
2 9 20

DNA

DNA
DNA 24 11 16
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MON71700 MON71800  

63Bt NNBt CpTI  
LL601  

Bt10  
CBH351  
DAS59132  

RT73 B. rapa  
PRSV-YK PRSV-SC PRSV-HN  

F10 J3  
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1.  
1.1.  
 

DNA

 

 
1  1 kg 500 g

500 g  
 
 
1.1.1.  
 

 
  kg   

  15  2 1 1 
16  25  3 1 1 
26  90  5 1 1 
91  150  8 1 1 

151  280  13 1 1 
281  500  20 1 1 
501  1,200  32 1 1 

1,201  3,200  50 1 1 
3,201  10,000  80 1 1 

10,001  35,000  125 1 1 
35,001  150,000  200 1 1 

150,001  500,000  315 1 1 
  500,001  500 1 1 

 
 
1.1.2.  
1.1.2.1.  
 

 1  1 
15 

10 kg 1 1 kg  
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1.1.2.2.  
 

1 1 

15 10 kg  1 1 kg
 

 
1.1.2.3.  
 

 1 1 
5 15  

10 kg 1 1 kg  
 
1.1.2.4.  
 

1 1
5 15 10 kg 1 1 kg

 
 

 
1.2.  
 

 
 
 

1.2.1. 
 

 
1.1.1.  

 
 
1.2.2.  
 

 
  g   

  15  2 120 1 
16  50  3 120 1 
51  150  5 120 1 

151  500  8 120 1 
501  3,200  13 120 1 
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3,201  35,000  20 120 1 
35,001  500,000  32 120 1 

  500,001  50 120 1 
 
 

1.3.  
 

1.1.1.  
 
 
2.  
2.1.  
 

 

   

  50  2 2 
51  500  3 3 

501  35,000  5 5 
  35,001  8 8 

 
 
2.2.  
 

1.2.2.
480 g

 
 

*
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* GM200 Force Mill

Xtreame Blender Waring
 
 
3.  
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FP967

DNA
QIAGEN Genomic-tip 20/G 1 2 DNA

DNA PCR  
 
 
1. DNA  
1.1. DNA QIAGEN Genomic-tip  
 

 0.5 g 50 mL 
DNA QIAGEN Genomic-tip  DNA 

G2 *1  7.5 mL -Amylase*2 

37°C  1 G2  7.5 mL Proteinase K*3  

RNaseA*4  

50 °C 1 2 3 
5,000 × g 4 °C 15 2 mL 2 mL 5 

10 mL *5 20,000 × g 4 °C 15 QBT *1  1 
mL QIAGEN Genomic-tip 20/G 2 mL 1 mL

*5 5 mL QC *1 2 mL 3 
50 °C QF *1 

DNA  1 QF *1 500 
DNA  2  

 1  2
10 5 12,000 × g 4 °C 15 

70 % 10 12,000 × g 4 °C 3 
 2 

60 °C   
 1 *6 DNA DNA

DNA  
 
*1 G2 QBT QC QF

 
*2 -Amylase  
*3 Proteinase K 20 mg/mL  
*4 RNaseA 100 mg/mL  
*5  
*6 DNA 65 °C 15

12,000 × g 4 °C 3 
DNA  
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1.2. DNA DNA DNA  
 

DNA *1 200 320 nm
260 280 nm A260 A280

*2

A260 1 50 ng/ L DNA DNA A260/A280

1.7 2.0 DNA *3

DNA DNA 50 ng/ L DNA
DNA 15 L -20°C

DNA
DNA PCR

DNA  
 

*1  
*2 A260 DNA A280  
*3 A260/A280 1.7 2.0  
 
 
2. PCR ABI PRISMTM 7900 7500  
 

FP967 FP967 PCR
PCR 2  

FP967 NOS
stearoyl-acyl carrier 

protein desaturase 2 SAD

 
 

FP967  
NOST-Spec F: 5’- AGC GCG CAA ACT AGG ATA AA-3’ 
NOST-Spec R: 5’- ACC TTC CGG CTC GAT GTC TA-3’ 
NOST-Spec probe: 5’-FAM- CGC GCG CGG TGT CAT CTA TG-BHQ1-3’ 
 

 
SAD F: 5’- GCT CAA CCC AGT CAC CAC CT -3’ 
SAD R: 5’- TGC GAG GAG ATC TGG AGG AG -3’ 
SAD probe: 5’-FAM- TGT TGA GGG AGC GTG TTG AAG GGA-BHQ1-3’ 
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2.1. PCR  
 
PCR  Universal PCR

Master Mix*1   
   

 125 ng PCR DNA
*2 *3 

MicroAmp Optical Cover 
Compression Pad*4 DNA

FP967 PCR PCR  
2  
 
*1 Universal PCR Master Mix 

PCR 3 

 
*2 Non-Template Control NTC  

DNA NTC DNA   
*3 96  

MicroAmp Optical 96-Well Reaction Plate ABI PRISM Optical Adhesive Cover Life Technologies
 

*4 MicroAmp Optical Cover Compression Pad ABI PRISMTM 7900 , Life Technologies  
ABI PRISMTM 7500  

 
 
2. 2.  
 

NTC Non-Template Control
UNKN DNA NOST-Spec SAD 

Reporter FAM Quencher Non Fluorescent
Passive Reference ROX 9600 emulation 
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2. 3. PCR  
 

50 °C 2 95 °C 10 
95 °C 15 60 °C 1 1 45 

Remaining time 0 
 

 
 

3. 1  
 

FP967
Amplification plot Ct multicomponent

FAM  
Amplification plot NOST-Spec

FP967 3 15
Threshold line 

Th. line 0.2 Th. line
Th. line Th. line Ct

 
 
2 DNA 1 2 4

 
 
DNA  

2 43 Ct FP967
43 Ct

 
2 43 Ct FP967

43 Ct
 

FP967
2 DNA 2. 

PCR 2 DNA
FP967  

 
2 DNA 2

DNA 4
 

 
FP967 multicomponent
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FAM ROX FAM
 

2 43 Ct DNA
1. DNA 2

43 Ct  
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or

or

STEP2

DNA 2

FP967 *

STEP1

or

* :

DNA (2 )
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MON71800  
 
 

DNA 
DNeasy Plant Maxi Kit, QIAGEN 1 2 DNA

DNA 2 PCR  
 
 
1. DNA  

 
1.1.  
 

3 1% SDS 5 

40ºC 40 Millser  
 
 
1.2. DNeasy Plant Maxi Kit, QIAGEN *1 
 

1 g 50 mL 100 mg/mL RNase A*2 AP1 *3 5 mL
65ºC 1 

2~3 P3 *4 1.8 mL
15

3,000 × g 15 4.5 mL QIAshredder 
Maxi spin column 3,000 × g 5

4 mL 50 mL AW1 *5 6 mL
DNeasy Maxi spin column

3,000 × g 5 AW2
*6 12 mL 3,000 × g 15

50 mL 65ºC 1 mL
5 3,000 × g 10

2 mL
10 5 12,000 × g

4ºC 15 70%
12,000 

× g 4ºC 3 *7

*8 *9 DNA
 

 
*1 

 
*2 QIAGEN Cat. no. 19101
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*3 QIAGEN Cat. no. 1014630  
*4 QIAGEN Cat. no. 19053  
*5 QIAGEN Cat. no. 19081  
*6 QIAGEN Cat. no. 19072  
*7 

 
*8  
*9 12 24 24

12,000 × g 4ºC 3
DNA -20ºC  

 
 

1.3. DNA  
 
DNA *1 200 320 nm

260 nm 280 nm A260 A280
*2

A260 1.0 50 ng/µL DNA DNA A260/ A280

1.7 2.0 DNA *3 DNA
DNA 10 ng/µL DNA

DNA 40 µL 0.5 mL 1.5 mL -20ºC
DNA

DNA 10 ng/µL DNA
 

 
*1 

 
*2 A260 DNA A280  
*3 A260/A280 1.7 2.0  
 
 

2. PCR ABI PRISMTM 7900*  
 

MON71800 MON71800
PCR

PCR 2 MON71800
cp4epsps

proline-rich protein PRP
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*ABI PRISMTM 7900  
 

MON71800  
SQ0718: 5’-TTC TTC TCT CTC TTT GAA TCT CAA TAC AA-3’ 
SQ0719: 5’-CCC CCA TTT GGA CGT GAA-3’ 
PB0101: 5’-FAM-TCC CCC TCT CTA ATTC-MGB-3’ 

 
 

PRP8F: 5’-GCA CCC ATG ATG AGT ACT ACT ATT CTG TA-3’ 
PRPds6R: 5’-TGC AAA CGA ATA AAA GCA TGTG-3’ 
PRP-Taq5: 5’-FAM-CTG TGC ACA TGA CTC AGT TGT TCT TTC GTG-TAMRA-3’ 

 
2.1. PCR  

 
PCR 25 µL/well FastStart 

Universal Probe Master (Rox) Roche Diagnostics *1 12.5 µL 50 
µmol/L 0.25 µL 10 µmol/L 0.5 µL 20 
µL DNA 5 µL 10 ng/µL *2 PCR

DNA *3

*4

MicroAmp Optical 
Cover Compression Pad Life Technologies *5

DNA MON71800
2  
 
*1 FastStart Universal Probe Master (Rox) Roche Diagnostics TaqMan® Universal PCR Master 

Mix Life Technologies Eagle Taq Master Mix (Rox) Roche Diagnostics

PCR
3

 
*2 

2

 
*3 DNA Non-Template Control NTC DNA 1

5 µL  
*4 96 MicroAmp Optical 96-Well Reaction Plate Life Technologies

ABI PRISM Optical Adhesive Cover Life Technologies
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*5 ABI PRISMTM 7900 ABI PRISMTM 7500  

 
 
2.2.  
 

