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Figure 1- Binary vector pBl121
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Table 4- Primers and PCR products
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Reversee TGCTGTTTTTATGAGTTGAG
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Figure 2- Callus induction one month after the culture
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Figure 5- Histochemical GUS expression in transgenic plant
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Figure 4- Regeneration of transgenic bulb
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Figure 6- Transformation frequency percentage of embryo and

bulb according to GUS assay
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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.

- \yay QM)S).HL; A% o)l.o.ﬁ'a A% 099 /w) ‘;a.o.ﬂ ) n&wj (W0



OLSes 5y

GUS 05 J&sl g cdb cuis” (63w dug

oy iasi ol s (Eady et al. 2005) s S
sy 03 5 e V0 e gl 53 Aol S
OB =) S Sl el do s PP 5L G
g oman 5 CBL S Sldlae Cgr Ol

g8 o3l yewsse ol > S35

S Bl
Sy gy e S e alS SSL LSS (65
Sl zmen 5 gl n) g S Ol e s
S5 5SS g 05,5 s (5308 syl S5 LS
- ij fmb sler ool OlalS oSl
Sl Ll sl edgs SO Ol o
OLalS ousia g3 (65 55 g o8 2ylel byl
4S oy O Sl 5 2 S AL sl ol
Sl 5 SKas ws S ool b ey ol (aler_}l).\,

J).\I:L;a

&l

Arsalandeh F, Hoseini Zijevad M, Hoseini J,
Mahmoodi M. 2012. The effects of extracts
shallots (Allium hirtifoliumBoiss.) on the gene
expression of the enzyme glycogen
phosphorylase and phosphoenol pyruvate
carboxykinasein the rat liver diabetic for PCR-
RT. 1st Student's National Conference of
Biotechnology, Gorgan. (In Farsi with English
abstract).

Bertani G, 1951. Studies on lysogeneis. The mode
of phage liberation by lysogenic Escherichia
coli. Journal of Bacteriology, 62:293-300.

Dellaporta S, Hicks J W, Hicks JB, 1983. A plant
DNA  minipreparation:Version |l. Plant
Molecular Biology Reporter 1:19-21.

Eady C, Davis S, Catanach A, Kenel F, Hunger
S, 2005. Agrobacterium tumefaciens-mediated
transformation of leek (Allium porrum) and
garlic (Allium sativum). Plant Cell Rep. 24:
209-215.

Ay glaedis b 5l (G Olse 4 denl Sl s
Ol ols Jlw o 3 (S B S
5 a3 el 0¥ L1550 lp 0T Ll
el laas o Sl ey o s STy Jolo
L3y Cude 50 QUS O poluaztl gla SHETL Il
D3 g 03,5 Ay S Al ol e 53 S S
by o BSUs S sam Lol S Jols OlS
S e 3y5e S VIFG 0 olant] gls ST
e 3 3l b el 03 (Sapdl pde 5 a3
Como DLl 5 05 8Ly ST asors pds oins 0L
oo SLas S 5l e ol Wl Soso 1 5
2y o gin 3 5Sby Sy 4 ol 5 g
Jw 3 oI X iays (Purwito and Zheng, 2009)

L;Lbud‘;_;.hjﬁ ‘Y“O dl_.A)J L;jj'.'.: UJAJH

GN3S A3 8y K e e 53 Sl S

Fars M, Zolala J, 2000. Introduction to plant
biotechnology. Publishing Ferdowsi
University of Mashhad. (In Frasi).

Ghahremani Majd H, Dashti F, Piri Kh, Yari
MB, 2010. In vitro bulblet formation of
Mooseer (Allium hirtifolium). Plant Production
Technology 9(2): 65-73.(In Farsi with English
abstract).

Irna. 2013. Idamic Republic News Agency
Available at
http://www3.as.irna.ir/falNews/80772912/.
IRNA, Tehran, Iran.

Jefferson RA, Kavanagh TA, Bevan MW, 1987.
GUS fusions: Z-glucuronidase as a sensitive
and

Kashfi Bonab A, 2011. The relative economic
advantage the cultivation and trade of
medicinal plantsin Iran and its value in world
markets. Commercial Surveys 44 (8): 78-67.
(In Farsi with English abstract).

Kheirkhah M, Dadkhah A, 2013. Study of Allium
altissmum Regel. phenology and consider
how to domesticating it. Horticulture

YWAYF (limmo) 9 5l 1Y 0 bl ¥ 0590 / (s § (Sl § Sl (koo -



GUS 03 J&il 9 cdb culs” (85w ang

OSas 5y

Researches in Pgjouhesh and Sazandegi, 82:
19-24.(In Farsi with English abstract).

Murashige T, Skoog F, 1962. A revised medium
for rapid growth and bioassays with tobacco
tissue cultures. Physiol Plant 15(3): 473- 497.

Pirik RLM, 2007. In vitro culture of Higher plants.
Trandate Bagheri, A., Saffari, M., Publishing
Ferdowsi University of Mashhad. (In Farsi
with English abstract).

Purwito A, Zheng SJ, 2009. Agrobacterium
tumefaciens-mediated  Transformation  in
Shallot (Allium cepa L.), IPBRepository 159-
171.

Rezaee Khozani N, Doodi M, Ghanbari F, Nasiri
Z, 2013. Reviews of anti-microbial extracts
shallots against Saphylococcus aureus
resistant to Meticillin, Journal of Veterinary
Laboratory Research 4(1): 91-92. (In Fars
with English abstract).

Sambrook J, Russel D, 2001. Molecular Cloning.
Third Edition, Cold Spring Harbor Laboratory
Press, USA.

Tohidfar M, Mohsenpour M, 2011. Effective
factors in  Cotton (Gossipium  spp)
Transformation UsingAgrobacterium. Journal
of Agricultural Biotechnology 2(1): 1-24. (In
Farsi with English abstract).

versatile gene marker in higher plants. EMBO
Journal 6: 3901-3907.

Zheng SJ, Khrustaleva L, Henken B, Sofiari E,
Jacobsen E, Krens FA, Kik C, 2001
Agrobacterium tumefaciens-mediated
transformation of Allium cepa L.: the
production of transgenic onions and shallots.
Molecular Breeding 7(2): 101-115.

- \y¥ar uw)s)ulg 1Y o ylouis [ 0,90 /w) W‘B‘-i"*’; (W



Genetic Engineering and Biosafety Journal
Vol4, Number2, Fall 2015 and Winter 2016, Bi-seasonal

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

Abolfazl Hajiheidar', Masoud Tohidfar®*, Seied Mehdi Miri*

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

* Corresponding Author, Email M_Tohidfar@sbu.ac.ir

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) analysis 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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