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Table 1- Sequences of primers used in this study

Skl e 5'....... 3) Skl Jis O g
IVR1A-F CCGCTGTATCACAAGGGCTGGTACC Ivr (Maize invertase)
IVR1B-R GGAGCCCGTGTAGAGCATGACGATC
p35S1 GCTCCTACAAATGCCATCA Promoter CaMV
p35S2 GATAGTGGGATTGTGCGTCA
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Table 2- The thermal profile optimized for Ivr and P35S.

Ivr Program
First Denaturation 95 ¢ 12 Min
Denaturation 95 ¢ 30 Second 35 Cycle
Annealing 64 € 30 Second
Extension 72°¢ 60 Second
Final Extension 72°¢ 10 Min
P35S Program
First Denaturation 95 ¢ 10 Min
Denaturation 94°C 20 Second 40 Cycle
Annealing 54 ¢ 20 Second
Extension 72°¢ 60 Second
Final Extension 72°¢ 3 Min

100 bp js_)l.a j:'.l""’ M P3SS j“j.a‘;].ﬂr ol Al )TJ"& Q}A)T -y JS.-:»

e J 8 Y 195 bp J peee :is J 25 DNA Ladder vivantis 1

i oy se S5 axkd (ol )5S s O sele sandl 5 (el e
SLa0 518 damusly sl JUis! E.Coli IM07 (s jsL s

A gl el b deandly il oS L ol

il Bld w1 g Osa30 1yl e 09051 035 dingp
Sy 5l o O3l A 5 A angy Sl LU s 0se5]
23 o s 53 58105 s, 2 P35S 5 IVR 0 el

g e edaline 5o 5 SO JSS
G i 190 5 YY0 0 sSlal T g g gmames K S

1LowRange Sl nle M .IVR 05 el aug 5l . o 05051 -\ JK&

225 bp Jgams Y i J x5 DNA Ladder fermentas

Slalas b Sl o gy I g sdalin (sl 25,8715 5585 2
SAVE axdss J, 1) 225 bp 5 (P35S axki, L) 195 bp
THERMO ) 100bp DNA Ladder L5 5 a3 Y 5,815
(IN VITROGEN) -, 3 slw b 501, 5 (SCIENTIFIC

A eslil
25 St J S g (IS s K9S 5 s 1 K S
CoS e J S ol g S (onls alie sl ulgs
TIA s 51 Ko yls el gl ol 50 e i
=S5 195 bp asked gl d Al eslanal 3l 3 Cloning
53 .oob 8 3 PTZ57R 4S5 05,3 P35S S5Lel U o

WWAY Lo 9 3l 1V 0)los /90 0,90 [ (Fumns § (Sooa] 9 Sl (owiiiien -


https://dor.isc.ac/dor/20.1001.1.25885073.1392.2.2.3.9
https://gebsj.ir/article-1-179-en.html

[ Downloaded from gebg.ir on 2025-08-02 ]

[ DOR: 20.1001.1.25885073.1392.2.2.3.9]

o P35S iy wlal 9 dizry 51§ (SO D53 Jog0 ausels

O 5 (s L

(0 JS8) w1380
s D55 S ga s e LR 5 e n b ale s
505 SOL 5 Ol Sup ed e el 4 it 5 4
AS 40 a3 ey sl SMend P35S (gla SLT L 5 S S
S8 a 45 LA Cute Ol lls cl s s 61 Jsles
Vi) a pas Gy (Sl 503 V0 Ol Sl 2l
s (0,3 £71) 4l 50 VY als 3 503 Y1 0ls 515 (Ao
ol A sed dw a9 (Lo d YY) Wisad 35 05 L € g il
Cuie P35S s Ll 4y (69,8 O3 aisad S 5 Slsls

Ju.)}.’

Salr i Ja85 0 opled Salr IVR 05 Sl e o 05051 -8 K3
oS, DNA Ladder 100bp () ol Salsr «ouia J 25 (V) ojles
Jpams (8-4) ojles Sal> Guangzhou Geneshun Biotech Ltd

s J S (680505 (V1) opla Sl o3 Lok gai . g o

iz Vor SlE L P35S 105 edd gy Ll Oseil -0 K3
T te sbdse it 5 T (e Ju5 oY (Thermo Scientific os s 5L

e SRSV e gadisal 10

G S b (23 8 e Ol el 3 2 s
a5 b Ls g a5 el Lg)ﬂ@.g- Sl ,3 oy 07 kel

Sl b 51 S s baad sad Sl e J3l= 005 a1 5 4

ML}L:)z A3 O dS Ecoli Im107 oLy s PTZ 57 R
O3l elal 30 gl Sl o J e K5 IS et
.chaMw&Gdﬁiﬁ

(te J S 1) ylad Sal- (LKB DNA Ladder s,L sl -¥ Ko
AVR (523415 J geamee 225D 00 Y oot Sals

