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TEL 03-5253-1111 2036  
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1~ 6



1
RD-A CB5

1
+

1 CB

1 CB5



2

2

4
RD-A CB3 Hep-2 AD1

4
+

1 CB

1 CB3

2 AD

1 AD1
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WHO/CDS/CSR/NCS/2002.5-WHO Manual on Animal Influenza Diagnosis and Surveillance. 

https://iris.who.int/bitstream/handle/10665/68026/WHO_CDS_CSR_NCS_2002.5.pdf?sequence=1&amp%3B

isAllowed=y) 

 

 

1 2 mL

4 ×10MEM

×5

 

 

 

 

 

 

 

 

15 20

 

 

 

 

  
x10MEM  x1 

Penisillin/Streptmycin(10000unit/ml  
1000units/ml Pn 

1000μ /ml St 

B(250μg/ml) 25μg/ml 
Albumin Solution 35% in DPBS(BSA)  0.50% 
NaHCO3(7.5%(W/V)) 8800mg/l 
HEPES Buffer Solution 1M  0.01M 
Distilled Water, Deionized, Sterile  



 

72

4℃ 72

70℃

 

 

 

x1,500g 10

70  

 

 







13 RT-PCR (TaqMan Probe ) A B  

 

RNA RT-PCR

https://www.niid.go.jp/niid/images/lab-manual/influenza20230829.pdf 

 

 

 

 RT-PCR  

A  

Type A M  

MP-39-67For    5’-CCMAGGTCGAAACGTAYGTTCTCTCTATC 

MP-183-153Rev   5’-TGACAGRATYGGTCTTGTCTTTAGCCAYTCCA 

MP-96-75ProbeAs   5’-(FAM)ATYTCGGCTTTGAGGGGGCCTG(MGB) 

PCR  146bp 

 

B  

Type B NS : 

NIID-TypeB TMPrimer-F1     5’-GGAGCAACCAATGCCAC 

NIID-TypeB TMPrimer-R1  5’-GTKTAGGCGGTCTTGACCAG 

NIID-TypeB Probe2   5’-(FAM)ATAAACTTYGAAGCAGGAAT(MGB) 

PCR  105bp  

 

 RT-PCR (TaqMan Probe )  

Thermo Fisher Scientific  AgPath-IDTM One-Step RT-PCR Reagents  

 

 
 

 

2×Mix 

Forward primer (10μM)  

Reverse primer (10μM) 

Probe (5μM)  

25×Enzyme Mix 

RNase Inhibitor (20U/μl )  

RNase free Water  

RNA template  

Total

12.5μl  

1.5μl  

1.5μl 

0.5μl  

1.0μl  

0.1μl  

2.9μl   

5μl  

25μl 

1×  

0.6μM  

0.6μM  

0.1μM 

 



 

PCR

Thermo Fisher Scientific 

AgPath-IDTM One-Step RT-PCR Reagents PCR Applied Biosystems  Applied Biosystems 

QuantStudio 5 7500 Fast PCR Roche Diagnostics  LightCycler 480

 

 

Applied Biosystems QuantStudio 5 7500 Fast PCR  (Standard

) 

50˚C 10min.      

 ↓      

95˚C 10min.      

 ↓      

95˚C 15sec.      

56˚C 30sec. (Data Collection)   ×45 cycles 

72˚C 15sec. 

 

LightCycler 480  

 Analysis Mode Cycle 
Temperature 

(℃) 
Time 

Ramp Rate 
(℃/sec) 

Acquisition 

Mode 

RT None 1 50 10min. 4.4 None 

Denature None 1 95 10min. 4.4 None 

PCR Quantification 45 

95 15sec. 4.4 None 

56 30sec. 2.2 Single 

72 15sec. 4.4 None 

Cooling None  40 30sec. 2.2 None 
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Reoviridae genus Rotavirus

5
11 2 RNA

6 VP 6 NSP
A J E 9
A Rotavirus A RVA

RVA
RVA

RVA  
RVA

RVA

 
 

 
RVA

 
RVA 15

RVA
RVA

PCR
PCR RVA RVA

VP7
G  

RVA 1.0 104 /test
RVA

11
RVA RVA

RVA

 
 



 

- 2 - 

 
1.  
1.1.  

