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Optimizing of double PCR system for detecting transgenic ingredients
in soybean products
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QILU University of Technology, Jinan 250353, China)

ABSTRACT: Objective Account of the increasing amount of transgenic soybean and soybean products, the
safety problem has received more and more attention from consumers. In order to satisfy consumers’ right of in-
formed choice, a rapid method of detecting genetically modified products was established in this study. Methods
CaMV35S promoter and NOS terminator in soybean products were taken as detection target. The double PCR reac-
tion system and conditions were optimized, including primer ratio and enzyme amount. Agarose gel and polyacryla-
mide gel electrophoresis were applied to analyze PCR products, and the silver staining conditions for polyacrylamide
gel electrophoresis were explored. Results The polyacrylamide gel electrophoresis was established and could dis-
tinguish CaMV35S promoter and NOS terminator better than agarose gel. Conclusion The results showed that
double PCR and polyacrylamide gel electrophoresis in this experiment were suitable for the analytic detection of two
foreign genes in transgenic soybean products, and it could be a guidance for detecting transgenic food.
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Table 1 Primers and products
PCR
Lectin Lectin-1 5'-GCCCTCTACTCCACCCCAATCC-3' 118 b
Lectin-2 5-GCCCATCTGCAAGCCTTTTTGTG-3' p
358-1 5'-GCTCCTACA AATGCCATCA-3’
CaMV33S 35S8-2 5'-GATAGTGGGATTGTGCGTCA-3' 195bp
NOS NOS-1 5-ATCGTTCAA ACATTTGGCA-3' 165 b
NOS-2 5-ATTGCGGGACTCTAATCATA-3’ P
%£2 PCRMIRFI&EM
Table 2 PCR reaction conditions
PCR PCR
Leoti 25 uL, Lectin-1 Lectin-2 94 C 3 min; 94 C 30,55 C 30 s,
ectin
DNA  1uL,Mix 12.5 L, 9.5 uL 72 C 30 s, 40 ;72°C 7 min; 4 °C
©) 35S8-1 35S-2 NOS-1 NOS-2
0.2 umol/L; Taq (5 U/uL) 1 1.5 2uL
10xBuffer 2.5 pL; dNTP (250 pmol/L) 2 puL; Taq (5 U/uL)
1 pL, 25 uL® 2:1,
PCR 358-1 35S-2 0.4 umol/L, NOS-1 . _ . .
CaMV35S NOS-2 0.2 umol/L, Taq 115 94 g 5 min; 94 C °C30 s, 54 C 0C40 s,
NOS 2L 10xBuffer 2.5 uL; dNTP (250 umol/L) 2 uL; Taq (5 2 605,40 ;72 7 min; 4
U/uL) 1 pL, 25 uL®
1:2, 35S-1 35S-2 0.2 umol/L, NOS-1
NOS-2 0.4 pmol/L,10xBuffer 2.5 pL; dNTP
(250 umol/L) 2 pL; Taq (5 U/uL) 1 pL, 25uL
2 GEREN , PCR
2.1 DNA HJ$2EX
8
¢ b, DNA ,
2 b
DNA
s . 10 kbp
[11-13]
2
2.2 K= Lectin £FE# PCR 4347
(Lectin) ,
1 8 DNA
Fig. I Genome DNA extracted from eight soy products and
DNA PCR R DNA the correspondent agarose electrophoresis
M. 1 kb Marker; 1. DNA,; 2. DNA;
, PCR arker, 5 5
3 DNA W 3. DNA; 4. DNA; 5.
( DNA; 6. DNA; 7. DNA;
2), 10 , 9 , 8. DNA
8 DNA , M. 1 kb Marker; 1. thick broad-bean sauce; 2. soybean milk powder;
3. tofu; 4. dried tofu; 5. skin of beancurd; 6. fried tofu puffs;
DNA R PCR

7. dried beancurd sticks; 8. outermost layer of skin
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Fig.2 Lectin gene from & soybean products amplified and 195 bp

the correspondent agarose electrophoresis

M. 50 bp DNA Marker; 1. ;2. ;3. ;4. ; 165 bp
5. ; 6. ;7. ; 8. ;9. ; 10.

M. 50bp Marker; 1. thick broad-bean sauce; 2. soybean milk powder;
3. tofu; 4. dried tofu; 5. skin of beancurd; 6. fried tofu puffs;
7. dried beagncurd. S-tICkS, 8. ogtermost layer of skin; 3 CaMV3s5S  NOS PCR
. positive control; 10.blank.
Fig. 3 Double PCR of CaMV35S and NOS genes and the
correspondent agarose electrophoresis

2.3 CaMV35S BE1IFF1NOS 2% 1EFHI PCR 2#f M. 50 bp DNA Marker; 1. ;2. ;3. ; 4. ;
5. ; 6. 0 7. ;8. ;9. ;
> M.50 bp Marker; 1. thick broad-bean sauce; 2. soybean milk powder;

3. tofu; 4. dried tofu; 5. skin of beancurd; 6. fried tofu puffs; 7. dried
beancurd sticks; 8. outermost layer of skin; 9. positive control.
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, 3 195 bp
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PCR Taq 1.0 uL
PCR 8
¢ 3, 8 8 ) 4 CaMV35S  NOS PCR
165bp NOS 195bp 35S Fig. 4 Double PCR of CaMV35S and NOS genes and the
8 ( ) correspondent polyacrylamide gel electrophoresis
’ M. 50 bp DNA Marker; 1. ;2. ;3. ;4. ;
CaMV35S NOS s s 5. . 6. 7. ;8.

M.50 bp Marker; 1. thick broad-bean sauce; 2. soybean milk powder;
3. outermost layer of skin ;4. dried tofu; 5. skin of beancurd;
CaMV35S 6. fried tofu puffs; 7. dried beancurd sticks; 8. tofu;
9. positive control; 10.blank.
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