53 8 oo 5SS d 5o NCBI s ool Cowsas 3l 5 pullas

sl axdad
Esdmr 03 D03 p5 sy DUl el ek ged o RS
SIVR (la SHLET U ST e o 03T il ol L;”T@.? & gol
I8 S ol panay oLl OF @ VL 3 oS 5ol by
Lol sl oo J 28 5 030 5 5l 53 Of (sl e
J gz o 23S plawil 05 SSL (slawi sas 51 0l ol Szl
sl el ad U s s 55 5508105 6oy = Dl
¢~ THERMO SCIENTIFIC =S 5 V++ bp L
(V) oslecd Sl ¢ gine J 28 (1) o)l Sl 1 (6 1381
oS 5 DNA Ladder 100bp (V) o le—d Sal i J 28
(£-4) s,l—s Sal>- Guangzhou Geneshun Biotech Ltd
G g (V1) oled Sl «yd (gt gai T g g Jgaes
O3l 035 jldbpn SOLs mls (8 JS2) hie J 28
it ol 3308 05 iS4y S S e
L a5 slacs 6 8L 5 Gule b ol St (gl sod
ey glo a3 21y Lo 5 P35ST, P35S2 (sla S5led
o3l b 5 o303 59,8105 5oy p S e D o
THERMO SCIENTIFIC &S 5 \+» bp KLl

- WWAY liwno g 5l /Y 0 lols [0 0590 [ (nny § (S| 9 S (owditeo


https://dor.isc.ac/dor/20.1001.1.25885073.1392.2.2.3.9
https://gebsj.ir/article-1-179-en.html

[ Downloaded from gebg.ir on 2025-08-02 ]

[ DOR: 20.1001.1.25885073.1392.2.2.3.9]

0L 5 (55 Lo

e P35S iy il 4y 1 § (S5 (JeTg0 Ll

3 oS b sl dohes b gla by Jls
Sy SLebl g5l 13 ey 30 1y 3 S b Sleo sa
033 G35 5 ool Wiy s 5l g By e S
OF oS 5 AS Laiis poman 5 $le LT 550 L 5
ey 312004 Ol s 56 il Kea 5 Seong-Hun Lee .l
55> TC1507 5 NK603 )3 45,8 55 aseds Sl
s S eslaxal 35 A

N pmme 5 = 3l gla s 5 gladlo o
Stad man 5 L35 ol 3 L0l 528 5wyl 5
el 01 il SN s ) (IS iy 5 il ol
Ol ae 5 ol o plul  aBT g (sodaze wlive Ladlis
Lot sl s 6})ﬂW|Q§Aﬂ°MT)>5JW>‘
ol R S by s 5 oA e LSS e S
Glado s Sl 4 S oy g il glay 35S 53 Y s
s gla 5 A8 s a5 Y s gl 5l sl
(o ke Sl gsiiae plowl gla, 28 ol s 5,158
|y a1 5 e SV pame ) sl 0350 5 4S5 Ol o
SN AL-Hmoud Y\ Y Jlw 53 05,0 53 diles 1S 5155
Lo 5 03 €500 9390 S0 2 s 3l e S
dewo s VWY 5 15 P35S Slis i (Lew ¥ 5 )3 09)
Tt o i 5 b 0stS 0335 1S adiped
A3 Yo 53,8 sy edid (51 S gl 3l s
3y Sl glac,d dons Ve 5 S 28 1, el S
5355 TNOS L, P35S sl JI 55 (55l (sbo o S a5
o=l 4055 P35S (g5l Lads god oy 01 55 agsy ol
Ol o3 a5 glac;s glul s SOLls Lo 3,158
03 35 50 b sladls el (gl B Slasls sla )y el
el OB a5l 5L

i 45 la, s 38 ledee ysb a4 opd oS e ol @
5558 3)ls A s s s 1wl 5 OlalS iS5 e
Slaasls Ospm a1 5 oy 5 SOl Sl eslinal 58 00 Lo
o5 Sleims Sl 5 plolid gy S L)
3 35 b e g e 45 53 (Leila Sarmadi 1391) <.l

