[ Downloaded from gebs.ir on 2025-07-12 ]

[ DOR: 20.1001.1.25885073.1394.4.2.7.7 ]

03kl b yuwgo 4 GUS 135 JUG § SO S (5 3w dins
Pel g 5T

Optimizing tissue culture and GUS gene transfor mation to
shallots using Agrobacterium

L g o e 5 3 g e e L2l
Abolfazl Hajiheidar', Masoud Tohidfar®*, Seied Mehdi Miri*

Ol oS Ay Dl 35T o&sls (Lol 05,8 Slskad i)l i85 (5 gmiils o5 5 4 )
(i gt o (o g (sl (508 5 (65 bige 0dSTELS (65 5T 05 S LLkils Y
Ol gl Ol g
1.M.Sc, Assistant Professor, Department of Horticulture, Karaj Branch, Islamic Azad
University, Karaj, Iran.

2. Department of Biotechnology, Faculty of New Technologies and Energy Engineering,
Shahid Beheshti University, Tehran, Iran
M_Tohidfar@sbu.ac.ir : S5 ;S oy (Dl J ss sk 5

(AP 2l gl = QOO il 55 5 )0)

) (S 9 ECBS wge
TFRF s § 50 oF 0 3kes oF 0393
-1+ dxdo

ovuS>

00 Dby (293180 Olwogas 1 9 0dg (SHed S <O (Allium stipitatum) swge
gz ol ol 98 Tl (D3505 9 (21350 e K (Siluding ol gl wawl SIS)85 g
(o SBAign s Al (w130 ol (S50 UGS wgo Bk 3 OT ZMel 9 daug
s 31 Alde ot G9l MS Culs” tusxo)d pwige Sladad 0950 4l g 5ly b
b Bdigeiyy Wb CiS 21536 9 well @I jotied BA §2,4-D NAA uiy o
O3 @9l pBI121 6 (sls1s Agrobacterium tumefaciens (s 't LBA4404 4 gu
Ay 9 o 4 Cuwd Jly Gab digaipy 4 810 UL gl el gSpolg gus KhylE
39 95k b dgainy 35 (wesd Ve r) (2055k (e § SIS S VL 2055k § (2Pl
g0 NAA I 58 p 5 o &5 of oy 4 BA il 50 p 5w =iy S9l> MS cdis” tausmo
201505 0l 3929 9 ob pLmil 3l poaly (Sl wami) wis19 (QUS O sgia DS Hokaw 4 .0d 5
LT N9 0318 Cudo gowly QUS (o bowndigiumd (39037 41 45 by Gabg o> Aig0iyr ) 93 9B
S LT3 ooliiwll au 31§ OBLE 35 pgr by FT 51 o6 FogT pae ywizmod 0 ¢
ol L B ol 98 b Wbl yeuls (STo i) aST1g Ko 4 VIFG 0 golais

A Ao Mo 38 £IF 5y Gabo digad s 30 9 A0S Ve yuer digaiy y 98

S glasly

P9 5Sbg,5T
o3 Jus!
gus 3

Prond o


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

[ Downloaded from gebs.ir on 2025-07-12 ]

[ DOR: 20.1001.1.25885073.1394.4.2.7.7 ]

OHSas 5y

WGUS &5 JGol 5 cdl cuis 85k due

CiS ( ALS (5 5SS sladnl b e o 51 S
slas )8 4SS coul glaild 05 laes ufl.}d\ 5 sl
b il slaar Sl als QLS age) 3 Of il
o) (p e S e ge 3L LIS (Gl ag Sl o 2
Ul e el a8l I s syl olS ol L 6l s
Al gslaasl 550 Lol cnl (g3l 5ol gl 2 LiSal,
3Ll ssdaean Sl Gk Wsai s Sl sese 03 amen
Ghahremani Majd et al. ) c—ul sl ssleeul Wl uJ g
g ( ALS (655055 0 e slas )l > (2009
sl OF 51 s oS ol S 55 GDNA (55555 b S5
G0j B 5l 5 0l Sl (LS el s (S5 650
slaasly ¢35 bde iman 5 Cllas Olis i S
53 0L 5 Zheng .(Farsi and Zolala, 2000) =l LS
Jordl s e 5 5l 0 05 JW) anw g gl (Vo)) JLo
VA0 ¢ i Wl Slagpior wisaizy b L5 S 0ol 1) (6 pine
LS e sl Cwnas Bl 5 Sl s s
ol sl 1S Ao 0P (S e s e 53 Sl