1 2
15 1 3

2

2 10
 

 
1.2.  

-20
 

 
2.  
2.1.  

BSL2 BSL2
0.1%

 
 
2.2.  

 
PBS(-) 

 
 

 
 

50 mL  
 

 
 
1) 50 mL 10 w/v % PBS(-) 1g



 

- 3 - 

PBS(-) 10 mL
10%
PBS(-)

50 mL
PBS(-)

PBS(-) 0.5 mL 0.5 mL  
2) PBS(-) 50 mL 300 rpm

10-15 min
 

3) 4 5,000 g 10-15 min

-70  
 
3. RNA  
3.1. RNA  

RNA dsRNA RNA
RNA

2 RNA dsRNA
DNase DNase  
 

RNA  
QIAamp Viral RNA Mini Kit Qiagen  
High Pure Viral RNA Kit Roche  
NucleoSpin RNA Virus  
Direct-zol RNA Kit ZYMO RESEARCH TRI Reagent LS  

 
RNA 2  

 
 



 

- 4 - 

3.2. QIAamp Viral RNA Mini Kit Qiagen RNA  
 

96-100%  
1.5 – 2.0 mL  

 
 

 
 

Buffer AW1 AW2  
RNA

RNA poly A oligo dT
 

 
1) Buffer AVL 560 L 10% 140 L  
2) 10  
3) 560 L  

 
4) 3) 630 L 6,000 g 1 min

3) 630 L 6,000 g
1 min  

5) Buffer AW1 500 L
6,000 g 1 min  

6) Buffer AW2 500 L
20,000 g 3 min  

7) 20,000 g 1 min  
8) Buffer AVE 70 L 1

6,000 g 1 min  
9) RNA -70  
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3.3. Direct-zol RNA Kit ZYMO RESEARCH RNA  
 

TRI Reagent LS TRIzol LS  
TRI Reagent Trizol LS

 
96-100%  

1.5 – 2.0 mL  
 

 
 

 
Direct-zol RNA PreWash RNA Wash Buffer

 
DNase  

 
1) TRI Reagent LS 240 L 10% 80 L  
2) 10  
3) 320 L  

 
4) 3) 640 L

12,000 g 1 min  
5) Direct-zol RNA PreWash 400 L

12,000 g 1 min  
6) Direct-zol RNA PreWash 400 L 12,000 g 1 min  
7) RNA Wash Buffer 700 L 12,000 g 1 min  
8) 12,000 g 1 min  
9) DNase/RNase-Free Water 40 L

1 12,000 g 1 min  
10) RNA -70  
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4. PCR 
 

PCR
PCR

2
PCR PCR

PCR
 

 
4.1.  
4.1.1.  

PCR

oligo dT
poly A poly A oligo dT

oligo dT
dsRNA 95

2 RNA
1/5 5 RNA

 
 

 
SuperScript VILO cDNA Synthesis Kit ThermoFisher  
PrimeScript RT reagent Kit (Perfect Real Time)  
ReverTra Ace qPCR RT Master Mix TOYOBO  

 
2  

 
4.1.2. SuperScript VILO cDNA Synthesis Kit ThermoFisher  

 
DNase/RNase-free Water  

1.5 mL  
PCR PCR  

 
 
1) PCR PCR DNase/RNase-free Water 6 L  
2) RNA 4 L  
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3) 95 2 4  
4)  

 /well 
RNA  10 L 

DNase/RNase-free Water 4 L 
5x VILO Reaction Mix 4 L 
10x SuperScript Enzyme Mix 2 L 
Total 20 L 

5) 25 10 42 60 85 5
4  

 
4.1.3. PrimeScript RT reagent Kit  

 
DNase/RNase-free Water  

1.5 mL  
PCR PCR  

 
 
1) PCR PCR DNase/RNase-free Water 6 L  
2) RNA 4 L  
3) 95 2 4  
4) Oligo dT Primer  

 /well 
RNA  10 L 

DNase/RNase-free Water 1 L 
5x PrimeScript Buffer 4 L 
Random 6-mers (100 M) 4 L 
PrimeScript RT Enzyme Mix 1 L 
Total 20 L 

5) 37 15 85 10 4
 

 
cDNA -20  
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4.2. PCR  
4.2.1.  