g (Bl e Gl 25 e

G ol o3 et el LOkgs el s
Sl @3dnzs SLa s a5 ol 3525 b 155 CTAB 51kl
ASCTAB iy 3l eslitel b vl 5 Lo 5505 55 5 skite ol
S5 o Gl Sl eslinals s pe (oled GaloS Sl Sa e oS
Gl 03 S My s 600 B L0k A e
ooty 535 oS e Vo el sl Jlde (5]
53 s esliul RNase 5 K 5Lty 5l 5l e 53 ol
5 LS 5 E.Gachet, 1999 o5 oo s wsdS gla tass
le'a_w\ o5, 3l = 0zge Ozgen Arun, 2013 - _>aa
G 2 cogr P35S KL 5 K 5l iy ol jeney CTAB
sla S5Lel 51 Y ey Jle s 5o Tengal s g ol eslizad )3
5,5 eslizal avie 5 glab sluls cg TNOS 4 P35S
P35S i 5 1. oo O oy 31 Yo oA Jew s Cankar
oo o=l g o S eslinal syl 5 glac s gLl cg
o a0 ol o A0S 2 Sl (S el Gl
Sk, SN Tl 5 .03 5513wy 5,550 CAMV3ES
TNOS 5 P35S sla S5l L sty ashsl b & sed =
Cod 4 ged dw oDl agsy b 53 Il 3 ) 3550
3L 3 Wl S 5 e Sl Cand s I3]0
o il (gls et (slaelSis 5 5 L 53 5 ge et
SLas b s a5 s e S5 ilesl 355
Ol o suolas Hsb 4 &S el (5,5l 8 slalds jo 1) ay )l 5
=l el 03,5 S P3ES Sl (galimsa | 355 0 45,2
P35S SiLis 45 das e 0L aalis ol sama 3l Juols alie
w5 SN pame (6 L2 Gl ke sla LS 51 S
T NOS 0y zpn s sls LS 5l eslienl 4z ST
DS 53 (il 38 S35 5T & sl 03) nptH 5 (5LL)
S oy 5 1, s P35S

S35 5 eslinal 5550 03 STy el Cgx oS )
PG I -GV S GV Y VNS PN I
Sasu sl S pame S 2 Cgra Olabl LB s,
2005 Jloe 55 ol L0185 anl e Slabss Ols
aS a5 O pame Ll Calsie gla 5, Tripathi

WAY (b 9 5wl 1V o)lods /090 0,98 [ (gum § (o] 9 Sl (owiiiien -


https://dor.isc.ac/dor/20.1001.1.25885073.1392.2.2.3.9
https://gebsj.ir/article-1-179-en.html

[ Downloaded from gebg.ir on 2025-08-02 ]

[ DOR: 20.1001.1.25885073.1392.2.2.3.9]

... P35S i plol g A 51§ SO S JeT g0 auskls

Ol 5 (5 L

ogdhs 5 ISz 2 050 Gl pamen 5 i J 2S5
ol Ol b ey ol e L;)'L“&A)é) u;,yi gﬂﬁ
Q)Jé}\d.g_ge.,\.id GL& owdfm&;"))jﬁﬂw.l.: .J}.ij

D o o3l bl

S 3 35wl

wlio LSS Sl o Sl 5 S5 S s ops
ds 3o il s Ja 5 5505 O 5l Ol SR 4 50
et 5 (3 e peldasma (s sl BT o sastyy
5 (G ilae ;55 BT b)) g 5 o 4 5 ol A s
Goldxs xsldS el 3 cgr a:b‘rjb obs S5 <Gl

&l

Adugna A and Mesfin T. 2008. Detection and
quantification of genetically engineered crops. Journal
of SAT Agricultural Research Volume 6.

Ajdukovic T, Nikolic K, Vujakovic Z, Milosevic M,
et al. 2009. Detection of genetically modified organisms
in processed meat products on the Serbian food market.
Meat Science, 81: 230-232.

Ajdukovic T, Yilmaz F, Muratoglu K. 2013. PCR
detection of genetically modified maize and soy in
mildly and highly processed foods. Food control 32:
525-531.

Arun O, Yimaz F, Murato_glu K. 2013. PCR
detection of genetically modified maize and soy in
mildly and highly Processed foods.Food Control 32:
525-531

Cankar K, Chauvensy-Ancel V, Fortabat M, Gruden
K , Kobilinsky A, Z“ el J, Bertheau Y .2005.
Detection of nonauthorized genetically modified
organisms using differential quantitative polymerase
chain reaction: application to 35S in maize. Analytical
Biochemistry 376:189-199

Cantrill R. 2008. International development of methods
of analysis for the presence of products of modern
biotechnology. Asia Pac J Clin Nutr 17(S1): 233-236.
Chaouachi M, Alaya A, Ali IB, Hafsa AB, Nabi N,
Berard A, Romaniuk M, Skhiri F, Said K.2013.
Development of PCR method for the detection and
quantification of a new endogenous reference gene in
sugar beet “Beta vulgaris L”: GMO application. Planet
cell Rep 32:117-28

Constable A, Jonas D, Cockburn A, and et al. 2007.
History of safe use as applied to the safety assessment
of novel foods and foods derived from genetically

Meyer , 5 Helt, 2004 45 , bolen . L4ls s~ )).wscaw
05 0l 45 A5 Soylil Cllas ola 55 sladlie ;3 1996
Uy ol a5 OV g CiS 55 e )UK LoD ks
SV game G e Sl U e S 8 S s b
Lasl 5 suid sdaliine Olosl 53 WOl (glaes, sl 5 L sl 5
e 55 L el oy O & 0T iS5 et
58 s Ladl cniS e g ams )5 Y s Sl eslizad
2V w4 Oy 5wl Cond s 55 o L5 0
ol 205 a8 it ) B S R s Ly il aliSs
Cogo v b 5 oy $3s S Is aes O paes
FSsn e oS Sl Jlo ki Ol Sepl a5 L5 5,5 0

o 4 e 8 Mg (e (Pl 056 o eal 5 Ll

modified organisms. Food and Chemical Toxicology.
45: 2513-2525.

