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Abstract

Antimicrobial peptides display powerful antimicrobial activities against a large set of plant pathogens and
are a good alternative to conventional toxins. To transfer rT1 gene of Hibiscus sabdariffa to wheat,
Agrobacterium tumefaciens strain LBA4404 harboring the pB1121-rT1 plasmid was used. Mature embryo
explants of four wheat cultivars including the Saison, Bahar, Chamran and Arta after co-cultivated with
A. tumefaciens suspension were transferred to a selective callus medium containing 2 mg/l 2,4-D, 2 mg/I
Picloram, 50 mg/l Kanamycin and 500 mg/l Cefotaxime. Embryogenic calli were selected after growth in
a selective medium and then transferred to a regenerative medium containing 25 mg/l Kanamycin and 250
mg/l Cefotaxime. The presence and expression of rT1 gene at the transcriptional level in transgenic plants
were confirmed by PCR and RT-PCR methods respectively using specific primers. Based on the RT-PCR
results, the rT1 gene was expressed in transgenic wheat plants. In this study, out of 15 possible transgenic
plants, only 11 were transgenic. Among transgenic plants, five plants belonged to Saison cultivar with 1.6
transgenic percentage, four plants represented to the Bahar cultivar with 1.3 transgenic percentage and
two plants belonged to the Chamran cultivar with 0.6 transgenic percentage. No transgenic plant was
obtained for the Arta cultivar.

Keywords: Agrobacterium, Antimicrobial peptides, rT1 gene, RT-PCR, Transgenic wheat.

o Gl ol sl s il Sl (oln Sl doddo
AL a8 caslie (il 5 e iSes I Jolse s LT
o3lizal Lo al, ol 5l Kl 4 S g0 WOT ol o

(sl SO e Wl G alS (Triticum aestivum L) v,\f

o 3l s OleaS eslgls 5l Olasles Ssex 5 A s

oel .ol (Antimicrobial peptide) s S Lo sz, S
5 el Vor 10 Ib 4 Jl ey DS 5 ey
Db bl s &S e oy Dls g g0 J13 Clé: (":‘“?‘”).‘ e
Badr ) Ly s e G55 5 Gl 055 53 4 S5
23 S e« w9 S Lo sladz, (Hadad et al. 2017
Sl 03 0LLE s Caslie sbwl Cel 5 Lgd o Ol OLLS
Sl 5 Lpd e DB Bsoley Jolse 5l amy b
SaS @ opl by dizes LSS 50 5T U 03Kl Gl amlos
3 8 sty 1y Lokt cnl U5 e S5 nbigs SO
SUks glagls 5 psm 23Sl 5 Sleys Lol ge Olye
Marinaccio ) 5,8 b as Sl 5 alS sl ke Julse ade
J,ALJ: [N 0); Lo @ Lf’}}g?‘ Lo dLAJ‘.“J.ﬁ (et al. 2022
Moﬂ&}w}g“ 4u,3—\§w\ ‘U’:"‘)’A gJ:.T_,.' QMM‘MJ
c)‘ﬁb BE) J.‘.‘.'.)" ajj§ Lgl.h.\:.?ﬁ .(Li et al. 2021) .Lr).&L;c
)‘Wu\.’)\b S99 ot.:f J"xjﬁ (aL..,;-‘jL!AJjjS\} ‘le*'“
—oslitad Gl ade  SS L cdld 5 solul s« ol

ASC,V.«J jb) QlAl.:g LJ'LJJV'P )\ é al.:s w\ w‘ (jizbd_?
Olezr 28 Jsame (n 5ol Olpe 4,8 bl Lan s
L oS 85k Uiy (Ogihara et al. 2016) 555 oo o3lizul
FB ey i 53 &S Cl gd> 4 il L;uﬁu\
03 sla, i 5o 1) 8 55lhee £/0 5L )08 5 5 Loy
sladle Jsb s .(Borisjuk et al. 2019) &S s sl axw s
53 Caslin o 28 sla S5 o Slas Jeily ol 38l g s
el OF ool g 53 s i 5 s SRS g
ol 1S 56 0T 5 g 53 pS o Dol an ST kiles g
Ohles) 5588 aibe Oyde s et Sl eslizal Ll
SaS w25 pBO) S axw s 4 p s SLs ST (Glesd
-oben 5 SBT 2w J xS (Supartana et al. 2006) .S
Wl 5058 SV a5 53 age ol LS e

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


https://dor.isc.ac/dor/20.1001.1.25885073.1401.11.1.9.6
http://gebsj.ir/article-1-423-en.html

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

[ DOR: 20.1001.1.25885073.1401.11.1.9.6 ]

S 5o i gl ITL 05 0y 5 sl s

S Olias 5 ghemallle

Sl e R WIS ol s 6 Il b
(Aydin et al. 2016) .ib UJJSLJJ?\ aauly 4 05 Jlal
Sladss SWLS 5 pds SIS OLLS s Ll Al
op 4 Ol 8 S S Wl 6l e s 4
L L;m.x;;smlé..u Wgad )y o g5 Wb (e felge
- Oley e CuiShame 53 3 e sl 0Ky e st
s Mg s K sS S sl sS4 s (SR WIS
Bouiamrine and El-Halimi ) .l o coe )yl 5 f,\;f =ik

(2012

i8S (6 B el s €1 tagsy nl plowl 5 s
Jol sl e I Sl eslinal L kiS55 8 gkl 5 b
5 05 JEl gl Ao iy WLl s WAL e iS
Gy e SUs S Sl eliad LopaS Smh Sl
- 5l a0 Caglie slals glols pBIL2L 4S5 Jsl> LBA4404