NTC Non-Template Control
UNKN DNA MON71800

Reporter FAM Quencher Non Fluorescent Reporter
 FAM Quencher TAMRA Passive Reference ROX

9600 emulation Sample Volume
25 µL  

 
 
2.3. PCR  
 

50ºC 2 95ºC 10
95ºC 15 60ºC 1 1 45

Remaining time 0
 

 
 

3. 1  
 
MON71800

Amplification plot Ct multicomponent
FAM

MON71800 Amplification plot
MON71800 3 15

Rn
Threshold line Th. line 0.2 Th. line

Th. line Th. line
Ct  

2 DNA 2
 

 
DNA  

(1) 2 43 Ct
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MON71800 2 43 Ct
 

(2) 2 43 Ct
MON71800 2 43 Ct

 
(3) 2 43 Ct

MON71800 2
1. DNA  

 
2 DNA 4

DNA
(3) DNA
MON71800  

MON71800 multicomponent
FAM VIC ROX

FAM VIC
1 43 Ct DNA

1. DNA
1 43 Ct
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1  
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MON71700 MON71800  
 
 

DNA 
DNeasy Plant Maxi Kit, QIAGEN 1 2 DNA 

DNA 2 PCR  
 
 
1. DNA  
 
1.1.  
 

3 1% SDS 5 
40 C

40 Millser  
 
 
1.2. DNeasy Plant Maxi Kit, QIAGEN *1 
 

1 g 50 mL 100 mg/mL RNase A*2 10 µL AP1 *3 5 mL
65 C 1 

2~3 P3 *4 1.8 mL
15

3,000  g 15 4.5 mL QIAshredder Maxi spin 
column 3,000  g 5 4 mL

50 mL AW1 *5 6 mL
DNeasy Maxi spin column

3,000  g 5 AW2 *6 12 mL
3,000  g 15 50 mL

65 C 1 mL 5
3,000  g 10 2 mL

10 5
12,000  g 4 C 15 70%

500 µL
12,000  g 4 C 3 *7

100 L *8

*9 DNA  
 

*1 
 

*2 QIAGEN Cat. no. 19101  
*3 QIAGEN Cat. no. 1014630  
*4 QIAGEN Cat. no. 19053  
*5 QIAGEN Cat. no. 19081  
*6 QIAGEN Cat. no. 19072  
*7  
*8  
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*9 12 24 24
12,000  g 4 C 3 DNA

-20 C  
 
 
1.3. DNA  
 

DNA *1 200 320 nm
260 nm 280 nm A260 A280

*2

A260 1.0 50 ng/µL DNA DNA A260/ A280

1.7 2.0 DNA *3 DNA
DNA 10 ng/µL DNA DNA
40 µL 0.5 mL 1.5 mL -20 C
DNA DNA

10 ng/µL DNA  
 

*1  
*2 A260 DNA A280  
*3 A260/A280 1.7 2.0  

 
 
2. PCR  (ABI PRISMTM 7900*) 
 

MON71700 MON71800
MON71700/71800

PCR
PCR 2 MON71700/71800 cp4epsps

proline-rich protein (PRP)

 
 
*ABI PRISMTM 7900  

 
MON71700/MON71800  
SQ51261: 5’-CAA GCA TAT GAA TGA CCT CGA GTA AG-3’ 
SQ51260: 5’-CGT GTC TAC ATT CAC GTC CAA ATG-3’ 
PB0105: 5’-FAM-AAA CTT CAC GAT CGA TGC G-MGB-3’ 

 
 

PRP8F: 5’-GCA CCC ATG ATG AGT ACT ACT ATT CTG TA-3’ 
PRPds6R: 5’-TGC AAA CGA ATA AAA GCA TGTG-3’ 
PRP-Taq5: 5’-FAM-CTG TGC ACA TGA CTC AGT TGT TCT TTC GTG-TAMRA-3’ 

 
 
2.2.1. PCR  
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PCR 25 µL/well FastStart Universal 
Probe Master (Rox) Roche Diagnostics *1 12.5 µL 50 µmol/L 0.25 
µL 10 µmol/L 0.5 µL 20 µL DNA

5 µL 10 ng/µL *2 PCR DNA
*3 *4

MicroAmp Optical Cover Compression Pad Thermo Fisher Scientific *5

DNA MON71700/71800
2  

 
*1 FastStart Universal Probe Master (Rox) Roche Diagnostics TaqMan® Universal PCR Master 

Mix Thermo Fisher Scientific Eagle Taq Master Mix (Rox) Roche Diagnostics

PCR
3

 
*2 

2

 
*3 DNA Non-Template Control NTC DNA 1

5 µL  
*4 96 MicroAmp Optical 96-Well Reaction Plate Thermo Fisher Scientific

MicroAmp Optical Adhesive Film Thermo Fisher Scientific
 

*5 ABI PRISMTM 7900 ABI PRISMTM 7500  
 
 
2.2.2.  
 

NTC Non-Template Control UNKN DNA
MON71700/71800 Reporter

FAM Quencher Non Fluorescent Reporter  FAM Quencher
TAMRA Passive Reference ROX

9600 emulation Sample Volume 25 µL  
 
 
2.2.3. PCR  
 

50 C 2 95 C 10
95 C 15 60 C 1 1 45

Remaining time 0  
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3. 1  
 

MON71700/71800
Amplification plot Ct multicomponent

FAM
MON71700/71800 Amplification plot

MON71700/71800 3 15
Rn

Threshold line Th. line 0.2 Th. line
Th. line Th. line Ct

 
2 DNA 2

 
 

DNA  
(1) 2 43 Ct

MON71700/71800 2 43 Ct
MON71800

MON71800 MON71700  
(2) 2 43 Ct

MON71700/71800 2 43 Ct
 

(3) 2 43 Ct
MON71700/71800 2

1. DNA  
 

2 DNA 4
DNA (3)

DNA MON71700/71800
 

MON71700/71800 multicomponent
FAM ROX FAM

1
43 Ct DNA 1. DNA

1 43 Ct
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1 MON71700/71800  
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63Bt NNBt CpTI  
 
 

DNA
DNA QIAGEN Genomic-tip 100/G DNA

DNA NIPPON GENE 
GM quicker 2 DNA  

1 2 DNA DNA PCR
 

 
 

1. DNA  
1.1. DNA QIAGEN Genomic-tip *1 

 
DNA 0.5 g

DNA  
 

*2 2 g 50 mL G2 
*3  15 mL

-Amylase*4  12 µL RNase A *5  60 µL 37 °C 30 2 3 
Proteinase K*6  60 µL

65 °C 30 2 3 
3,000×g

4°C 15 *7 15 mL
60 3,000 × g 4 °C 15 

50 mL QIAGEN Genomic-tip 100/G QBT
*3  4 mL

QIAGEN Genomic-tip 100/G *8 QIAGEN 
Genomic-tip 100/G QC *3 7.5 mL 3 *9 50 °C

QF *3  1 mL QIAGEN Genomic-tip 100/G
50 mL 50 °C QF

*3  2 mL DNA DNA 2 mL
1.5 mL 10,000 × g

4 °C 15 *10

70% v/v 1 mL 10,000 × g
4 °C 5 *10

1.5 mL 50 °C DNA
*11  
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*1

 
*2 DNA  
*3 G2 QBT QC QF Cat. No. 19060

 
*4 -Amylase  
*5 RNase A QIAGEN 100 mg/mL, Cat. no. 19101  
*6 Proteinase K 20 mg/mL, Cat. no. 19133  
*7

50 mL g  
*8  
*9 10 mL : SS-10SZ

1 cm

 
*10  
*11 1 L DNA

DNA DNA
DNA  

 
 
1.2. DNA NIPPON GENE GM quicker 2 *1

 
 