Gachet E, G.Martin G, Vigneau F, and .Meyer G
.1999. Detection genetically modified organisms
(GMOs) by PCR: a brief review of methodologies
available. Trend in food science & Technology, 0: 380-
388.

Helt HW.2004. Are there hazards for the consumer
when eating food from genetically modified plants
Union of the German Academies of Science and
Humanities, Commission on Green Biotechnology.
James C.2011. GM crops, executive summary of global
status of commercialized biotech.

JamesC.2012.GM  crops, Global  Status  of
Commercialized Biotech. ISAAA Brief No. 16.

Khush GS .2005. What it will take to feed 5.0 billion
rice consumers in 2030. Planet Molecular biology 59:1-
6.

Lee S, Park Y, Kim J, Park K and Kim Y .2004.
Qualitative PCR Method for Detection of Genetically
Modified Maize.Lines NK603 and TC1507. Agric.
Chem. Biotechnol. 47(4), 185-188

Maryam Rabiei, Mehrangiz Mehdizadeh, Hossein
Rastegar, Hossein Vahidi and Mahmoud Alebouyeh
.2012. Detection of Genetically Modified Maize in
Processed Foods Sold Commercially in Iran by
Qualitative PCR. Iranian Journal of Pharmaceutical
Research (2013), 12 (1): 25-30 Received: December
2011 Accepted: July 2012.

Meyer R. 1999. Development and application of DNA
analytical methods for the detection of GMOs in food.
Food Control 10: 391-399.

Meyer R, Chardonnens F, Hubner P, Lithy J .1996.

- \yay UMJQ)»L{, Y o)Leu.‘;': /‘aga 0)5.5/‘5';_“:,‘5 45““‘5 s“,‘.j e


https://dor.isc.ac/dor/20.1001.1.25885073.1392.2.2.3.9
https://gebsj.ir/article-1-179-en.html

[ Downloaded from gebg.ir on 2025-08-02 ]

[ DOR: 20.1001.1.25885073.1392.2.2.3.9]

Ol 5 (54 L

... P35S i pilal g S 5l 5 SO 38 JeT g0 aukid

Polymerase chain reaction (PCR) in the quality and
safety assurance of food: Detection of soy in processed
meat products. Zeitschrift fur Lebensmittel -
Untersuchung und — Forschung 203: 339-344.

N. Al-Hmoud, H. Al-rousan, B.O. Hayek and M.A
Ibrahim .2010. Detection of Genetically Modified
Maize and Soybean Food Product in the Jordanian
Market, Biotechnology 9 (4); 499-505. ISSN 1682-
296X.

Philips P W & McNill H .2000. A Survey of National
Labeling Policies for GM Foods, AgBioForum, Journal
of Agro Biotechnology Management & Economics,
Vol.3, No.4, Article 7.

Sarmadi L.1391. Molecular analysis of the transgenic
maize seed Imported to Iran. Genetic engineering and
biosafety Volumel, NO.2: 103-112.( In Farsi with
English abstract)

TengelC,Schufiler P,Setzke E,Balles J, and Sprenger-

HauRels Mda. 2001. PCR-Based Detection of
Genetically Modified Soybean and Maize in Raw and
Highly Processed Foodstuffs, BioTechniques 31: 426-
429

Tripathi L .2005.Techniques for detecting genetically
modified crops and products. African Journal of
Biotechnology Vol. 4 (13), pp. 1472-1479, December,
2005

Wen-Tao X, Kun-Lun H, Ai-Ke D and Yun-Bo L
.2004. PCR for the detection of the anti-herbicide genes
in genetically modified organisms. College of Food
Science and Nutrition Engineering, Chinese Journal of
Agricultural Biotechnology/ Volume 3 / Issue 01 / April
2006, pp. 53-57

Zhang D, Guo J. 2011. The development and
standardization of testing methods forgenetically
modified organsms and their derived products .J. Integr.
Plant Biol. 53(7):539-551.



https://dor.isc.ac/dor/20.1001.1.25885073.1392.2.2.3.9
https://gebsj.ir/article-1-179-en.html
http://www.tcpdf.org

