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22 40-3-2
(RoundUp Ready™ Soybean RRS ) PCR
Lel-n02 RRS
RRS-01 GMO7/8 Sttmf3a/r2a 3 Lel-n02 PCR
RRS
RRS PCR JAS RRS-
01 22 16 (@73 ) 11 (50 ) 3
5
RRS
13 4 JAS
2
40-3-2
(RoundUp Ready™ Soybean RRS )
PCR
3
2.
» 2-1
16 3 17 3
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RRS-Tag®(10u mol/1
) 2

Lel- | 5 FAM-AGCTTCGCCGCTTCCTTCAACTTCAC

Tag | -TAMRA 3

RRS- | 5 FAM-CGCAACCGCCCGCAAATCC
Taq -TAMRA 3’

4
8
6
4 4 22
2-2
@ ( )
Le1-n02( 118bp)®
RRS DNA
CTP CP4 EPSPS
RRS-01( 121bp)® CaMVv 35S promoter
CTP
HPLC
GMO7/8( 169bp)®  CP4 EPSPS
HPLC
Sttmf3a/r2a( 146bp)® «C )
1
Lel-n02-F 5 GCCCTCTACTCCACCCCCA 3
Lel-n02-R | 5 GCCCATCTGCAAGCCTTTTT 3
RRS-01-F | 5 CCTTTAGGATTTCAGCATCAGTGG 3
RRS-01-R | 5 GACTTGTCGCCGGGAATG ¥
GMO7-F 5 ATCCCACTATCCTTCGCAAGA 3’
GMO8-R 5 TGGGGTTTATGGAAATTGGAA 3’
Sttmf3a-F | 5° GCAAATCCTCTGGCCTTTCC 3’
Sttmr2a-R | 5 CTTGCCCGTATTGATGACGTC 3
@ ( )
Le1-n02( 1180p)*
RRS RRS-01(
121bp)® (D
® ( )
Lel-Tag®(10u mol/l ) RRS

O] ( )
GM (RRS)
-ColEL1/TE-
®)
EUROPEAN COMMISSION, JOINT
Institute for
CRMs (Certified

RESEARCH  CENTRE, Reference
Materials and Measurements
Reference Materials) IRMM-410S
D CTAB TE 20ng/u |
©)
Genomic-tip
20/G Genomic DNA Buffer Set(G2 QBT QC QF

) Proteinase K RNase A(QIAGEN )

LO3 TAKARA  100bp (3407A) [ 1
Ampli Tagq Gold™ DNA Polymerase Tagman
Universal PCR Master Mix PCR Buffer
dNTP  MgCl, [
] ( ) « )
« ) 2 « ) 3 -1-
« D )
( ) SDS (
)L 1 0.5mol/L EDTA(pH8,0
) TE 10mmol/L Tris-HCI
(pH8.0) 1mmol/L EDTA(pH8.0) 10mg/ml EtBr
[ 1
13- -1- (25:4:1) [
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]

( ¢ )( ) Coll/TE[
1
TAE
2429 57.1mlI  0.5mol/1 EDTA 100ml
11 50
2-3
@
5301
© () 3700
®
GeneQuant pro
Q)
11
GPR )
Gene Amp PCR System 9700
(OLC G
ABI  PRISM 7000 Sequence Detection
system
) Mupid
®) FAS-
2-4
@
29
DNA JAS
® QIAGEN Genomic-tip
20/G 2
TE 20ng/p 1
PCR 25p 1 1x PCR
buffer 200p mol/L dNTPs  1.5mmol/L MgCl, 0.5
p mol/L F/R 0.625 units AmpliTaq
Gold™ DNA polymerase 50ng  DNA
PCR 95 10 95 30
65 30 72
30 1 40

72 10
PCR
3 w
DNA DNA
@
IRMM-410S N
CTAB DNA
(€)) DNA
PCR 25u 1 1x Tagman
Universal PCR Master Mix 0.5y mol/L F/R
0.2u mol/L 50ng DNA
PCR 50 2 95 10
95 30 72 1 1
45
JAS ®
PCR
(Le1-n02 ) (RRS-01
) DNA
RRS () DNA /
DNA x 0.95( ) x 100
3.
3-1 ( )
()] IRMM-410S DNA
N) ColE1/TE PCR
3-2 RRS
RRS 3
IRMM-410S
D CTAB DNA 20ng/p 1
DNA ( PCR
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2.5 1 RRS 120 )