*2 500 mg 15 mL GE1
*3 2.1 mL

-Amylase*4  6 µL RNase A *3  30 µL 37 °C 30 2 3
Proteinase K*3  60 µL

65 °C 30 2 3 
GE2-K *3 255 L

*5 10 6,000 × g 4 °C 15 *6

*7 2 mL 13,000 × g 4 °C 5 
*8 15 mL 1 mL GB3

*3  375 L 375 L 10 12 *9

700 L spin column 13,000 × g 4 °C 30 
GW

*3  650 L 13,000 × g 4 °C 1 
spin column 1.5 mL 55 L 3

13,000 × g 4 °C 1 DNA
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*1

 
*2 DNA  
*3 GE1 GE2-K GB3 GW Proteinase K -Amylase RNase A

NIPPON GENE GM quicker 2
 

*4 DNA 15 mL
30 30 60

 
*5 GE2-K

GE2-K  
*6 15 mL g

 
*7  
*8  
*9 GB3

spin column  
 

 
1.3. DNA DNA DNA  
 

DNA *1 200 320 nm
260 280 nm A260 A280

*2

A260 1 50 ng/ L DNA DNA A260/A280

1.7 2.0 DNA *3

DNA DNA 10 ng/ L DNA
DNA 55 L -20°C

DNA
DNA PCR

DNA  
 

*1  
*2 A260 DNA A280  
*3 A260/A280 1.7 2.0  
 
 
2. PCR ABI PRISMTM 7900 7500  
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 3 63Bt Bt
63Bt NNBt Bt

NNBt CpTI
CpTI2 PCR 3 

 
phospholipase D

* *

 
 

 
 

PLD3959F 5’-GCT TAG GGA ACA GGG AAG TAA AGTT-3’ 
PLD4038R 5’-CTT AGC ATA GTC TGT GCC ATC CA-3’  
PLD-P FAM-TGA GTA TGA ACC TGC AGG TCGC-TAMRA 

 
 

63Bt  
Bt  

T52-SF 5’-GCA GGA GTG ATT ATC GAC AGA TTC-3’ 
OsNOS-R2 5’- AAG ACC GGC AAC AGG ATT CA-3’ 

63Bt  
GM63-Taq FAM-AAT AAG TCG AGG TAC CGA GCT CGA ATT TCCC-TAMRA 

 
NNBt  
Bt 63Bt T52-SF OsNOS-R2

 
NNBt  

NGMr-Taq FAM-AAT GAG AAT TCG GTA CCC CGA CCT GCA-TAMRA 
 

CpTI  
CpTI2  

CpTI-2F 5’- TGC AAG TCC AGG GAT GAA GAT-3’ 
NOS-1R 5’- ACC GGC AAC AGG ATT CAA TC-3’ 
KDEL-P FAM- ATG AGA AAG ATG AAC TCT AG-MGB 

*  
 
 
2.1. PCR  
 

PCR 25 L/well
Universal PCR Master Mix*1 12.5 L 50 mol/L 0.4 L



 

 30

10 mol/L 0.25 L 20 L DNA  
5 L 10 ng/ L *2

MicroAmp Optical Cover Compression Pad*3

 
DNA 2 PCR

DNA  1 
 

 
*1 Universal PCR Master Mix 

PCR

 
*2 96  

MicroAmp Optical 96-Well Reaction Plate MicroAmp Optical Adhesive Cover Life Technologies
 

*3 MicroAmp Optical Cover Compression Pad 
MicroAmp Optical Cover Compression Pad Life Technologies ABI PRISMTM 7500

 
 

 

2.2.  
 

NTC Non-Template Control
UNKN DNA

63Bt NNBt Reporter FAM
Quencher TAMRA CpTI Reporter FAM
Quencher None

3 Passive Reference ROX  
 
 

2.3. PCR  
 

95 10 
9600 emulation 95 °C 20 

60 °C  1 1 50 Remaining time 0 
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3. 1  
 

 3 
Amplification plot Ct

multicomponent FAM
 3 

Amplification plot
3 15 

Threshold line 
Th. line 0.2 Th. line

Th. line  
 
2 DNA 1 2 4

 
 
DNA  

2 48 Ct
 3 

48 Ct
 

2 48 Ct
3 

48 Ct
 

2 48 Ct
 3

2 DNA
2. PCR

2 DNA
 

 
2 DNA 2

DNA 4
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multicomponent FAM ROX
FAM

48 Ct DNA
2 DNA 2. 

PCR
48 Ct  
 

ABI PRISMTM 7900 7500 PCR ABI PRISMTM 7700
7000 PCR

DNA PCR PCR
 

 
 

DNA QIAGEN Genomic-tip 104-0054
3-13-1 FOREFRONT TOWER II. Tel. 03-6890-7300 Fax. 03-5547-0818

NIPPON GENE GM quicker 2 NIPPON GENE 
GM quicker 2 930-0982 1-8-7. Tel.076-451-6548 Fax. 
076-451-6547  

 
CpTI KDEL-P

PCR GM
930-0834 1-8-7. Tel. 076-451-6548 Fax. 076-451-6547

243-0041 5-1-3. Tel. 046-295-8787 Fax. 046-294-3738
 

 
CpTI KDEL-P

108-0023 4-2-8  Tel. 03-6832-9300
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LL601

DNA NIPPON GENE GM quicker 2
1 2 DNA DNA

PCR  
 
 

1. DNA  
1.1. DNA NIPPON GENE GM quicker 2  
 

500 mg 2 mL GE1 
*1  700 Proteinase K 20 mg/mL  20 -Amylase  2  

RNase A 100 mg/mL  10 30 
*2 65 °C 15 GE2-K *3  85 L

*4 10 13,000 × g 4 °C  
5 *5 *6  400 1.5 mL GB3  150 

100%  150 10 12 *7

700 spin column 13,000 × g 4 °C 30 
GW 650 L 13,000 × g 4 °C 1 

spin column 1.5 mL TE  30 
3 13,000 × g 4 °C 1 
DNA   

*1 GE1   
NIPPON GENE GM quicker2

  
*2 DNA 2 mL

30 30 60 
  

*3 GE2-K   
NIPPON GENE GM quicker2

  
*4 GE2-K

GE2-K   
*5 2 mL g

  
*6   
*7 GB3
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1.2. DNA DNA DNA  
 

DNA *1 200 320 nm
260 280 nm A260 A280

*2

A260 1 50 ng/ L DNA DNA A260/A280

1.7 2.0 DNA *3

DNA DNA 40 ng/ L DNA
DNA 50 L -20°C

DNA
DNA PCR

DNA  
 

*1  
*2 A260 DNA A280  
*3 A260/A280 1.7 2.0  
 
 
2. PCR ABI PRISMTM 7900 7500  
 

 LL601 GM PCR 
PCR 2 

 
phospholipase D 

 
 

 
F-primer KVM159 5’-TGG TGA GCG TTT TGC AGT CT-3’ 
R-primer KVM160 5’-CTG ATC CAC TAG CAG GAG GTCC-3’ 
KVM-P: VIC-TGT TGT GCT GCC AAT GTG GCC TG-TAMRA 

 
LL601  
LL601  

F-primer MDB498 5’-TAT CCT TCG CAA GAC CCT TCC-3’  
R-primer DPA143 5’-ATG TCG GCC GGG CGT CGT TCTG-3’  
LL601-P FAM-TCT ATA TAA GGA AGT TCA TTT CATT-MGB 

 
 

2.1. PCR  
 

PCR 25 Universal 
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PCR Master Mix*1  12.5 10 1 *2

10 0.5 5 40 *35.0 

MicroAmp Optical Cover Compression Pad*4 

  

*1 Universal PCR Master Mix  

PCR 3 

  
*2   

0.5   
*3 DNA DNA  
*4 MicroAmp Optical Cover Compression Pad (ABI PRISMTM 7900 , Life Technologies )  

ABI PRISMTM 7500  
 
 
2.2.  

UNKN DNA
Reporter VIC

Quencher TAMRA LL601 Reporter FAM
Quencher MGB LL601

Passive Reference ROX   
 

2.3. PCR  
 

50 °C 2 95 10 
95 °C 15 60°C 1 1 45 

Remaining time 0 
  

 
 

3. 1  
 

LL601 Th. 
Line PCR Amplification plot Ct
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3 15 
Threshold line Th. line

0.2 Th. line
Th. line Ct Amplification plot

 
 
2 DNA 1 2 4

 
 
DNA  

2 43 Ct LL601
43 Ct

 
2 43 Ct LL601

43 Ct  
2 43 Ct LL601

2 DNA 2. 
PCR 2 DNA

LL601  
 
2 DNA 2

DNA 4
 

 
LL601 multicomponent

FAM ROX FAM
 
43 Ct DNA

1. DNA
43 Ct  
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Bt10  
 
 

PCR DNA
QIAGEN DNeasy Plant Mini Kit  

1 2 DNA DNA PCR
 

 
 