PCR

PCR
Applied Biosystems ROX

ROX

No Template Control 2
2  

 
 

 
1.0 107 1.0 102 3

 
1.0 102 Ct 40  

1.0 102 3  
R 2 0.99  

 
PCR  

TaqMan Universal PCR Master Mix ThermoFisher  
Premix Ex Taq (Probe qPCR)  
THUNDERBIRD Probe qPCR Mix TOYOBO  
Quantitect Probe PCR Kit Qiagen  
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4.2.2.  
 

PCR TaqMan Universal PCR Master Mix  
PCR ABI7500 Fast Real-Time PCR System  
PCR Micro Amp Optical 96-Well Reaction Plate  

 
1.5 mL  

DNase/RNase-free Water  
 

PCR  
NSP3 PCR DNA

DNA 108 / L -20

 
 

 
Journal of Medical Virology, 2008, 80(8): 1489-1496  

Name 5'- sequence -3' Position 
NSP3-FDeg ACCATCTWCACRTRACCCTC 988-1007 
NSP3-R1 GGTCACATAACGCCCCTATA 1055-1074 
NSP3-Probe ATGAGCACAATAGTTAAAAGCTAACACTGTCAA 1009-1041 

* NSP3-Probe Integrated DNA Technologies IDT
5'-FAM/9-10 ZEN/3'-IBFQ

3’  
 
1)  

 /well 
DNase/RNase-free Water 6.5 L 
TaqMan Universal PCR Master Mix (2X) 10.0 L 
Forward primer (NSP3-FDeg) (10 M) 0.5 L 
Reverse primer (NSP3-R1) (10 M) 0.5 L 
Probe (NSP3-Probe) (10 M) 0.5 L 
Total 18.0 L 

 
2) PCR 18.0 L  
3) 4.2. cDNA 2.0 L/  
4) No Template Control DNase/RNase-free Water 2.0 L/
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5) DNase/RNase-free Water 1.0 107 - 1.0 102 /2.0 L
2.0 L/ 1.0 107

1.0 107  
6)  
7) PCR  
 

50 , 2 min  
95 , 10 min  
95 , 15 sec 

45  
56 , 60 sec 

 
8) 

1.0 102  
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4.2.3.  
Genogroup I GI Genogroup II GII

 
 

 
PCR TaqMan Universal PCR Master Mix  
PCR ABI7500 Fast Real-Time PCR System  
PCR Micro Amp Optical 96-Well Reaction Plate  

 
1.5 mL  

DNase/RNase-free Water  
 

PCR
 

GI GII PCR
DNA DNA 108 / L
-20

 
 

 
Journal of Clinical Microbiology, 2003, 41(4): 1548-1557  

Primer   
Name 5'- sequence -3' Position 

COG1F CGYTGGATGCGNTTYCATGA 5291-5310 
COG1R CTTAGACGCCATCATCATTYAC 5354-5375 
COG2F CARGARBCNATGTTYAGRTGGATGAG 5003-5028 
ALPF TTTGAGTCCATGTACAAGTGGATGCG 5003-5028 

COG2R TCGACGCCATCTTCATTCACA 5080-5100 
 

*Probe   
Name 5'- sequence -3' Position 

RING1-TP(a) AGATYGCGATCYCCTGTCCA 5321-5340 
RING1-TP(b) AGATCGCGGTCTCCTGTCCA 5321-5340 
RING2AL-TP TGGGAGGGSGATCGCRATCT 5048-5067 

* Probe 5' FAM VIC 3' TAMRA BHQ
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1)  

 GI     /well  GII    /well 
DNase/RNase-free Water   4.4 L 4.6 L 
Taq Man Universal PCR Master Mix 10.0 L 10.0 L 

Forward primer (10 M) COG1F       0.8 L COG2F      0.8 L 

ALPF       0.8 L 
Reverse primer (10 M)   COG1R       0.8 L COG2R      0.8 L 
Probe (4 M) RING1-TP (a)   1.5 L RING2AL-TP   1.0 L 

RING1-TP (b) 0.5 L 
Total  18.0 L 18.0 L 

 
2) PCR 18.0 L  
3) 4.2. cDNA 2 L/  
4) No Template Control DNase/RNase-free Water 2.0 L/

 
5) DNase/RNase-free Water 1.0 107 - 1.0 102 /2.0 L

2.0 L/  
6)  
7) PCR  
 

50 , 2 min  
95 , 10 min  
95 , 15 sec 

45  
56 , 60 sec 

 
8) 

1.0 102  
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4.2.4.  
 

