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PCR
PCR ABI PRISM 7000 Sequence Detection system
40-3-2 RoundUp Ready™ Soybean, RRS
RRS
PCR
DNA
PCR 62.5 Repeatability Relative Standard
Deviation,RSDr 25
RRS 0.1 5.0 DNA 50ng (n=2)
63 0.5
DNA 0.5 5.0 RRS DNA (n 12)
DNA Relative Standard Deviation RSD
0.5 RRS DNA 4.1 10.5 5.0 RRS DNA 7.3 7.6
0.5 5.0 RRS DNA 3 3
DNA RSD 25.0
RRS 0.5
PRISM 7700 Sequence Detection system( ABI
7700 ) (collaborative trial)
0.1 2
13 4
ABI PRISM 7000 Sequence Detection
° system( ABI 7000 )
PCR D
RRS
40-3-2 RoundUp Ready™ Soybean, RRS oCR WA

ABI
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2-1

0.1 5.0 RRS EUROPEAN
COMMISSION,JOINT RESEARCH CENTRE, Institute for
Reference Materials and Measurements CRMs
(Certified Reference Materials) IRMM-410S-1 5

RRS 1
1 IRMM-410S  RRS
100g RRS
9
IRMM-410S-1 0.1£0.05
IRMM-410S-2 0.5+0.10
IRMM-410S-3 1.0£0.2
IRMM-410S-4 2.0+0.3
IRMM-410S-5 5.0+0.6
2-2
Q)
GM RRS
-ColE1/TE-
DNA
DNA
2
GM RRS
ColE1/TE Solution ColE1 5ng/ul
Soy-ColE1/TE-20 20 /2.5
Soy-ColE1/TE-125 125 /2.5l
Soy-ColE1/TE-1.5K 1,500 /250l
Soy-ColE1/TE-20K 20,000 /250l
Soy-ColE1/TE-250K 250,000 /2.5pl
@)
2 Lel-n02-
5 &3 (  25u mol/L ) RRS-01-
5 &3 ( 25u mol/L ) ( )
? Lel-n02-5" &3
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DNA RRS-01-5" &3’ RRS

DNA CTP CP4 EPSPS
DNA
Lel-n02-5"  GCC CTC TAC TCC ACC CCC A
Lel-n02-3'  GCC CAT CTG CAA GCC TTT TT
118bp

DNA
RRS-01-5" CCT TTA GGA TTT CAG CAT CAG TGG
RRS-01-3" GAC TTG TCG CCG GGA ATG
121bp

®

D 3)

Lel-Tag (10u mol/1 )
RRS-Taq(10u mol/I )

DNA
Lel-Taq
5" FAM-AGC TTC GCC GCT TCC TTC AAC TTC AC-
TAMRA 3’
DNA
RRS-Taq
5 FAM-CGC AAC CGC CCG CAA ATC C
-TAMRA 3’
4)
2-
3- -1-
( )
SDS( )
CTAB
( )
3- -1- (25:4:1) PCI
0.5mol/L
EDTA(pH8,0 ) TE 10mmol/L
Tris-HCI (pH8.0) 1mmol/L EDTA(pH8.0)
RNase A( )

Tagman Universal PCR Master Mix



CTAB Imol/L Tris-
HCI(pH8.0) 20ml 0.5mol/L EDTA(pH8.0) 8ml
5mol/L 56ml 150ml

CTAB4g
200ml

2-3

Q)

5301
© () 3700
®
GeneQuant pro
4)
11
(5) PCR
ABI PRISM 7000 Sequence Detection
system
2-4
DNA D CTAB
1g CTAB 22.5ml
55 30 600u 1
PCI 500u | 7,500 g 15
3- -
1- (4:1)(  CIA  )500u |
7,500x g 15
2-
7,500x g 10 70
500u | 7,500x g 1
TE 50u 1 RNase A
5u 1 37 30 CTAB
200u I CIA 250p 1
7,500x g 15
2- 200u 1 7,500x g 10
70
200u 1 7,500x g 1
TE 500 | 4
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260nm TE
20ng/p 1 DNA
29
1lg/ 19
22.5ml
DNA 3
1 PCR
JAS R
PCR
DNA
RRS () DNA /
DNA x 0.95( ) x100
3 PCR
(%)
DNA (20ng/pl)
2.5
( 25umol/L) 0.5
(10umol/L) 0.5
9.0
Tagman Universal PCR Master
Mix 12.5
Total 25.0
50 2 min
95 10min
95 30sec
59 1 min 45
1 PCR
3.
3-1
2 ColE1/TE
Solution  Soy-ColE1/TE-20  Soy-ColE1/TE-20
Soy-ColE1/TE-125 (10 72.5
/2.5u 1 ) n=12 PCR
Relative Standard
Deviation RSD 3