1. DNA  
1.1. DNA QIAGEN DNeasy Plant Mini Kit  
 

2 g 50 mL
65 °C AP1 *1 10 mL RNase A 20 L

65 °C 15 2 3 
P3 *2 3,250 L 10 

4,000 × g 4 °C 20 *3 500 L QIAshredder spin 
column 10,000 × g 4 15 mL

1.5 AW1 *4

500 L mini spin column 10,000 × g 1 *5

500 L mini spin column
AW2 *6 500 

L 10,000 × g 1 *5 3 
mini spin column 10,000 × g 20 

mini spin column 65 °C
70 L 5 10,000 × g 1 DNA

DNA  
 

*1 AP1  
QIAGEN DNeasy Plant Mini Kit

 
*2 P3  

QIAGEN DNeasy Plant Mini Kit
 

*3  
 

*4 AW1  
QIAGEN DNeasy Plant Mini Kit

 
*5  

mini spin column
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*6 AW2  

QIAGEN DNeasy Plant Mini Kit
 

 
 
1.2. DNA DNA DNA  
 

DNA TE *1

200 320 nm 260 280 nm A260

A280
*2 A 260 1 50 ng/ L DNA DNA

A 260/ A 280 1.7 2.0 DNA
DNA DNA

DNA 20 L -20 °C
DNA

DNA PCR DNA
 

 
*1 DNA TE  

DNA
 

*2 A260 DNA A280  
 
 
2. PCR  
 

PCR DNA PCR
*1 *2 Bt10

PCR PCR 2
 

 
Bt10  
F-primer JSF5 5’-CAC ACA GGA GAT TAT TAT AGG GTT ACT CA-3’ 
R-primer JSR5 5’-ACA CGG AAA TGT TGA ATA CTC ATA CTCT-3’ 
 

 
F-primer Zein n-5’ 5’-CCT ATA GCT TCC CTT CTT CC-3’ 
R-primer Zein n-3’ 5’-TGC TGT AAT AGG GCT GAT GA-3’ 
 

*1 PCR DNA DNA
PCR DNA
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DNA
DNA DNase

PCR
RO Milli-Q 17 DNA DNase

 
*2 JAS

 
 

 
 
2.1. PCR  
 

PCR PCR *1 0.16 
mmol/L dNTP 1.5 mmol/L 0.6 mol/L  5’ 3’ 0.8 
units Taq DNA *2 10 ng/ L DNA 5.0 L DNA

50 ng 25 L  
 

1 PCR  
PCR buffer II Life Technologies

 
2 Taq DNA  
AmpliTaq Gold DNA Life Technologies  

 
 
2.2. PCR  
 

PCR PCR * 94 °C
10 94 °C 25 62 °C 30 72 °C  45 
1 40 PCR 72 °C 7

4 °C PCR PCR
DNA

DNA DNA
Bt10 PCR

 
 

 PCR  
GeneAmp PCR System 9700 Life Technologies  

2.3.  
 

PCR PCR  
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2.3.1.  
 

TAE *1

100 mL 5 L *2 10 mg/mL 50°C
*3

DNA PCR
1.0 4.0%  

 
*1 TAE  

40 mmol/L Tris- 1 mmol/L EDTA TAE
 

*2  
2 DNA

 
*3  

2.3.3.
 

 
 
2.3.2.  
 

TAE PCR 7.5 L

DNA
100V Bromophenol blue 

BPB 1/2 2/3  
 
 
2.3.3.  
 

 
TAE 100 

mL 5 L 10 mg/mL
30 TAE

30  
2.4.  
 

*

312 nm
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DNA PCR
PCR DNA

 
 

* 

 
 
 
2.5.  
 

157 bp PCR Bt10
117 bp PCR

DNA PCR Bt10 *1 PCR
*2 PCR

151 bp PCR Bt10
2 DNA

PCR
PCR

2 DNA PCR
2 PCR

2 DNA
PCR DNA

 
 

 
    1 2 3 4 5 6 7 8 9 

 1  + + + + + + + + - 
  + + + + - - + + / 
  + + + + / / - - / 
 2   + + + - + - + - - 

  + + - - - - + - / 
  + - / / / / - / / 

         / 
9 2  

+ - /  
*1 Bt10  

F-primer Bt10LS-5’ 5’-GCC ACA ACA CCC TCA ACC TCA -3’ 
R-primer Bt10LS-3’ 5’-GAA GTC GTT GCT CTG AAG AAC AT-3’ 

*2 Bt10 PCR 94 10
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94 °C 25 65 °C 30 72 °C 45 1 40
PCR 72 °C 7 4 

PCR  
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CBH351  
 
 

 
PCR  

PCR
 

 
 
1. CBH351  
1.1.  
 

Test Kit Strategic Diagnostics SDI Trait Bt9 Corn Grain 5-Minute Test Kit 
Part# 7000012  

RO  
 
 
1.1.1.  
 

800 * 500 mL
288 mL 10 20

mL
0.5 mL 1.5 mL

Trait Bt9  
 

* 230 g 230 g 800 800  
 
 
1.1.2.  
 

5 *

2
1

 
* 5 
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2. CBH351  
 

2 DNA
PCR  

 
 
2.1. DNA  
2.1.1. 

DNA  
1 g

50 mL DNA
QIAGEN Genomic-tip 20/G DNA  

G2 *1  4 mL
G2 4 mL Proteinase K*2  100 L RNase A 10 L
50 °C 2 2 3 

3,000 × g , 4 °C 15
15 mL QBT *1  1 mL
QIAGEN Genomic-tip 20/G 2 mL QC

*1 2 mL 3 50 °C
QF *2 1 mL 2 DNA

0.7 10,000 × g 4 °C
15 70 % 1 mL 10,000 × g

4 °C 5 
100 L 65 °C 5 

DNA DNA  
 

*1 G2 QBT QC QF
 

*2 QIAGEN  
 
 
2.1.2. DNA  
 

12 517 3 2 DNA
JAS

  
 
 
2.1.3. DNA DNA DNA  
 

DNA DNA DNA  
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DNA TE *1

200 320 nm 260 280 nm A260

A280
*2 A 260 1 50 ng/ L DNA DNA

A 260/ A 280 1.7 2.0 DNA
DNA DNA

DNA 20 L -20°C
DNA

DNA PCR DNA
 

 
*1 DNA TE

DNA
 

*2 A 260 DNA A 280  
 
 
2.2. PCR  
 

PCR DNA PCR
*1 *2 CBH351

PCR PCR 2
 

 
CBH351  

F-primer CaM03-5’ 5’-CCT TCG CAA GAC CCT TCC TCT ATA-3’ 
R-primer CBH02-3’ 5’-GTA GCT GTC GGT GTA GTC CTC GT-3’ 
 

 
F-primer Zein n-5’ 5’-CCT ATA GCT TCC CTT CTT CC-3’ 
R-primer Zein n-3’ 5’-TGC TGT AAT AGG GCT GAT GA-3’ 
 

*1 PCR DNA DNA
PCR DNA

DNA
DNA DNase

PCR
RO Milli-Q DNA DNase

 

*2 JAS
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2.2.1. PCR  
 

PCR PCR *1 0.20 
mmol/L dNTP 3 mmol/L 0.2 mol/L 5’ 3’ 0.625 
units Taq DNA *2 10 ng/ L DNA 2.5 L DNA

25 ng 25 L  
 
*1 PCR  

PCR buffer II Life Technologies
 

*2 Taq DNA  
AmpliTaq Gold DNA Life Technologies  

 
 
2.2.2. PCR  
 

PCR PCR * 95°C
10 95 °C  0.5 60 °C  0.5 72 °C 0.5 

1 40 PCR 72 °C 
4 °C PCR PCR

DNA
DNA DNA

CBH351  

PCR  
 

* PCR  

GeneAmp PCR System 9700 Life Technologies  
 
 

2.2.3.  
 

PCR PCR  
 
 
2.2.3.1.  
 

TAE *1

50 °C 100 mL 5 L *2 10 
mg/mL

*3

DNA
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PCR 1.0 4.0 %  
 

*1 TAE  
40 mmol/L Tris- 1 mmol/L EDTA TAE
 

*2  
2 DNA

 
*3  

2.2.3.3.
 

 
 
2.2.3.2.  
 

TAE PCR 7.5 L

DNA
100V BPB

1/2 3/2  
 
 
2.2.3.3.  
 

 
TAE 100 

mL 5 L 10 mg/mL
30 TAE

30  
 
 
2.2.4.  
 

*

312 nm
DNA PCR

PCR DNA
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2.2.5.  
 