PCR Quantitect Probe PCR Kit Master Mix  
PCR ABI7500 Fast Real-Time PCR System  
PCR Micro Amp Optical 96-Well Reaction Plate  

 
1.5 mL  

DNase/RNase-free Water  
 

PCR  
PCR RNA-dependent RNA polymerase

capsid DNA DNA
108 / L -20

 
 

 
Journal of Medical Virology, 2019, 91(3): 370-377  

Name 5’- sequence -3' Position 
HuSaV-F1 GGCHCTYGCCACCTAYAAYG 5079-5098 
HuSaV-F2 GACCARGCHCTCGCYACCTAYGA 5078-5100 
HuSaV-F3 GCWRYKGCWTGYTAYAACAGC 5121-5141 
HuSaV-R CCYTCCATYTCAAACACTA 5159-5177 
HuSaV-TP-a* CCNCCWATRWACCA 5101-5114 
HuSaV-TP-b* CCNCCWACRWACCA 5101-5114 

* TaqMan MGB 5' FAM 3' Minor Groove Binder (MGB)
HuSaV-TP-a HuSaV-TP-b T/C

(Y) Inosine 1  
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1)  
 /well 

DNase/RNase-free Water 2.5 L 
Quantitect Probe Kit Master Mix (2 ) 12.5 L 
HuSaV-F1 primer (20 μM) 1.5 L 
HuSaV-F2 primer (20 μM) 1.5 L 
HuSaV-F3 primer (20 μM) 1.5 L 
HuSaV-R primer (20 μM) 1.5 L 
HuSaV-TP-a probe (5 μM) 1.0 L 
HuSaV-TP-b probe (5 μM) 1.0 L 
Total 23.0 L 

 
 
2) PCR 23.0 L  
3) 4.2. cDNA 2.0 L/  
4) No Template Control DNase/RNase-free Water 2.0 L/

 
5) DNase/RNase-free Water 1.0 107 - 1.0 102 /2.0 L

2.0 L/  
6)  
7) PCR  
 

95 , 15 min  
95 , 15 sec 

45  
60 , 60 sec 

 
8) 

1.0 102  
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5. VP7  
VP7 semi-nested multiplex-PCR

Front Microbiol. 2019 Mar 29;10:647 1st PCR primer 1st 
PCR RT-PCR 2nd PCR primer set 2nd PCR multiplex-PCR

2nd PCR VP7
 

RT-PCR PCR

1st PCR 2nd PCR 55
1,000 bp  

 
 

DNase/RNase-free Water  
 

One-step RT-PCR PCR  
TAE TBE 6 Loading Buffer 

DNA 100 – 1,000 bp 100 bp  
EtBr SYBR Green SYBR Gold  

PCR  
 

 
One-step RT-PCR  

PrimeScript™ II High Fidelity One Step RT-PCR Kit  
TaKaRa One Step RNA PCR Kit (AMV)  

 
PCR  

PrimeSTAR® GXL DNA Polymerase  
Premix Ex Taq™ Hot Start Version  

 
 

1st PCR RT-PCR PrimeScript™ II High Fidelity One Step RT-PCR 
Kit 2nd PCR multiplex-PCR PrimeSTAR® GXL DNA Polymerase
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5.1. 1st PCR RT-PCR  
PCR  

 Primer 5'- Sequence -3' 
Product 
Size (bp) 

1st PCR   
 VP7 C-040F CTCCTTTTAATGTATGGTATTGAATATACC 

902  VP7 C-941R GTATAAAANACTTGCCACCATTTTTTCCA 
 
1) PCR PCR DNase/RNase-free Water 3.0 L  
2) RNA 2.0 L  
3) 95 2 4  
4)  
 