10 /2.5 1
3 1 12 1
11 RSD
ColEL/TE 125 /2.5p 1
(62.5 /2.5u 1 ) 2
n=15 RSD 5
4 RSD
(n 12, 3 )
RSD( )
(10) 482 64.9
20 234 474
(72.5) 171 217
125 155 21.0
1,500 8.3 10.3
Le1-n02 20,000 7.5 10.1
250,000 43 58
(10) 53.4 67.8
20 28.1 42.7
(72.5) 10.0 24.0
125 14.4 19.6
1,500 9.7 129
RRS-01 20,000 8.9 125
250,000 44 72
5 RSD
(n 15)
RSD( )
(62.5) 24.5
(62.5) 21.8
(62.5) 16.9
(62.5) 22.4
3-2RRS DNA
RRS 0.1 5.0 IRMM 410S-1 5
DNA PCR
(n=2) 3
6
3-3 RRS DNA
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IRMM 410S-2 5

DNA

IRMM410S-2 5

DNA n 12
IRMM 410S-2 5 DNA
3 3
8
6 RRS
100g RRS
RRS (g) ()
0.1£0.05 18,000 23 0.1
0.1+£0.05 11,000 10 0.1
0.5+0.10 16,000 92 0.6
0.5+0.10 22,000 95 0.5
1.0£0.2 25,000 250 1.1
1.0£0.2 24,000 190 0.8
2.0£0.3 13,000 220 1.8
2.0£0.3 19,000 340 1.9
5.0+0.6 16,000 550 3.6
5.0+0.6 16,000 610 4.0
7
(n 12)
100g RRS
RRS
@ mean+ SD mean+ SD ()
() RSD () RSD
0.5£¢0.10 | 24,000+ 980 82+ 8.6 0.4
a1 ) (105 )
5.0+0.6 16,000+ 1,200 550+ 42 3.6
(7.3 ) 76 )
8
(n 3)
100g RRS
RRS
()] mean+ SD mean+ SD mean+ SD
() RSD () RSD | () RSD
0.51£0.10 17,000+ 580 77+ 13 0.5+ 0.1
(35 ) (17.0 ) (24.7 )
1.0+0.2 25,000+ 1,200 210+ 20 0.9+ 0.1
47 ) (95 ) (111 )
2.0£0.3 | 20,000+ 580 310+ 36 1.7+ 0.3
(29 ) (11.6 ) (15.1 )
5.0+0.6 16,000+ 580 560+ 31 3.7t 0.3
(3.7 ) (5.5 ) (8.6 )




3-4

IRMM 410S-5 TE
24 9
4
9
IRMM- RRS
410S-5 ()
15,000 530 3.7
2 6,500 210 3.4
4 3,700 130 3.7
PCR ©
RRS
ABI
7700 0.1 2
ABI 7000
CODEX COMMITTEE
5
(criteria) 1/10

Deviation,

Repeatability Relative Standard
RSDr 25
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5
0.5
Glycine max
200ng
82,000 ®
0.5
b DNA 50ng RRS
RRS-01
9 100
5
(accuracy) + 25
75
AOAC D repeatability
3-1 RSDr__ 25 62.5
3-2 &
DNA RRS-01
63
0.5 RRS
RRS CRMs
0.1 0.5
1RMM-
410S-1 4 + 25
IRMM-410S-5
4.4g + 25
5.0g + 25
3-3 RRS 0.5 5.0
IRMM-410S-2 5 DNA
25



RRS

RRS 0.5

6)

5)

RRS

PCR
0.5
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6.

D
DNA ( )
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Measurement of RoundUp Ready™ Soybean Using Real-time PCR
~Validation on Quantitative Limit ~

Y oko Ogiya, Hiromu Aizawa, Kazumi Okawa and Kozo Fujita

The quantitative limit of RoundUp Ready™ Soybean (RRS) contents in sufficiently mixed soybean
flour by the Japanese official method using real-time PCR was evaluated using ABI PRISM 7000 Sequence
Detection system.  Two regions in soybean DNA (soy lectin gene and transgene) were amplified and
RRS contents were calculated according to the manual.  Results with commercial reference molecules
indicated that relative standard deviation for repeatability (RSDr) was _ 25% for more than 63 copies of
each gene.  Determination of DNAS from soybean flour containing 0.1~5.0% reveaed that RRS contents
more than 0.5% were equivalent to more than 63 copies of the transgene.  To assess precision within
assays, 12 independent measurements were carried out with soybean DNAS containing 0.5 or 5.0% RRS.
Values of relative standard deviation (RSD) of copies from the lectine gene and the transgene were 4.1 and
10.5% for the 0.5% RRS-containing soybean DNA, and 7.3 and 7.6% for the 5.0% RRS-containing soybean
DNA, respectively.  To assess precision between assays, soybean DNAs containing 0.5~5% RRS were
determined threetimes.  RSD values of copies from the lectine gene and the transgene were 3.5~4.7% and
5.5~17.0%, respectively. RSD values of RRS-content was 8.6~24.7%. From these results, we
concluded that the quantitative limit of RRS contents in sufficiently mixed soybean flour using the Japanese
official method was 0.5% in our system.
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