157 bp PCR
CBH351 170 bp PCR

DNA PCR * PCR
PCR

171 bp PCR CBH351
2 DNA

PCR
PCR

2
DNA PCR

2 PCR
2 DNA PCR

DNA
 

 
 

    1 2 3 4 5 6 7 8 9 
 1  + + + + + + + + - 

  + + + + - - + + / 
  + + + + / / - - / 
 2  + + + - + - + - - 

  + + - - - - + - / 
  + - / / / / - / / 

         / 
9 2  

+ - /  
 
* CBH351  

F-primer Cry9C-5’  5’-TAC TAC ATC GAC CGC ATC GA-3’ 
R-primer 35Ster-3’  5’-CCT AAT TCC CTT ATC TGG GA-3’ 

 
 
3. CBH351

 
 

230 g 1.1.
2.1. DNA

2 DNA DNA 2.2. PCR
PCR
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157 bp PCR CBH351 170 bp
PCR  
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DAS59132  
 
 

DNA QIAGEN 
DNeasy Plant Mini Kit 1 2 DNA DNA

PCR

IIb SSIIb SSIIb-3
SSIIb-Taq  

 
 

1. DNA  
 
1.1. DNA QIAGEN DNeasy Plant Mini Kit  

2 g 50 mL
65 °C AP1 *1  10 mL RNase A 20 L

65 °C 15 2 3 
P3 *2  3,250 L 10 

4,000 × g 4 °C 20 *3 500 L QIAshredder spin 
column 10,000 × g 4 15 mL

1.5 AW1 *4

500 L mini spin column 10,000 × g *5

500 L mini spin column
AW2 *6 500 L

10,000 × g 1 *5 3 
mini spin column 10,000 × g 20 

mini spin column 65 °C
70 L 5 10,000 × g 1 DNA

DNA
 

 

*1 AP1  
QIAGEN DNeasy Plant Mini Kit

 
*2 P3  

QIAGEN DNeasy Plant Mini Kit
 

*3  
 

*4 AW1  
QIAGEN DNeasy Plant Mini Kit
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*5  

mini spin column
 

*6 AW2  
QIAGEN DNeasy Plant Mini Kit

 
 
 
1.2. DNA DNA DNA  
 

DNA DNA DNA  
DNA TE *1

200 320 nm 260 280 nm A260

A280
*2 A 260 1 50 ng/ L DNA DNA

A 260/ A 280 1.7 2.0 DNA
DNA DNA

DNA 20 L -20 °C
DNA

DNA PCR DNA
 

 
*1 DNA TE

DNA
 

*2 A260 DNA A280  
 
 
2. PCR ABI PRISMTM 7900 7500 7700  
2.1. PCR  
 

PCR 25 L/well Universal 
PCR Master Mix*1 12.5 L 10 mol/L 1.0 L*2

10 mol/L 0.5 L*3 20 L 10 ng/ L 
DNA 5.0 L 50 ng PCR DNA

*4

ABI PRISM Optical Cover 
Compression Pad*5  
1 DNA 2 PCR 2 
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*1 Universal PCR Master Mix 

PCR 3

 
*2  

DAS59132  
F-primer 32f 5’-CCG CAA TGT GTT ATT AAG TTG TCT AAG-3’ 
R-primer 32r 5’-GGT GAA TGT CGC CGT GTGT-3’ 
 
SSIIb  
F-primer SSIIb 3-5’ 5’-CCA ATC CTT TGA CAT CTG CTCC-3’ 
R-primer SSIIb 3-3’ 5’-GAT CAG CTT TGG GTC CGGA-3’ 

25 mol/L 0.5 L  
*3  

DAS59132  
5’-FAM-CAA TTT GTT TAC ACC AGA GGC CGA CACG-TAMRA-3’ 
SSIIb (SSIIb-Taq)  
5’-FAM-AGC AAA AAA AGA GCG CTG CAA-TAMRA-3’ 
 

*4 96  
MicroAmp Optical 96-Well Reaction Plate ABI PRISM Optical Adhesive Cover Life Technologies

 
*5 MicroAmp Optical Cover Compression Pad (ABI PRISMTM7900 , Life Technologies )

20  

 
 
2. 2.  
 

UNKN DNA
DAS59132

Reporter FAM Quencher TAMRA
DAS59132 Passive Reference ROX  

 
 
2. 3. PCR  
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50 °C 2 95 °C 10 
95 °C 15 60 °C 1 1 40

9600 emulation
Remaining time 0

 
 
 
3. 1  
 

DAS59132
Amplification plot Ct multicomponent

FAM  
Amplification plot DAS59132

DAS59132 3 15

Threshold line Th. line 0.2 Th. line
Th. line Th. 

line Ct  
 
2 DNA 1 2 4

 
 
DNA  

2 38 Ct
DAS59132 38 Ct

 
2 38 Ct

DAS59132 38 Ct
 

2 38 Ct
DAS59132

2 DNA 2. 
PCR 2 DNA

DAS59132  
 
2 DNA 2

DNA 4
 

DAS59132 multicomponent
FAM ROX
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FAM  
38 Ct DNA

1. DNA
38 Ct  
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RT73 B. rapa  
 
 
DNA

NIPPON GENE: GM quicker 2 1 2 DNA
DNA PCR  

 
 

RT73 Brassica rapa RT73 B.rapa  
RT73 Brassica napus RT73 B.napus

B.rapa  RT73 
B.rapa 1 B.rapa B.napus 

1.
B. rapa  

2.  
 
 

1.  
1.1. DNA  
 

DNA NIPPON GENE: GM 
quicker 2 1 2 DNA DNA 

PCR 200 mg 2 mL 
GE1 *1  

30 *2 65 °C 15 GE2-K 
*3 *4  L 13,000 × g 4 °C

5 *5 *6   1.5 mL GB3  
   10 12 *7

spin column 13,000 × g 4 °C 30 
GW   13,000 × g 4 °C 1 

spin column 1.5 mL  50 
 3 13,000 × g 1 

DNA *8  
 

*1 GE1  
NIPPON GENE: GM quicker 2

 
*2 DNA  
 2 mL 30 
30 60  
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*3 GE2  
NIPPON GENE: GM quicker 2

 
*4 GE2-K

GE2-K  
*5 2 mL g 

 
*6  
*7 GB3

 
*8 DNA DNA  
 
 
1.2. PCR ABI PRISMTM 7900 ABI PRISMTM7500  
 

PCR
 

 
B. rapa  

B. rapa ,  
B. rapa B. rapa acetyl CoA carboxylase ACCg8  
B. napus cruciferin BnC1  
 
ACCg8 ,  

B.rapa-ACCg8 F: 5’-GGT TAT ATA CGG CTT TGT GGT TGC-3’ 
B.rapa-ACCg8 R: 5’-AAC ATC AGG CTG TCC AAG AAA GAT-3’ 
B.rapa-ACCg8: 5’-VIC-CTA TGT CTG AGG AAT TAT AA-MGB-3’ 

 
BnC1 ,  

B.napus BnC1-969F: 5’- GAA GCT CTC CTT CGT GGC TAAA-3’ 
B.napus BnC1-1043R: 5’- TCA CGA ATT TGA ATC TCG ATA CTCA-3’ 
B.napus BnC1-994T: 5’-FAM-ACG TGA ATC TGA TTT TGA-MGB-3’ 

 
RT73  

RT73 ,  
RT73 RT73 

acyl-ACP thioesterase FatA  
 
RT73 ,  

RT73 Primer1: 5’-CCA TAT TGA CCA TCA TAC TCA TTG CT-3’ 
RT73 Primer2: 5’-GCT TAT ACG AAG GCA AGA AAA GGA-3’ 
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RT73 Probe: 5’-FAM-TTC CCG GAC ATG AAG ATC ATC CTC CTT-TAMRA-3’ 
 

FatA ,  
FatA Primer1: 5’-GGT CTC TCA GCA AGT GGG TGAT-3’ 
FatA Primer2: 5’-TCG TCC CGA ACT TCA TCT GTAA-3’ 
FatA Probe: 5’-VIC-ATG AAC CAA GAC ACA AGG CGG CTT CA-TAMRA-3’ 

 
 
1.2.1. PCR  
 

PCR Universal PCR 
MasterMix*1  

10  DNA 
DNA *2 *3

*4 

MicroAmp Optical Cover Compression Pad*5 
1 DNA B. rapa RT73 2 

B. rapa ACCg8 BnC1
PCR RT73 RT73 FatA  

PCR 1 DNA B. rapa 
2 RT73 2 *6  

 
*1 Universal PCR Master Mix 

PCR  

 
*2 DNA   
*3  3 Control Non-Template Control NTC  1 
B. rapa Positive Control  1 B. napus Positive Control  2 

DNA NTC B. rapa Positive Control B. rapa 
B. napus Positive Control  B. napus DNA

 
*4 96  

MicroAmp Optical 96-Well Reaction Plate ABI PRISM Optical Adhesive Cover Life Technologies
 

*5 MicroAmp Optical Cover Compression Pad (ABI PRISM 7900 Life Technologies  
ABI PRISM 7500  

*6 B. rapa RT73  1  
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1.2.2.  
 