 /well
DNase/RNase-free Water 1.0 L 
VP7 C-040F primer 1.0 L 
VP7 C-941R primer 1.0 L 
2x One Step High Fidelity Buffer 10.0 L 
PrimeScript  RT Enzyme Mix 0.4 L 
PrimeSTAR GXL for 1 step RT-PCR 1.6 L 
Total 15.0 L 

 
5) RNA 5.0 L 4) 15.0 
6) RT-PCR  

 
 
 
 
 
 
 
 

 
 
 
 
 
 

45 , 15 min  
94 , 2 min  
98 , 10 sec  
55 , 15 sec 40  
68 , 20 sec  
68 , 3 min  

4 ,   
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5.2. 2nd PCR multiplex-PCR  
2nd PCR multiplex-PCR 9 5 M

 
 

PCR  

 Primer 5'- Sequence -3' 
Product 
Size (bp) 

2nd PCR   
 VP7 C-0932R ACTTGCCACCATTTTTTCCA  

 G1-297F GTATTATCCAACTGAAGCAAGTAC 636 
 G2-401F TTAAAGACTACAATGATATTACTACATT 532 
 G3-809F CAAGGGAAAACGTRGCAGTTA 124 
 G3e-757F CTAGATGTTACTACGGCTAC 176 
 G4-478F TTCGCTTCTGGTGAGGAGTTG 455 
 G8-179F TTACRCCATTTGTAAATTCACAG 754 
 G9-606F GATGGGACARTCTTGTACCATA 327 
 G12-669F TACRACAACCGACGTCACA 264 
*G3e G3 equine-like G3  

 
1) 5.1. 1st PCR RT-PCR 1st PCR DNase/RNase-free Water 100

 
2)  

 
 
 
 
 
 
 
 

3) PCR 18.0 L  
4) 100 1st PCR 2.0 L/  
 
 
 
 
 
 

 /well 
DNase/RNase-free Water 10.6 L 
Primer set (5 M each)   1.0 L 
5x PrimeStar GXL Buffer   4.0 L 
dNTP (2.5 mM each) 1.6 L 
PrimeStar GXL polymerase 0.8 L 
Total 18.0 L 
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5) PCR  
 
 
 
 
 
 
 
 
6) 2nd PCR 1.5%

SYBR Gold  
7) VP7  
 

VP7  
(G type) 

2nd PCR  
 (bp) 

G1 636 
G2 532 

G3 124 
 G3 176 

G4 455 
G8 754 
G9 327 
G12 264 

 
 

 

98 , 10 sec  
98 , 10 sec  
55 , 15 sec 25  
68 , 20 sec  
68 , 3 min  

4 ,   
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6.  
4.2.2. 1.0 104

RNA 10 - 20 L
 

 
 
 
 
 
 

PCR  
 

 
novrefctr@nih.go.jp 

 
 

 
 

someya@niid.go.jp 
 

 
 

 
k-okmt@niid.go.jp 

 
 

 
 

fyoshiki@niid.go.jp 
 

 
 

 
yosoku@nih.go.jp 
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20  

_ COVID-19  
 

 
 

 

COVID-19
 

 
 

 
 

10 80

 

 
 

 
 

0.1 0.5L
30℃  

℃  
 

 

 

( )

 
 

 

 

 

  



  
 

 
 

0.5 L  
 

 
10 80 

0.1 0.5 L 
℃ 30℃  

 
 

φ

PCR

RNA
 

 

 RNA  

 

 
 

 
 

2.5 M MgCl2 0.5 N HCl 
 

 
500mL,1,000mL 50mL

15mL 2mL
10, 50mL

0.45μm pH pH 50 100mL
1μm  

 
 

PP47  
A045A047A, 0.45μm 47mm 50-100 ml

 
 

 
3%  
 g 100mL 121℃, 20  
2.5M MgCl2  



6 50.8g Q 100mL
121℃, 20  

0.5N HCl  
 

121℃, 20  
100 ml 500 ml

 
 

 

