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Figure 1. Different stages of development and maintenance of transgenic plants. 1- Plant culture at in vito condition 2- Plant
growth in greenhouse condition 3- Light treatment of potato tubers.
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Figure 3: Southern analysis of transgenic potato harboring
crylAb gene. PE, Plasmid digested by EcoRI: CE, non-transgenic
DNA digested by EcoRI: B2E, B8E, B11E, B12E, transgenic
DNA digested by EcoRlI.
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Table 1: Variance analysis of sucrose content in transgenic and
non-transgenic potatoes
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** Gignificant at the 1 percent levels, and ns. not statistically
significant. A: 3 level (Leaves, light treated tubers, dark treated
tubers); B: 5 levels (Contro, B2, B8, B11, B12)
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Figure 2: Detection of crylAb gene (1190 bp) by PCR anadlysisin
leves () and tubers (b). 1- negative control (water), 2- positive
control (plasmid), 3- negative control (non-transgenic plant), 4-7-
transgenic plants.
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Table 2: Variance anaysis of total sugar content in transgenic
and non-transgenic potatoes
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Diagram 1: Sucrose level mean comparison (mM) in different
tissues of plants.
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Diagram 2: Glucose level mean comparison (mM) in different
tissues of plants.

Sl &S das e Ol SIS clle (o Sle anslis lsgel
Ao Sl sa ek by o2y S S 53 s e SIS
Slaods Loodss H5 slaede n Jy andls ls pme 3D
M e Bl KU bl SIS Ol (SSUG

(Y515 503)
Ol dald 5 oyl 5 fenfcm 53 Jsloms Gladkd o)
dals olS L asu )l 5 OLLS s o slald oS il ol

L;ku.:‘ IR .(LOUise et al. 2006) JJ‘JJ )\b s C)}U’J

- AU, PHIEYL JSPY N ENIPIE I pnery


https://dor.isc.ac/dor/20.1001.1.25885073.1393.3.2.4.7
https://gebsj.ir/article-1-80-fa.html

[ Downloaded from gebs.ir on 2026-07-12 ]

[ DOR: 20.1001.1.25885073.1393.3.2.4.7 ]

Oar 5 oS e

con i Jou 38 Jokno SLONS g J5 WS (L)

@.ﬁ\jb)‘.ﬁﬁbﬂjw)>JjbwduujJs
n.l.j:w)ﬁw‘)b UJ«‘ LMJ‘WJ‘J; LSU’ gf‘.‘.")"’“ﬁ.“"

ML&ML&;E}Q}JJL@T&JW}O})JMUJJ}A

&l

Baker JM, Hawkins ND, Ward JL, Lovegrove A,
Napier JA, Shewry PR, Beale NH. 2006. A
metabolomic study of substabtial equivalences of filed
grown genetically modified wheat. Plant Biotech J 4:
381-392.

Célini F, Chesson A, Colquhoun I, Constable A,
Davies HV, Enged KH, Gatehouse AMR,
Karenlampi S, Leguay JJ, Lehesranta S, Notebor ni
HPJM, Pedersen J, Smith M. 2004. Unintended
effects and their detection in genetically modified
crops. Food and Chemical Toxicology 42: 1089-1125.

El- Khishin D, Abdul Hamid A, El Moghazy G, Metry
EA. 2009. Assessment of genetically modified potato
lines resistant to potato virus Y using compositional
analysis and molecular marker. Research Journal of
Agriculture and Biological Sciences 5: 261-271.

FAO/WHO . 2000. Safety aspects of genetically modified
foods of plant origin. Report of a Joint FAO/WHO
Expert Consultation on Foods Derived from
Biotechnol ogy.

FAO/WHO . 2005. Safety aspects of genetically modified
foods of plant origin; report of a Joint FAO/WHO
Expert consultation on food derived from
biotechnology; AO/WHO: Geneva,Switzerland
http://www.who.int/foodsafety/bi otech/who_study/en/i
ndex.html.

