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Genetic Engineering and Biosafety Journal
Volume 11, Number 1, 2022
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.

Lole )JA du;d.& é&» JJLS LSL“‘J”}) o)'}f‘ Cwlo
S50 7S 5o s oy b b e slacile o
6Léu.l.9 g_,.JLQ g:,..)j.).lﬁ ‘v‘i“?“i“‘; JJMSJ J_)SJ“ )“)5 e)u.:.w\

doddo
o5 Ml St gbe Sl gbadile 5 sl OLLS
bl Lab 5 fwesn) wlhe (gptuall b8 )=
(Nosrati el al. 2017) .l Ol 51 55 5 o Clsgrye 3l it KB Sl ol il S
sgim s 4 Jpame S 5 eSS woax g L 33 On Sl Slosle 5 daes plal s oS ol ek
N-) e s SS 2Sile 51 aslinal plm 3 5, (slacile el s T Ay Sl 4 ssdoe e Sl 3z

L obsl e iScile G Olyess (phosphomethyl-glycine Sl r o o3 e Sl e gladile 5 OLLS Sub,
sk s sbacile 00 e b b Sl e 5 0228 b
SSls 4 pslae woi )5 OIS sl gl 5o e xS
5 peeen (Kahrizi et al. 2007) ol oo o 58

OLL 53 e Clils 5 fged Gl S sadDS iSile

jdugwom;zﬁbufwjaﬁ&mcu
2 o sllde 05 e .;J\.lfda 56 vja.:>u J""}“
G5 A Gl ol S 30 5 SR SIS gl

el a3 5 5e olS eslanal (gl uT So D Ol e 55 5

33 S 528 VL G5 s Ol Ceslods oslinal 500 fuad
YOY Jl s by asle) codlanl lpl 58 e e
Ver 5 0 el st CIUI 53 e saDS o5 1aVYY 50
I 55 5 Colas 815 aalinal 5550 Olgz sl e 03 (5l
4l anw i (b 5ES 53 SIS ESCale Sleslinul Sl

.(Van Bruggen et al. 2018) ... @l) o s J= s
Wl Cmles Jdsas G paS iSils Sais cools
el (EPSPS) lind¥-laSs fissym Jsh0 o3l

LS o B gie |y Sl s 3 pdid gl s

i slge 5 T i gl s 4 erle 5a glacile
5 S8k ol Ll s 5 Ol sy Uy 5 S
o3k Sl 4 e 5 A ol SV pame 1 SIL
L5 Sl gl hAe I3 eer 4 Lsd o () J e

(Kaur etal. 2018) L5, o Jlod 45 J grs
35 50 glacde i Sl Dl S able IS
¢ Whish et al. 2002) .5 o Jsame jialS o 5 il
0 o slcde sy ploly (Somers et al. 2003

L e Sl Kie w0l il gl s

Vo) Ll g 5l /Y o bl /0203l 0590 [ cow ) (Suos 9 Sl (owrikigen


https://dor.isc.ac/dor/20.1001.1.25885073.1401.11.1.10.7
http://gebsj.ir/article-1-424-en.html

[ Downloaded from gebs.ir on 2026-06-01 ]

[ DOR: 20.1001.1.25885073.1401.11.1.10.7 ]

Q\)L{.@AJ&.JA

G 508 2Sie &0 Canslie sl 0 3550 4 €PSPS 0 Jlasl

NOS-Pro NOS.ter '

LB
H_H RB
NPT II(Kan 1) CaMV355-pro |

oskie 4 .ad eslawl (Sabbaghpour et al. 2017 olisl S
o okl o SUs STL 23Ses 5 bl € 5e0 ) S4d
oS pn b i3 10 5 dops Ve S L il S s
o s KA Sl Sl g 5 do s S e
Jp ol s csle Y8 e w0 bl ke Of L opizis
ol en S S G S O bl b S
A esleal LBA4404 o 4. (Agrobacterium tumefaciens)
Bl Opelise 05 sl PBIL2L Lendly s (6L oyl
Cos S S 05 Olgsa 5 Nptll OF 4S5 AL . epsps
555 by sile ) el sdd awas O 3 35S L
gl o3 (W g S5 e e oK Sl 0Ll
5 G- Sacl/Xbal sla sl 5l eslisd b gus 03 bl
() JK28) sl ol Sl ol (635 520 €PSPS Of (sl
Sl K12 as s JSL2 00 6 5L epSps O s lakd e
Geiod 3 s 4 AT VT 5 VT e 4 SIS s

Ceslods sl (Kahrizi et al. 2007) O, Ken 5 5 45

// Pst1.12254

Pst1.3019

pBI121.EPSPS
14158 bp

HindIIL.4950

Pst1.4966

Xbal.5815 \— EcoR1.7382

. Sacl.7115
HindIII.5851

ATG TGA
EPSPS ‘ NOS.ter

EcoR1.7382
Sacl.7115

|

Xbal.5815

HindII.4950

05 ol ol 55 L PBI121-EPSPS S 55 el gaii =) IS
Joee 53 5 5 SACL/Xbal (sl 5T 51 eslinal L sds (55, 523 €PSPS
(Kabhrizi et al. 2007) ol a5 5 13 ab sy 0

Fig 1. Map of recombinant plasmid pBI121-EPSPS. In this
construct, the modified epsps gene was cut using Sacl /
Xbal enzymes and ligated in related place (Kahrizi et al.
2007).
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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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