 50 ml 3000 rpm 30 ℃  

 500 ml  
(1um)

 

 ―  

 2.5 M MgCl2 10 ml 0.05 M  

 0.5 N HCl pH3.5  

 50 100 ml

 

 ―  

 50 ml

 

  beef extract 10 ml 50  
 

 -  

-  
 

 50 ml  

  beef extract 10 ml  

 -  

 50 ml  
 

 
 

 3000 rpm (15 min, 4℃)  

 0.45 μm  
 

 -20℃  

 RNA  
  



 

DirectCapture : Wizard® Enviro Total 

Nucleic Acid Kit Cat.# A2991)  

 

 
 
RNeasyPower Soil Total RNA Kit  
 

RNeasy Power Soil 
Total RNA Kit  
 

 
 

 
RNA RNeasy PowerSoil Total RNA Kit QIAGEN

Cat. no. 12866-25 20 μL–1,000 μL 1 mL and 10 mL RNase-
free gloves RNase / /

 
 

 
15mL 2,500 x g minimum 13,000 x 

g Heat block set at 45°C Vortex-Genie® 2
4 15 mL Cat. no. 13000-V1-15  

 
 

 
 

 

 g 15mL PowerBead Tube  

 2.5 mL PowerBead Solution 0.25 mL Solution SR1 0.8 mL Solution IRS  

 3.5 mL / / pH 6.5 8.0  

PowerBead Tube  

 PowerBead Tube 15  

 PowerBead Tube 2,500 x g 10  

 15 mL Collection Tube

/ /  

 1.5 mL Solution SR3 ℃ 10

2,500 x g 10  



 15 mL Collection Tube

 

 Collection SR 5 mL Solution SR4

30  

 2,500 x g 30  

 15 mL Collection Tube 5  

 Solution SR5 1 mL 15 mL Collection Tube

 
45℃

10  

 RNA 1 JetStar Mini Column  
a 15 mL JetStar Mini Column

Collection Tube  
b JetStar Mini Solution SR5 2 mL 15 mL

Collection Tube  
RNA  

 

 12 RNA JetStar Mini Column 15 mL 

Collection Tube  

 1 mL Solution SR5 JetStar Mini Column 15 mL Collection Tube

 
JetStar Mini Column 15 mL Collection Tube Solution SR6

JetStar Mini Column 1 mL RNA Solution SR6 15 
mL Collection Tube  

RNA 2.2 mL Collection Tube Solution SR4 1mL
1 –15°C –30°C 10  

 2.2 mL Collection Tube 13,000 x g 15 RNA  
2.2 mL Collection Tube 10

 
RNA 100 μl Solution SR7  

  100 μl 80℃  



- -  

,

 

 

 

N1,N2 duplex 

 
 
duplex ,  
 

 
 

 
TaKaRa RC300A SARS-CoV-2 Direct Detection RT-qPCR 

Kit 10 μL–1,000 μL 1.5ml 96
 

 
 

ABI7500fast 13,000 x g  
 

 
 

Positive Control RNA US N1/N2
 

107 100 105 EASY Dilution 45 μL 100 103, 102, 101, 
100  μL 5 x 103 5 x 100  
 

 
SARS-CoV-2 Realtime RT-PCR CDC N1N2  

40 μL  
40 μL x + +α  

10%  
 

 μL  μL  
RT-qPCR Mix 2×  10 20 

Primer/Probe mix SARS-CoV-2 10×  2.0 4.0 

ROX Reference Dye/Dye II* 50×  0.4 0.8 



RNase free Water 2.6 5.2 

Template RNA 5 10 

Total  20 40 
 
Template pre-mixture 30 μL x  
 

ABI 7500 Fast  

 ABI 7500Fast  

 PC USER/PASS 7500 software login as guest 

 Advanced Setup 

  SC2_yymmdd_  

 7500 Fast 96 well Quantitation - standard curve TaqMan  reagent  

 Standard ~2hrs to…  

 Plate Setup 

 Define Target add new target Assay, Target, Reporter  
SC2_NIID FAM, SC2_CDCN1N2 Cy5 Quencher none 

 Define Samples add new sample  

 Assign Targets and Samples 

 Passive reference ROX TaKaRa ROX Reference Dye II  

 View Plate Layout assign  

 ”N” ”S” ”U” S  

 “U” step9  

 Run Method Standard mode  
 

50 ℃ 30 min   
95 ℃ 15 min   
95 ℃ 15 sec  45 cycles 60 ℃ 60 sec Data Collection 

 
※ .  
 