AL A ITL g Sn do Aty 5 e LS (S5 5

CIPRGGICLVALSGCCNSPGCIFGICA

Sroslr L dny e e Jbtle 5 gday JIs - JKs

b owbls amy ool (https://www.rcsb.org) (PDB:5GSF)

el (e pms> sla Ly J.&.J Sl oy 4;._.»1&,_..,;\
Fig 1. Peptide sequence and 3-dimensional structure of
rosell rT1 peptide (PDB: 5GSF) (https://www.rcsb.org).
This peptide contains six cysteine amino acids to form
disulfide bridges.
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Table 1. Compositions of different culture media used in wheat transformation

Composition of culture medium

Name of culture medium

MS (Macro+ Micro+ Vitamin+ Sucrose+ Agar) +200 mg/l Casein

hydrolysate
MSE1 + 2 mg/l 2,4-D +2 mg/l Picloram

MSE2 + 500 mg/l Cefotaxime + 50 mg/l Kanamycin

MSE2 + 500 mg/l Cefotaxime + 50 mg/l Kanamycin

MSE2 + 25 mg/l Kanamycin+ 250 mg/l Cefotaxime
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Table 2. Primers used in PCR analysis for confirmation of presence and expression of rT1 gene in transgenic plants.

Amplified fragment (bp)

Primer sequence

Gene name
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Fig 2. Stages of culture, callus induction and regeneration of wheat plant from mature embryo explants. A) Mature embryos on
MS medium. B) Aerial shoot induction from embryogenic callus obtained from mature embryos. C) A close-up of a swollen
mature embryonic. D) Close-up of an embryogenic callus. E, F) Aerial shoot induction from embryogenic callus. J)

Regenerated seedlings transferred to root culture medium. H) Rooted seedlings transferred to soil. I) Adapting plants to natural
conditions.
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Table 3. Abundance of seedlings regenerated from mature embryo using Agrobacterium-mediated transformation

Transformation ~ Number of  Percentage = Percentage  Percentage of  Percentage  Number of  Agrobacterium  Cultivars

percentage transgenic of rooting of embryogenesis of callus mature strain
seedlings branching embryo
explants
1.6 5 27.2 54.5 55 66.6 300 LBA4404 Saison
1.3 4 21.11 444 60 50 300 LBA4404 Bahar
0.6 2 15 37.5 50 26.6 300 LBA4404 Chamran
0 0 0 40 16 20 300 LBA4404 Arta

.Mwuuxwﬁspb@pau@mgp Gl 3w a0 ol 5 ObLS o ) 2l 5 A ys®

axllas 350 pB ) o Slo aeglio —§ Jgir
Table 4. Comparison of the mean of the studied cultivars

Percentage  Embryogenic, Percentage Embryogenic  Percentage of  Embryogenic Callus- Callus Cultivars
of rooting branching of and branched embryogenesis callus forming formation
and rooted branching callus percentage
callus

0.35 A 5A 0.59 A 10 A 0.60 A 18.33 A 0.66 A 33.33A Saison
0.25 AB 316 A 049 A 6.66 AB 0.52 A 15 AB 0.50 A 25A Bahar
0.66 AB 0.33B 047 A 2.5BC 047 A 6.66 BC 0.26 B 33.13B Chamran

0B 0B 0.33A 0.8C 0.17B 1.66 C 0.20B 10B Arta

andllae 5550 pB,1 (WL yls 42 =0 Jgder
Table 5. Variance analysis of studied cultivars

Mean squares of ANOVA

Sources
Percentage of Embryogenic, Percentage = Embryogenic  Percentage of =~ Embryogenic  Percentage Callus Degrees of
embryogenic, branchingand  of branched and branching  embryogenic callus of callus formation of changes
branched and  rooted callus embryos callus callus formation freedom
rooted callus
%0.159 #%%34.153 0.071 #22102.778 #%20.214 #%2348.611 ##20.277 #%%693.0 3 Cultivar
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Fig 3. Electrophoresis of PCR product on 2% agarose gel using the rT1 gene specific primers for confirmation of gene
presence in the Saison, Bahar and Chamran cultivars. Wells 1 to 6 are related to the Saison, wells 7 to 13 represented the Bahar
and wells 14 and 15 corresponded to the Chamran cultivars. The presence of rT1 gene confirmed in the transgenic Saison
(wells 1, 2, 4, 5 and 6), in the transgenic Bahar (wells 7, 10, 12 and 13) and in the transgenic Chamran cultivars (wells 14 and
15). M: DNA marker, C*: positive control (vector containing the gene), w.t: non- transgenic control plant and H,O: negative
control.

gl 53 05 Ol S Aol el S r*‘f YA s o 55 5L i A o5l L ITL o5 ol Y 3,87 J5 s, RT-PCR a1 Jpass -8 JK2
Ol oy o35 ol 5 OLS 10 5V slaclalr 5 5l o35 ol 5 QLS VY5 )0V lacSalr 0 mlo o35 ol 5 0LS 0 5 Y O el 55 w535

Wil dals ol IWLE (s 50 0 g5l dendl) e J xS T DNA - J 350 Sl M b
Fig 4. Electrophoresis of PCR product on 2% agarose gel. The expression of the rT1 gene with a size of 81 bp was confirmed
at the transcription level in 8 transgenic wheat lines. Wells 1, 2 and 5 are related to the transgenic Saison cultivar, wells 7, 10

and 12 represented the transgenic Bahar cultivar and wells 14 and 15 corresponded to the transgenic Chamran cultivar. M:
DNA marker, C*: positive control (vector containing the gene), w.t: non- transgenic control plant.
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