Fridman M .2006. Potato glycoalkaloids and metabolites:
roles in the plant and in the diet. J. agric. Food chem
54:8655-8681.

GhasimiHagh Z ,Rahnama H , Panahandeh J
,BaghbanK ochnehRouz B ,Arab Jafari KM, Mahna
N. 2009. Green-tissue-specific, C4-PEPC-promoter-
drivenexpressionof crylAb makes transgenic potato
plants resistant to tuber moth (Phthorimaea
operculella, Zeller). Plant Cell Rep 28:1869-1879.

Giuliano Albo A, Mila S, Digilio G, Motto M, Aime S,
Corpillo D. 2007. Proteomic analysis of a genetically
modified maize flour carrying crylAb gene and
comparison to the corresponding wild- type. Maydica
52: 443-455.

Hashemi M, Shoja Sadat A. 2010. Genetically modified
food: opportunities and challenges. JFST 7: 89-102.

SO e Dl S (8 Wil o 3 5e Sla sl i
(El- Khishin et al. 2009) L, 5 3 a5 & ERIE

05 &S sl 0L wlaass ol 5l Jel> @L“J ¢ yame 3
b b s ey Sl as )l S la sy o o CTYL1AD

A3 Oymed fen o s DS S ple Ol O pl o

Kok E J, Kuiper H A. 2003. Comparative safety
assessment for biotech crops. Trendsin Biotechnology
21: 439-444.

Louise V, Shepherd T, James W, McNicol R, Mark A
,Howard V, Davies V. 2006. Assessing the potential
for unintended effects in genetically modified potatoes
perturbed in metabolic and developmental processes.
Targeted analysis of key nutrients and anti-nutrients.
Transgenic Res 15; 409-425.

OECD. 2001a. Consensus document on key nutrient and
key toxicants in low erucic acid rapeseed (Canola),
series on the safety of novel foods and feeds No. 1.,
ENV/IM/MONO(2001)13. Organisation for economic
cooperation and development, Paris. http://
www.olis.oecd.org/olis’2001doc.nsf/LinkTo/env-jm-
mono(2001)13.

OECD. 2001b. Consensus document on compositiona
considerations for new varieties of soybean: key food
and feed nutrients and anti-nutrients, series on the
safety of novel foods and feeds No. 2,
ENV/IM/MONO(2001)15. Organisation for economic
cooperation and development, paris.
olis/2001doc.nsf/LinkTo/env-jm-mono(2001)15.

OECD. 2002a. Consensus document on compositiona
considerations for new varieties of sugar beet: Key
food and feed nutrients and antinutrients. series on the
saofety of novel foods and feeds No. 3,
ENV/IM/MONO(2002)4.0Organisation for economic
cooperation and development, paris.
http://www.olis.oecd.org/olis/2002doc.nsf/LinkTo/env
-jm-mono(2002)4.

OECD. 2002b. Consensus document on compositional
considerations for new varieties of potatoes: key food
and feed nutrients, Anti-nutrients and toxicants. Series
on the safety of novel foods and feeds No. 4,
ENV/IM/MONO(2002)5. Organisation for economic
cooperation and development, paris. http://www.olis.

oecd.or g/olig/2002doc.nsf/LinkTo/env-jm-mono(2002)5.