NTC Non-Template Control
UNKN DNA ACCg8 
Reporter VIC Quencher Non Fluorescent BnC1 Reporter FAM

Quencher Non Fluorescent RT73 Reporter FAM Quencher TAMRA
FatA Reporter VIC Quencher TAMRA

B. rapa RT73 Passive Reference ROX  
 
 
1.2.3. PCR  
 

50 °C 2 95 °C 10
95 °C 15 60 °C 1 30 1 40

Remaining time 0
 

 
 
1.2.4. End-point ABI PRISMTM 7900  
 

B. rapa PCR End-point
PCR [Marker Manager]

Detector PCR ACCg8 BnC1
[System Table Pane]

ACCg8 BnC1 Rn  
 
 
1.2.5. End-point ABI PRISMTM7500  
 

B. rapa PCR End-point
PCR [Select Markers]

Detector PCR ACCg8 BnC1
[Report]

ACCg8 BnC1 Rn  
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1.3. 1  
 
2 DNA 1 2 4

1 DNA B. rapa 2 RT73
2  

 
B. rapa End-point RT73

B. rapa RT73
2.  

B. rapa End-point DNA ACCg8 VIC 2 
B.napus Positive Control ACCg8 VIC 2 
2.04 ABI PRISMTM 7900 , 1.40 ABI PRISMTM 7500

B. rapa  
RT73 Amplification plot Ct
multicomponent FAM

Amplification plot
RT73 3 15

Threshold 
line Th. line 0.2 Th. line

Th. line Th.Line Ct
 

 
DNA  

FatA VIC 38 Ct
RT73 FAM

38 Ct RT73  
FatA VIC 38 Ct

RT73 FAM 38 Ct
RT73  

FatA VIC 38 Ct RT73
FAM 38 Ct

2 DNA 1.2. 
PCR 2 DNA

 
 
2 DNA 2

B.rapa RT73
2.  

 
RT73 multicomponent

FAM VIC ROX
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FAM VIC FatA
VIC 38 Ct

PCR PCR 38 Ct
DNA  

 
 
2.  
 

1. B. rapa RT73
92 DNA DNA 

1. 1.2. PCR B. rapa 
RT73  

 
 

2.1. DNA 1  
 

DNA NIPPON GENE: GM 
quicker 96

10  SDS 
SDS 3

3 RCD-96
1 65 °C

MC-96415R
CPD-96 MULTI-BEADS SHOCKER YASUI KIKAI 1,500 rpm 

20 *1 GE1 *2  Proteinase K 
MULTI-BEADS SHOCKER 1,500rpm 15 

65 °C 15 *3 GE2-K *4 *5  L
MULTI-BEADS SHOCKER 1,500 rpm 15 METALFUGE

YASUI KIKAI: MBG 100 2,900 rpm 5 *6   

 *7 
METALFUGE 2,900 rpm 5 
GB3     

*8 spin column
METALFUGE 2,900 rpm 5 

GW METALFUGE 2,900 
rpm 5 spin column

METALFUGE 2,900 rpm 20 spin column
 3 

METALFUGE 2,900 rpm 5 DNA
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*1 METALFUGE YASUI KIKAI 2900 rpm 1 
 

*2 GE1  
NIPPON GENE: GM quicker 96

 
*3 65 °C

 
*4 GE2  

NIPPON GENE: GM quicker 96
 

*5 METALFUGE YASUI KIKAI
2900 rpm  1 

GE2-K
 

*6  
*7 Whatman

 
*8 GB3

 
 
 
2.2. 1  

 
DNA B. rapa End-point

RT73  
B. rapa RT73 RT73 B. rapa  

 
B.rapa End-point DNA ACCg8 VIC

B.napus Positive Control ACCg8 VIC 2 2.63
ABI PRISMTM 7900 1.69 ABI PRISMTM 7500 BnC1 FAM

B.napus Positive Control 2 0.28 ABI 
PRISMTM 7900 0.35 ABI PRISMTM 7500 DNA B. rapa

DNA RT73 RT73
Amplification plot Ct multicomponent

FAM
Amplification plot RT73

3 15
Threshold line Th. Line 0.2

Th. line
Th. line Th. Line Ct

FatA VIC 38 Ct RT73
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FAM 38 Ct RT73
FatA VIC 38 Ct RT73

FAM 38 Ct RT73
FatA 1.3 Ct RT73 FAM

DNA RT73
RT73 multicomponent

FAM VIC ROX
FAM VIC FatA

VIC 38 Ct DNA
DNA PCR

DNA 92 DNA
90 DNA FatA VIC 38 Ct

PCR FatA
38 Ct DNA 89
92 2.1. DNA 1  

B. rapa B. rapa RT73 RT73
DNA 1 RT73 B. rapa  
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PRSV-YK PRSV-SC PRSV-HN  
 
 

DNA
QIAGEN Genomic-tip 100/G

QIAGEN DNeasy Plant mini DNA
* 1 2 DNA

DNA DNA PCR
 

* DNA  

 
1. DNA  
 

7 
DNA  

 
 

 
  
  
  
  
  
  

 
 
1.1.  
1.1.1.  
 

2 3 
Millser

10 g 50 mL G2 * 30 mL
 

 
 
1.1.2.  
 

Millser
2 g 50 mL G2 * 30 mL
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1.1.3.  
 

2
3 Millser

10 g 50 mL G2 * 30 mL
 

 
 
1.1.4.  
 

Millser 2 g 50 mL
G2 * 30 mL  

 
 

1.1.5.  
 

Millser 10 g 50 mL
G2 * 30 mL  

 
 

1.1.6.  
 

100 mL
500 mL -80°C 2

24 30 g G2 * 20 mL
50 mL

G2 * 10 mL
 

 
 

1.1.7.  
100 g 24 10 g

G2 * 30 mL 50 mL
 

 
* G2 Cat. No. 19060

 
 

1.2. DNA  
1.2.1. DNA  
1.2.1.1. QIAGEN Genomic-tip 100/G  
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DNA 100 mg/mL RNase A*1 20 cellulase*2 

-Amylase*3 20 
50 °C 1 2 3
Proteinase K*4  200 50 °C 1 2 3 

3,000× g 4 °C
20 25 35 mL QBT *5  4 mL

QIAGEN Genomic-tip 100/G 100/G QC *5

7.5 mL 3 50 °C QF *5  1 mL
50 °C QF

*5  2 mL DNA
1.5 mL 2.0 mL 10,000 × g 4 °C

15 *6 70% 1 mL
10,000 × g 4 °C 5 *6

50 °C 70 DNA
 

 
*1 Cat. no. 1018048  
*2 Cat. no. C2730-50ML  
*3 Cat. no. 312-06671  
*4 Cat. no. V3021 100 mg 5 mL

 
*5 QBT QC QF Cat. No. 19060

 
*6  
 
 
1.2.1.2. QIAGEN DNeasy Plant Mini  

10 mm
DNA

 
 

80 mg 2 mL 65 °C AP1
600 L RNase A*1 4 L 65 °C 15

P3 195 L 5
10,000×g 5 QIAshredder spin column

10,000×g 2 2mL 1.5 AW1
10 500 L mini 

spin column 10,000×g 5 *2

500 L mini spin column
column AW2 500 L
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10,000×g 5 AW2
mini spin column 10,000×g 15

mini spin column 50 °C 50 L 5
10,000×g 1 DNA

DNA  
 
*1 Cat. no. 1018048  
*2 column 10

 
 
 
1.2.2. DNA DNA DNA   
 

DNA *1 200 320 nm
260 280 nm *2 A260 A280

A260  1 50 DNA A260/ A280

1.7 2.0 DNA *3 DNA
DNA 10 DNA

DNA 20 °C
DNA DNA

DNA  
 

*1 
 

*2 A260 DNA A280  
*3 A260/ A280 1.7 2.0  
 
 
2. PCR  
 

2 PRSV-YK PRSV-SC
35S Papaya 

Ringspot Virus coat protein PRSV-cp
1 PRSV-HN

35S CaM CaM

Chymopapain
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PRSV-YK  
YK-2F: 5’-ACA CGG GGG ACT CTA GAG -3’ 
YK-2R: 5’-ACC GGT ATC CAC AGC TTC -3’ 
YK-2P: 5’-FAM- TCC CTT CCA TGG CGTC-TAMRA-3’ 
 

PRSV-SC  
SC-F: 5’-CAT TTC ATT TGG AGA GAA CACG-3’ 
SC-R: 5’-ACC AGC ATC CAC AGC TTC-3’ 
SC-P: 5’-FAM-ACT CTA GAG GAT CCA TGT CCAA-TAMRA -3’ 
 

PRSV-HN  
HN-F: 5’-GAC GAG TAC AAG GAG ACG CC-3’ 
HN-R: 5’-GTT GTC ACT GAA GCG GGA AG-3’ 
HN-P: 5’-FAM-TGG CTG CTA TTG GGC GAA TCA ACT AC-BHQ1-3’ 
 
CaM  
35S-F 5’-GCC TCT GCC GAC AGT GGT -3’ 
35S-R 5’-AAG ACG TGG TTG GAA CGT CTTC-3’ 
35S-P 5’-FAM- CAA AGA TGG ACC CCC ACC CACG-TAMRA-3’ 
 

 
Q-Chy-1F2: 5’-CCA TGC GAT CCT CCCA-3’ 
Q-Chy-2R: 5’-CAT CGT AGC CAT TGT AAC ACT AGC TAA-3’ 
Q-Chy-P(new): 5’-FAM-TTC CCT TCA TCC ATT CCC ACT CTT GAGA-TAMRA-3’ 
 