52 ℃ 5 min   
95 ℃ 10 sec   
95 ℃ 5 sec  45 cycles 60 ℃ 30 sec Data Collection 

 

 START RUN ―>  

 Estimated Time Remaining OK 
3 RUN ”X” Yes  



 

VLP φ  

Virus-like particle: VLP
 

 
 

Pepper Mild Mottle virus, PMMoV
PMMoV

 

Internal Control  
 

-  
 -  

 
 

 
 

2.0mL 1.5mL 0.5mL

:ABI 7500Fast QuantStudio 5 StepOnePlus  
 

 
 

 
 

 
  

PMMV-FP1-rev: GAG TGG TTT GAC CTT AAC GTT TGA 
PMMV-RP1: TTG TCG GTT GCA ATG CAA GT 
 

 
PMMV-Probe1 FAM-MGB: FAM-CCT ACC GAA GCA AAT G-NFQ-MGB 
※TAMRA BHQ NFQ-MGB  
 

 
175bp DNA GeneArt Strings DNA Fragments

DNA 
 
TTATGGCATACACAGTTACCAGTGGTAATGGTAGCTGTGGTTTCAAATGAGAGTGGTTTGACCTT
AACGTTTGAGAGGCCTACCGAAGCAAATGTCGCACTTGCATTGCAACCGACAATTACATCAAA
GGAGGAAGGTTCGTTGAAGATTGTACGTGGGCTACAACTCCTTAACC 
 
  

-   



One Step PrimeScript III RT-qPCR TaKaRa RR600S QuantiTect probe RT-PCR kit
QIAGEN 204443  

  
 

TaKaRa OneStep PrimeScript III RT-qPCR Mix with UNG RR601A
 

 
 
Quant Studio5  

 μL   

2x Master Mix 10 ×1  

For. PMMV-FP1-rev 20μM  0.2 0.2 μM  

Rev. PMMV-RP1 20μM  0.2 0.2 μM  

PMMV-Probe1 5μM  0.8 0.2 μM  

ROX Dye II 0.1 ×0.25  

RNase free Water 3.7   

template RNA※ 5   

Total  20   
※ RNase DNase free 
Water 10 100  
 

 
 

25℃ 10min  
52℃ 5min  
95℃ 10sec  
95℃ 5sec 45cycles 60℃ 30sec 

  



 
( )

φ

 
 

 
 

 
VLP-RNA Extraction Control 1×104 GC/μL  

 MERMDX069-1 MERMDX069-20 HEX 555nm  
 

-  
TaqMan Fast Virus 1-Step Master Mix ThermoFisher SCIENTIFIC  

 
 

 
 

 
 

 
VLP-RNA Extraction Control  

-20℃  
1 +  

- 25μL  
 

* 
 VLP-RNA Extraction Control

 
 75℃ 10 ℃ ∞ (1×104 GC/μL) 
  
 TE Buffer 10 103 101GC/μL  

50μL  
 ( )1×104 GC/μL μL +TE Buffer 45μL= 50μL 
 ℃  
  

 
*

 
 

  
 

 
Viral RNA/DNA Concentration and Extraction Kits for Wastewater ( )

 
 40mL 20μL 1×104 GC/μL VLP-RNA Extraction Control  
 40μL  ( 0.5×104 GC/μL) 
 ℃ -80℃  

 
-  
on ice  

 VLP-RNA Extraction Control VLP Detection Mix primer/probe MIX -
20μL  



  5μL  
 .  

(5×104 5×103 5×102 5×101 GC/5μL)  
 

50℃ 5min  
95℃ 20sec  
95℃ 10sec 45cycles 60℃ 30sec 

 
.  

=( )/( ) 
 

.  
5×104 GC/5μL  

 Threshold line 0.2 ±1.0
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