Rafaat EIS, Ahamed AAE, Klaus W. 2004. Quality and
safety evaluation of genetically modified potatoes
Spunta with Cry V gene: Compositional analysis,
determination of some toxins, antinutrients
compounds and feeding study in rats. Food
Technology Research Institute, Agriculture Research
center, Giza, Egypt

\yay ub..w.n)sfub 1Y o lols [V 0590 /w) @“‘3&*“3 (W -


https://dor.isc.ac/dor/20.1001.1.25885073.1393.3.2.4.7
https://gebsj.ir/article-1-80-fa.html

[ Downloaded from gebs.ir on 2026-07-12 ]

[ DOR: 20.1001.1.25885073.1393.3.2.4.7 ]

cenioiud jomum 38 Jokowo SLONS g JS Wi (L)

Q‘)&A}&S#

Rondon SI, DeBano SJ, Clough GH, Hamm PB, Jensen
A, SchreiberA Alvarez JM, Thornton M, Barbour
J, Dogramaci M. 2007. Biology and management of
the potato tuberworm in the pacific northwest.
PNW.594

Sambrook J, Russell DW. 2001. Molecular Cloning: A
Laboratory Manual. Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, New York .

Schlegel HG. 1956. Die verwertung organischer sauren
durch chlorellain lincht. Planta. 47: 510-515.

Visser RG, Bachem, CWB, DeBer JM, Bryan GJ,
Chakrabati SK, Feingold S, Gromadka R. 2009.
Sequencing the potato genome: outline and first result
to come from elucidation of the sequence of the world
third most important food crop. Am. J. Pot. Res
10.1007/s12230-009-9097-8.

WHO. 1995. Application of the Principles of Substantial
Equivalence to the Safety Evaluation of Foods or Food
Components from Plants Derived by Modern
Biotechnology. Report of a WHO Workshop. World
Health Organisation, Geneva.

Yaghbani M, Mohamadzadeh J. 2006. Study on
physiochemical properties of starch from potato
cultivarsin Golestan province. |JFST 12: 71-79.



https://dor.isc.ac/dor/20.1001.1.25885073.1393.3.2.4.7
https://gebsj.ir/article-1-80-fa.html

[ Downloaded from gebs.ir on 2026-07-12 ]

[ DOR: 20.1001.1.25885073.1393.3.2.4.7 ]

O 5 5 oo 0 jioamws 33 Jgho NS g J5 0B L3

Genetic Engineering and Biosafety Journal Vol3, Number?2, Fall 2014 and Winter 2015, Bi-seasonal

Evaluation of total carbohydrate and soluble sugarsin transgenic potato resistant to

potato tuber moth

H.Mirrokni ¥, H. Rahnama *, H. Zeinali *

1. Agricultural Biotechnology Research Institute of Iran, Agricultural Research, Education and Extension Organization (AREEO), Kargj,
Iran

2. College of Agriculture and Natural Resources, University of Tehran

* Corresponding Author, Email: hrahnama@abrii.ac.ir

ABSTRACT

B ased on the regulatory frameworks in most countries, careful safety assessment based on comparison

methods must be performed before the adoption and commercialization of GM crops and products. One
of the safety assessments of GM plants is the comparison of key nutrients and metabolites between
transgenic and non-transgenic lines. This study was designed to identify undesirable potential changes
resulting from genetic manipulation (for example, as a result of the entry of foreign genes into the
genome and new metabolite production) in transgenic potato resistant to potato tuber moth (Phetorima
operculella). This process is known as substantial equivalence. This study attempted to examine total and
soluble sugars such as sucrose, fructose and glucose in transgenic potato which were produced in
Agricultural Biotechnology Research Ingtitute of Iran. For this purpose, four transgenic lines (B2, B8,
B11, B12) that have shown high levels of potato tuber moth resistance in bioassay tests were used. First,
molecular analyses were performed on plant to be ensured of the presence of transgene, and the result of
PCR showed that crylAb gene was present in all transgenic samples. The transgenic and control plants
were transferred to greenhouse to produce the tubers. The harvested tubers were treated under light and
dark conditions and then used for more analyses together with leaf samples. Evaluation of total sugar
showed no significant differences between transgenic and control plants. Moreover, evaluation of soluble
sugar showed that the contents of sucrose, fructose and glucose were not significantly different between
transgenic and control plants. We conclude that according to evaluated components and regulatory rules
of Codex, these transgenic potatoes are safe to use.
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