2.1. PCR  
 

PCR TaqMan Gene 
Expression Master Mix*1 EagleTaq Master Mix with ROX*1 

DNA PCR
DNA *2

*3

MicroAmp Optical 
Cover Compression Pad*4 DNA

PRSV-YK PRSV-SC PRSV-HN
CaM 2  
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*1 TaqMan Gene Expression Master Mix EagleTaq Master Mix with ROX 

PCR

 
*2 Non-Template Control NTC  

DNA NTC DNA 5  
*3 96  

ABI PRISM 7900HT ABI 7500 MicroAmp Optical 96-Well Reaction Plate Life 
Technologies ABI PRISM Optical Adhesive Cover Life Technologies
LightCycler 96 480 LightCycler®480 Multiwell Plate 96 LightCycler 
8-Tube Strips(white) LightCycler 480 LightCycler 8-Tube Strip Adapter Plate

 
 

*4 MicroAmp Optical Cover Compression Pad Life Technologies ABI PRISM 7900HT
ABI 7500 LightCycler  

 
 

2.2. PCR ABI PRISM 7900HT ABI 7500 LightCycler 96
LightCycler 480  

 
2.2.1. ABI PRISM 7900HT  

PC PC ABI 
PRISM 7900HT 30

 
 [ABI PRISM 7900 SDS Software] 

 {New Document} 
{Assay}  [Absolute Quantification (Standard Curve)] {Container}  

[96 Wells Clear Plate] {Template}  [Blank Template] [OK] 
 

 {Detector Manager} 
[New] {Add Detector} 

Detector YK-2P SC-P HN-P 35S-P Q-Chy-P(new) Reporter  [FAM]
Quencher YK-2P SC-P 35S-P Q-Chy-P(new) [TAMRA] HN-P [Non Fluorescent]

[OK] {Detector Manager} 
Detector PCR

[Copy To Plate Document] [Set Up] Detector
 [Done]  

PCR
 [Set Up] Detector  [ PCR ]

 [ YK-2P SC-P HN-P 35S-P ]  {Use} 
 {Task} Non-Template Control NTC

Unknown {Sample Name} 
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{Passive Reference}  [ROX]  
[Instrument]  [Thermal Profile] 

[50 , 2   95 , 10  , 15   60 , 1 ) ×45 ] 
{Sample Volume} [25 L] {9600 emulation } 

 
.sds  

[Instrument]  [Connect] PC ABI PRISM 7900HT
connect [Instrument]  [Open / Close] 

2.1. 96
 [Open / Close] 96

 
[Instrument]  [Start] 

2  
 

2.2.2. ABI 7500  
PC PC ABI 7500
30  

 [7500 System Software] 
 {New Document} 

{Assay}  [Absolute Quantification (Standard Curve)] {Container}  [96 Wells 
Clear] {Template}  [Blank Template] {Run Mode}  [9600 emulation]
[NEXT]  
Detector YK-2P SC-P HN-P 35S-P Q-Chy-P(new) PCR

Reporter [FAM] Quencher YK-2P SC-P 35S-P
Q-Chy-P(new)  [TAMRA] HN-P  [Non Fluorescent] [ADD] 

{Passive Reference}  [ROX] [NEXT] 
 

3 PRSV-YK PRSV-SC PRSV-HN
CaM

Detector  [PCR ]  [YK-2P SC-P HN-P 35S-P ] 
 {Use}  {Task} 

Non-Template Control NTC Unknown [FINISH] 
 

[Setup]  
[Instrument]  [Thermal Cycle Protocol] 

[50 , 2   95 , 10  , 15   60 , 1 ) ×45
] 

{Sample Volume} [25 L]  
.sds  

2.1. 96
 

[Instrument]  [Start] 
2  

 
2.2.3. LightCycler® 96  
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LightCycler 96 5
 

LightCycler 96 [New] {Create New Experiment}
[New experiment based on Roche template]  [RunTemplate_Hydrolysis 

Probe_Amp] {Experiment Name} [Create]  
[Run Editor] [Measurement] {Reaction Volume( l)} [25]  
[Run Editor] [Profile] [95 , 10  , 

15  60 , 1 ) x 45 ] 60 Step Acquisition Mode
[Single]  
[Eject] 2.1. 96

 
 [Start]  

LC96 Application Software  
[Sample Editor] 96 3

PRSV-YK PRSV-SC PRSV-HN CaM
Gene {FAM}

 
 Sample {Type} Negative 

Control Unknown  
96 Sample {Name}

 
 

2.2.4. LightCycler® 480  
LightCycler® 480 5

PC  
 [LightCycler480 SW] 

[User Name] [Password]  
[New Experiment from Template] {Create Experiment from Template}

 [Mono color HydrolysisProbe-UPL] OK  
[Run Protocol] {Reaction Volume} [25] 

[95 , 10  , 15  60 , 1 ) x 45
,30 ] 60 Step Acquisition Mode [Single]

 
Save  

2.1. 
96

 
[Start Run]  

[Subset Editor] + New Subset
Apply  

[Sample Editor] Step1: [Select Workflow] Abs Quant Step2: [Select 
Samples] [Subset] Subset
Step3: [Edit Abs Quant Properties] [Sample Name]
{Sample Type} Negative Control Unknown
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3. 1.  
 

3 PRSV-YK PRSV-SC PRSV-HN CaM
Amplification plot

Ct (Cq) multicomponent
FAM  

PRSV-YK PRSV-SC PRSV-HN CaM
Amplification plot

PRSV-YK PRSV-SC PRSV-HN  
 

ABI PRISM 7900HT ABI 7500  
  

 [Result]  {Amplification Plot}  
{Amplification Plot}  {Plot}  

3 15 {Threshold}  [0.2]  
{Amplification Plot}  {Detector}  [All] Ct

 
 

LightCycler 96  
[Analysis] [Add Analysis] {Create New Analysis}

[Abs Quant] [OK]  
[Amplification Curves] [Result Table] Cq  

 
LightCycler 480  

[Analysis] {Create new analysis} [Abs Quant/2nd Derivative 
Max]  [Subset] Subset  [OK]

 
[Calculate]  

[Result Table] Cq  
 
 
PRSV-YK PRSV-SC PRSV-HN 2 DNA 1

2 8 PRSV-YK
PRSV-YK 2 4 CaM 2 4 8 PRSV-SC

PRSV-SC 2 4 CaM 2 4 8 PRSV-HN
PRSV-HN 2 4 CaM 2 4 8  

*CaM PRSV-YK PRSV-SC PRSV-HN  
 
PRSV-YK  

DNA  
2 43 Ct (Cq) 
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PRSV-YK CaM
43 Ct (Cq) STEP 2

PRSV-YK  
2 43 Ct (Cq) 

PRSV-YK CaM
43 Ct (Cq) STEP 2

PRSV-YK  
2 43 Ct (Cq) 

PRSV-YK CaM
STEP 2 STEP 2

2 DNA
2. PCR 2

DNA
PRSV-YK  

 
2 DNA 2

DNA PRSV-YK CaM
 

 

 
 

PRSV-SC  
DNA  

2 43 Ct (Cq) 
PRSV-SC CaM

43 Ct (Cq) STEP 2
PRSV-SC  

2 43 Ct (Cq) 
PRSV-SC CaM

43 Ct (Cq) STEP 2
PRSV-SC  

2 43 Ct (Cq) 
PRSV-SC CaM

STEP 2 STEP 2
2 DNA

2. PCR 2
DNA
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PRSV-SC  
 
2 DNA 2

DNA PRSV-SC CaM
 

 

 
 

PRSV-HN  
DNA  

2 43 Ct (Cq) 
PRSV-HN CaM

43 Ct (Cq) STEP 2
PRSV-HN  

2 43 Ct (Cq) 
PRSV-HN CaM

43 Ct (Cq) STEP 2
PRSV-HN  

2 43 Ct (Cq) 
PRSV-HN CaM

STEP 2 STEP 2
2 DNA

2. PCR 2
DNA

PRSV-HN  
 
2 DNA 2

DNA PRSV-HN CaM
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 43 Ct (Cq) DNA

2 DNA
2. PCR

43 Ct (Cq) 
 

 
* DNA 1.1.  
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STEP2
GM CaM *

PCR
GM

CaM

* :

1.

or

DNA (2 )

or

STEP1

*

DNA (2 )
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F10 J3  
 

1 2 DNA DNA
DNA 2 F10 J3

PCR  
 
 
1. DNA  
 

DNA
* QIAGEN Genomic-tip 100/G DNA  

 
* DNA Genomic-tip 100/G DNA

 
 
 
1.1.  
 