(Eady et al. 2005)
Al b Olss e GUS S50 05 5 pse Sy ST 51 eslina L
Il (s (slaaia 03,51 al b g 1y e 40 05 Ui
el 53 OF 51 il Ols 2131 L B 5 S g oS el 05
S3A5SS 3 eslinal l ALS as)ls )5 g oLiSal,
s a3l S ST G b 5105 Ul 5 S5 g
g s cml a5 Sl 5 S0k e sy U8 s
35 40 gas s Fam a5 oS e s asu LS e G
a5 olS (ol s olisl (Bl 5 Ghss sl
3503 (S LOT U305 s SILSE Loy 58 5 oo 3l Jines
old mw tags pl s (Tohidfar and Mohsenpour, 2010)
ssBean Laysst o e ccbe lasleg Sl eslinad L oo
(A. stipitatum) Ol ol o5 e so olS (gl ol 5 ST
el 2153 ey S anb el ke T s
SLals s amen 5 050 gy ope 3 05 Wl

B A e ge 4 O JUESI QUS 0 Ll clie K158

doddo

5! Allium stipitatum ele oG 5 shallot SS1 el b e 5o
S 5 Sl S el (Amaryllidaceae) b .S ) s .5
bbb e Ssw s S s LS 08 e Ko w s
A et 5 Gl smal Bl gLl 5o i SO soh e
Gl glews SLS 5 L 51l ol OF gladils 5 353 0
c{ DU OO | Ry WLt SV R O I WP BRSNS
Sl (53558 S5 53 sl 53-Jman Ml 5 K
s3> mleo 5 (55 Grase Cle) olAe mlo 53 s
s)ls slalamSle LB s3lasil Cpasl 5y cpl 515 555 e eslinud
bo 55 pyn bl 51 (Kheikhah and Dadkhah, 2013)
Sl & Gosba opdo el 5 (eld) 2ilg
Sl s s pB eslas sl 0L (1FR)) OlSes
stz sl 1 Ol ekl 55 Ol o 5 35 b SL Ao
5oy ek AS Slal s 2S5 plend 2L SL UGS
S o A8 s Gl w35 GRIB Gk L A
LS o Jlesl SLS S 5 S Dl J5ilsed S o b S
e sbeokal I S 0ll s (Arsdlandeh et al., 2012)
35 LS 5 e b ellile S Ol J szl oS A 5
Gl e s 5 VO ssts s Sles 5 kS Y
.(www3.as.irna.ir/faNews/80772912)

r—an 3 sl g 5 Ol GLBlE (o ls i)
P55 b ol oS SO eolal i gl el
b 03 a8 oasls OalS sl 2500 Sl Sl Ol
Yoo Jlo s ccmnd dlo 5o J¥s sl s s> 5
L Ol oS oy il Yo O 5 iy 035 4 60
22 sl Sl e il ALS S s el Ll i il
SLalS Sl oulad 5 Ys Osche 0 B8 L sl U
SLALS oo 51 il sls ol syt a1y s
s 52 g 48 0S a5 0Ll Sioslo syl
5o sl Gl o IS b aS e 5 Sl
T s Glas S 5 Oliwsdbin LSSl 5 (30 sl
(Kashfi Bonab, 2010) 5 55 s ,3lo e

IWAYF (limo) 9 sl 1Y o bl ¥ 0590 / (s § (Sl § Sl (qwikigeo -


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

[ Downloaded from gebs.ir on 2025-07-12 ]

[ DOR: 20.1001.1.25885073.1394.4.2.7.7 ]

WGUS &5 JGol § cdl cuis” 85k dng

OLSes 5y b

CaMV 35S
NOS terminal
nptll
NOS promoter NOS terminal
RB1 GUs é lLB
pBI121
14760bp

PBI121 iS55 ;585 acis =) S

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
http://gebsj.ir/article-1-128-fa.html

[ Downloaded from gebsj.ir on 2025-07-12 ]

[ 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
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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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