TE 5 10 20 40

1 1 1 1
118bp 121bp 169bp 146bp
M:100bp Ladder 1:Le1-n02(N) 2:Le1-n02(P)
3:RRS-01(N) 4:RRS-01(P) 5:GMO7/8(N) 6:GMO7/8(P)
7:Sttmf3a/r2a(N) 8:Sttmf3a/r2a(P) 9:no primer

3 RRS PCR

x 10

RRS-01 |+ H |||+ +]|+

GMO7/8 |+ |+ |+ |+|+|+]|+

Sttmf3a/r2za | + |+ |+ |+ |+ |+ |+ | +]| +|-

+ -

3-3

DNA
Lel-n02 PCR
2

34 RRS

RRS
2 DNA RRS-01
GM07/8 Sttmf3a/r2a PCR

4 5

4 RRS ( )

RRS-01 GMO7/8 | Sttmf3a/r2a

a-1

a-2

a-4

|+ |+
+{+|+ |+

a-5

4[]+ ]+ ]

|+ |+ ||+ +]|+
|+ [+ +]

a-7

a-8

+ [+

b-2

+ |+ |+
+ |+ |+

b-3

+ ||+ ] [+

1
e o S R S o o o I
|+ [+ +] ]

g
SN

[

+ |

b-5

=+ [
=+ [

b-6

+ |+

c-1

+ |+ |+
+ |+ |+
1

c-2

+
+ ||+ ]+
+

c-4

+ [+
1
1
1

d-1

]
=+

1

1

1

&
N
1
1
1
]

1
1

d-3

d-4

+
]
1
1
1
1

5 RRS ( )

+ [+ 7

WL N W w
+
T

RRS

DNA
RRS
PCR ® 6
DNA RRS 5

1330 14 RRS
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DNA 63 9
6
DNA RRS DNA
( ) ( )
a-1 360 310 <63 <63
a-2 3900 3900 <63 <63
a-3 8200 5500 <63 <63
a-4 22000 9500 <63 <63
a-5 2900 2800 <63 <63
a-6 3100 2800 <63 <63
a-7 2900 2200 <63 <63
a-8 <63 <63 <63 <63
b-1 2200 1900 <63 <63
b-2 7300 6100 <63 <63
b-3 3000 3000 <63 <63
b-4 1800 1700 <63 <63
b-5 170 150 <63 <63
b-6 12000 2900 <63 <63
c-1 2200 1900 <63 <63
c-2 2300 2200 <63 <63
c-3 2100 2100 <63 <63
c-4 <63 <63 <63 <63
d-1 <63 <63 <63 <63
d-2 <63 <63 <63 <63
d-3 <63 <63 <63 <63
d-4 <63 <63 <63 <63
a c:
RRS
JAS

® RRS-01 DNA
3-1
3-2 RRS
3-3

RRS

3-4 2

RRS-01 22
11
5
3-5
5
63
RRS
14
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Detection of Genetically Modified Soybean Gene in Processed Foods
Containing Soy Protein

Y oko Ogiya, Hiroshi Tsuboi, Taeko Miyashita and Kozo Fujita

The existence of genetically modified organisms (GMO) as an ingredient must be stated on a label of
processed foods according to the law, except for the case that the content of the GMO or processed foods
made from GMO in the food ranks below third, or the amount of the GMO or processed foods made from
GMO islessthan 5% of total weight of the food. In order to detect GMO in processed foods with label that
they contain soy proteins but none of GMO, we determined genes derived from genetically modified
soybean (RoundUp Ready™ soybean; RRS) in 22 processed foods by polymerase chain reaction (PCR).
For qualitative test, we used three primer pairs named RRS-1, GMO7/8, and Sttmf3a/r2a for RRS-derived
genes as well as a primer pair “Lel-n02" for lectin gene as a control.  The RRS-derived genes could be
detected in 16 (73%) and 11 (50%) out of the 22 processed foods by RRS-1 and all the three primer pairs,
respectively, whereas the lectin gene was detected in all samples. Quantitative analysis implied that
contamination of soybean with RRS was detected by this highly sensitive qualitative method. We
concluded that this qualitative PCR method can be used to detect RRS gene in various processed foods
including those expected to contain a small amount of RRS.
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