30 g
*1 *2 DNA  

 
*1 DNA 

ZAP Ambion Cat. No.AM9890 DNA
 

*2 50 mL -20
 

 
 

1.2. DNA  
1.2.1. DNA [QIAGEN Genomic-tip 100/G]  
 

DNA DNA
QIAGEN Genomic-tip 100/G

50 mL 8 g*1 G2 *2 20 mL -amylase*3 
20 µL RNaseA*4 20 µL cellulase*5 

50 1 2
3 Proteinase K*6 200 µL 50 1

2 3 8,000 x g
4 20 QBT *2 4 mL

QIAGEN Genomic-tip 100/G *7

8,000 x g 4 10 QC
*2 7.5 mL 3 QF *2 3 mL

DNA 3 mL
1.5 mL 4 6

13,000 x g 4 20
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-20 70% v/v 1 mL 13,000 
x g 4 10 55 µL

DNA  
 

*1 : : 
DNA DNA

2 DNA 110 µL 1/10 3 M
11 µL 2.5 -20 275 µL DNA 13,000 

x g 4 20 -20 70% v/v 1 mL
13,000 x g 4 10 55 µL

DNA DNA
DNA  

*2 G2 QBT QC QF Cat. No. 19060
 

*3 -amylase  
*4 RNase A 100 mg/mL Cat. no. 19101  
*5 cellulase Cat. no. C2730-50ML  
*6 Proteinase K 20 mg/mL Cat. no. 19133  
*7 

 
 
 
1.2.2. DNA DNA DNA   
 

DNA *1 200 320 nm
260 280 nm *2 A260 A280

A260  1 DNA A260/ A280

1.7 2.0 DNA *3 DNA
DNA DNA DNA

55 -20 °C DNA
2

DNA DNA
 

 
*1 

 
*2 A260 DNA A280  
*3 A260/ A280 1.7 2.0  
 
 
2. PCR  
 

2 F10 J3 F10 J3

Adenine Phosphoribosyl Transferase APRT
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F10  
F10 F: 5’-GAAGCTATAACAATAACTGGTCC-3’ 
F10 R: 5’-CACACACTTCGTTTACAC-3’ 
F10 P: 5’-FAM-TATATATCCTGCTGGACCAGTTG-TAMRA-3’ 
 
J3  
J3 F: 5’-ATCAAAACCGGTACTCAAATTT-3’ 
J3 R: 5’-GAGTTGTCAAATGTGAATTTATTTC-3’ 
J3 P: 5’-FAM-CAACAGGACAACCACAAGCTAGGAAACTCAC-TAMRA-3’ 

 
 

APRT F: 5’-TGAAAACGATCCCGATCG-3’ 
APRT R: 5’-CAATCCCAGCGATACGTTC-3’ 
APRT P: 5’-FAM-TGGCGCCTCATGATCCG-TAMRA-3’ 

 
 
2.1. PCR  
 

PCR FastStart Universal 
Probe Master (ROX)*1 

10 DNA
PCR DNA
*2 *3

MicroAmp Optical Cover Compression Pad*4

 
DNA F10 J3

2  
 

*1 FastStart Universal Probe Master (ROX) 

PCR

 
*2 Non-Template Control NTC  

DNA NTC DNA  
*3 96  

ABI PRISM 7900HT ABI 7500 MicroAmp Optical 96-Well Reaction Plate Life 
Technologies ABI PRISM Optical Adhesive Cover Life Technologies LightCycler 
96 480 LightCycler®480 Multiwell Plate 96 LightCycler 8-Tube Strips(white)

LightCycler 480 LightCycler 8-Tube Strip Adapter Plate
 

 
*4 MicroAmp Optical Cover Compression Pad Life Technologies ABI PRISM 7900HT

ABI 7500 LightCycler  
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2.2. PCR  
 

ABI PRISM 7900HT ABI 7500 LightCycler 96 LightCycler 480
4  

 
 
2.2.1. ABI PRISM 7900HT  
 

PC PC ABI 
PRISM 7900HT 30

 
 [ABI PRISM 7900 SDS Software] 

 ew] {New Document} 
{Assay}  [Absolute Quantification (Standard Curve)] {Container}  

[96 Wells Clear Plate] {Template}  [Blank Template] [OK] 
 

 {Detector Manager} 
[New] {Add Detector} 

Detector F10 J3 APRT Reporter  [FAM] Quencher  
[TAMRA] [OK] {Detector Manager} 

Detector
[Copy To Plate Document] [Set Up] Detector

 [Done]  
 [Set Up] Detector  [

]  [ F10 J3 ]  {Use} 
 {Task} Non-Template Control NTC

Unknown {Sample Name} 
{Passive Reference}  [ROX]  

[Instrument]  [Thermal Profile] 
[50 , 2  , 10  , 15  55 , 1 ) ×45 ] 

{Sample Volume} [25 L] {9600 emulation } 
 

.sds  
[Instrument]  [Connect] PC ABI PRISM 7900HT

connect [Instrument]  [Open / Close] 
2.1. 96
 [Open / Close] 96

 
[Instrument]  [Start] 

2  
 
 

2.2.2. ABI 7500  
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PC PC ABI 7500
30  

 [7500 System Software] 
 {New Document} 

{Assay}  [Absolute Quantification (Standard Curve)] {Container}  [96 Wells 
Clear] {Template}  [Blank Template] {Run Mode}  [9600 emulation]
[NEXT]  
Detector F10 J3 APRT Reporter [FAM] Quencher [TAMRA]

[ADD] {Passive Reference}  [ROX] 
[NEXT]  

Detector  [ ]  
[F10 J3 APRT ]  {Use}  
{Task} Non-Template Control NTC Unknown

[FINISH]  
[Setup]  
[Instrument]  [Thermal Cycle Protocol] 

[50 , 2  , 10  , 15  55 , 1 ) ×45
]  

{Sample Volume} [25 L]  
.sds  

2.1. 96
 

[Instrument]  [Start] 
2  

 
 

2.2.3. LightCycler® 96  
 

LightCycler 96 5
 

LightCycler 96 [New] {Create New Experiment}
[New experiment based on Roche template]  [RunTemplate_Hydrolysis 

Probe_Amp] {Experiment Name} [Create]  
[Run Editor] [Measurement] {Reaction Volume( l)} [25]  
[Run Editor] [Profile] [95 , 10 , 15

55 , 1 ) x 45 ] 55 Step Acquisition Mode [Single]
 

[Eject] 2.1. 96
 

 [Start]  
LC96 Application Software  

[Sample Editor] 96 2
F10 J3

Gene {FAM}
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 Sample {Type} Negative 
Control Unknown  
96 Sample {Name}

 
 
 

2.2.4. LightCycler® 480  
 

LightCycler® 480 5
PC  

 [LightCycler480 SW] 
[User Name] [Password]  
[New Experiment from Template] {Create Experiment from Template}

 [Mono color HydrolysisProbe-UPL] OK  
[Run Protocol] {Reaction Volume} [25] 

[95 , 10  , 15   55 , 1 ) x 45  
40 ,30 ] 55 Step Acquisition Mode [Single]

 
Save  

2.1. 
96

 
[Start Run]  

[Subset Editor] + New Subset
Apply  

[Sample Editor] Step1: [Select Workflow] Abs Quant Step2: [Select 
Samples] [Subset] Subset
Step3: [Edit Abs Quant Properties] [Sample Name]
{Sample Type} Negative Control Unknown

 
 
 
3. 1  
 

F10 J3
Amplification plot Ct Cq

multicomponent FAM
 

 
 

ABI PRISM 7900HT ABI 7500  
  

 [Result]  {Amplification Plot}  
{Amplification Plot}  {Plot}  

3 15 {Threshold}  [0.2]  
{Amplification Plot}  {Detector}  [All] Ct
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LightCycler 96  
[Analysis] [Add Analysis] {Create New Analysis}

[Abs Quant] [OK]  
[Amplification Curves] [Result Table] Cq  

 
LightCycler 480  

[Analysis] {Create new analysis} [Abs Quant/2nd Derivative 
Max]  [Subset] Subset  [OK]

 
[Calculate]  

[Result Table] Cq  
 
2 DNA 1 2

4 F10 F10 2 4
J3 J3 2 4  

 
F10 J3 1  

DNA  
2 43 Ct Cq

F10 J3
43 Ct Cq

 
2 43 Ct Cq

F10 J3 43 Ct Cq
 

2 43 Ct Cq
2

2 DNA 2. 
PCR 2 DNA

 
 
2 DNA 2

DNA 4
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multicomponent FAM ROX
FAM  

43 Ct Cq DNA
2 DNA

2. PCR
43 Ct Cq
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or

DNA (2 )

or

STEP2

DNA 2

F10 J3 *

STEP1

or

*

* :
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1. DNA  

 
DNA DNeasy 

Plant Mini (Maxi) kit Genomic tip-20 (50 100) GM quicker 3

DNA
DNA 6 3

PCR
Ct

Ct 1  
 
 
2. PCR  
 

ABI PRISM 7900 LightCycler96/480

ABI PRISM 7900
10 10

3
96 Ct

1  
 
 
3.  
 

PCR

3
Ct

3 Ct
Ct 1  


