the most important oil seed crops in the world. The weeds are the
most important threats to cultivating this plant. Glyphosate is a general herbicide that inhibit the EPSPS
enzyme. One of the most effective methods to make glyphosate herbicide resistance is the transformation
of the EPSPS enzyme-encoding gene. In the present study, a 3-point mutation in the E. coli aroA gene
was created and then this gene with a wild-type gene was cloned in the pUC18 and pBI121 plasmids and
transformed to the RGS003 spring straw cultivar of rapeseed by the Agrobacterium tumefaciense strain
LBA4404 strain. The gene was expressed with the CaMV35S promoter and NOS terminator. Gene
cloning in cloning and expression vectors, plant transformation confirmation through PCR and other
molecular tests were carried out. In this research, 142 independent T1 transgenic lines were screened for
glyphosate treatment and then 10 lines were selected for later tests in the T2 generation. Seeds of
transgenic T2 generation under in vivo and in vitro conditions were studied in a factorial experiment in
different concentrations of glyphosate herbicide. The percentage of burn and some morphological traits
such as plant height, number of branches, number of pods per sub-branch, number of pods per main
branch and number of pods per plant were measured. The results showed that transgenic plants can
tolerate glyphosate herbicide up to 76.8 mM, while the control plant has a lifetime of 0, 1.2, 2.4 mM.
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