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Figure 1- Binary vector pBl121
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Figure 2- Callus induction one month after the culture

\rar uLwa.o) 5)&[,{ 1Y oylowis [F 0590 /w) Gim.g.'s S (S0 -


https://dor.isc.ac/dor/20.1001.1.25885073.1394.4.2.7.7
https://gebsj.ir/article-1-128-en.html

[ Downloaded from gebs.ir on 2026-02-19 ]

[ DOR: 20.1001.1.25885073.1394.4.2.7.7 ]

GUS 05 JG&s1 g cdb cuis” (63w dag

OLSes 5y b

apu )l 5 OLalS 53 gUS (sl s Jdow 5 4 o
Sl

oskieas 4l g 3l Gb e ladisai sl addlae ul s
u:m..» A eslaad Q\ﬂ\ OF st el.:s 4 gus Qj du.b‘
Gor bl 53 K, T s s QUS lend stes Ol
(0 JK8) el gus 03 Ol Sl S sls OLaS 1 & gad asily

Al 43 pa

Azl agal acily 2y 0 SO OL

Koy gloes 53 o)l 5 OLS 55 GUS o lew st 5031 =0 Jse
gus 03 oo edeas OLzs al iy bl 53 Ky ol 15 GUS (gl
"

Figure 5- Histochemical GUS expression in transgenic plant

Sl BlS il Ao Gl oSike amlis mls
s o) g ped Yol o sainy s (B JKS) sl 0L
V0 S 4 K4S &ged 4 QUS pliand gid G030 Jaw
e S e K G Jlad 3 s il ps SLy ST L aids
53535 455 JIEBA 2 55 S e 53 ol en w NAA )
e 3 5 il 2 S ST L aids V0 Se 4 Sos wigas
A 0o p S ke 53 ol en 24D 2 s 0 S s 53 g s
23 opemed sl OLES |, QUS 05 Ol s g a3 S 3 BA
G sl Ko eld ey s TSl Sl Gk gladiseln
S St sledd 02 5 il p oy SUy ST L aids S
JANAA ) 55 p 8 e Golen w BA 2 53 0 S5 Lo
e AL ST L aids Vo Do 4 a5 (5 K05 wised 5 3y B8
530l pen  BA 2 0 S e 50 Spessn sl 50 5 il
Ol 1) gus 03 Oly ey a3 13 NAA ) 5> 0 5 L
AL (3310 5V 0) oy SUs STL il Oloj koo . isls

- L NAA G BA il glacble s sls 0L @Lu'
aMl_.:..A)l_:id.JéM‘}wﬂ))) w}jls“‘{“:‘})}d)jfd)b

jNAAJBAfcljsgajféta&cﬁEl}):&)jbq.w
,Ms;tﬁ@;Mduaﬁﬁ,;\miwwduw;ts
L5 g okl Cowdas A8 e s Sy Cosline LS S
24-Dy NAA BA (slap ey 3 s gbachle gl
S50 35y P 3l da OF bS5 Las ciS (Y Jadr) G
2 p Sk g e 53 S sl Ol w28 S 1E )
Gk 4seiny 53 NAA ) s Df‘_;._.agi.lo\fu@BAJ:iJ
4.7‘5&.7).:‘) DL ‘\S L;b- L (Y Jg...;) B o.\.hl.i.n (j.‘))b )Lﬁ
Aol S SIS e IS S L 85 e e
ST LS 5 b peS gnle Hlde J2ulsbl oS ol opl SIS
L oSl G Ol & BA ol s sl Ll sl
S Olge 4 NAA ol o & () (sjfg,:a c.l) I okl
L b i (1d e r)f‘_;.:» ) dslawe e L us)

w5l b € ged s 5l 2L ¥ JSS

Figure 4- Regeneration of transgenic bulb
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Figure 7- PCR analysis of transgenic plants with gus specific primers, 1. Positive PCR control, 2. Negative PCR control
without DNA (H,0), 3. Transgenic plant (bulb), 4. Transgenic plant (embryo), 5. Untransformed plant (bulb), 6. DNA marker,

7. Untransformed plant (embryo).
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Figure 8- PCR analysis of transgenic plants with virG specific primers, 1. Transgenic plant (bulb), 2. Transgenic plant
(embryo), 3. Positive PCR control, 4. Untransformed plant, 5. Negative PCR control without DNA (H,0),
6. DNA marker.
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ABSTRACT

hallot (Allium stipitatum) is an edible vegetable that has important

pharmacological properties. Therefore, optimization of an efficient in vitro

regeneration and transformation system for shallot breeding through genetic

engineering would be useful. Embryo, root and bulb explants of shalot were
cultured in vitro on MS basal medium supplemented with different concentrations of
growth regulators (NAA, 2,4-D and BA) for calus induction and plantlet regeneration.
Explants were transformed using Agrobacterium tumefaciens strain LBA4404 and
pBI121 plasmid carrying the gus reporter gene. The results indicated that bulb had a
higher efficiency of callus induction and plantlet regeneration (100%) compared to
embryo and root explants. The highest percentage of regeneration (100 %) was observed
on MS medium supplemented with 5 mg.I™* BA and 1 mg.I™* NAA for bulb explants.
Polymerase chain reaction (PCR) anaysis of gus-positive transformants confirmed
genetic transformation of the cultures. Furthermore, the lack of Agrobacterium-related
infection was confirmed using virG-specific markers. In this study, the efficiency of
transformation was 10 and 6.6% in embryo and bulb, respectively.
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