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H25 27

*1

RNA
RNA

-Amylase

20 2
DNA

RNA DNase RNA DNase 2
DNase

58
PCR

1,2)

NoV
SaV 4 1

AdV41

A HAV

3 )

19 21

H19 016
NoV

4-13)

22~24

H22 013

14-18)

24

19)

NoV-GII.4 AB293424

*1
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Tris-HCl pH8.4 – 0.5 M NaCl – 0.1% Tween20

Baxter 5
Gammagard Alfresa Pharma

TRIzol-LS invitrogen

QIAamp Viral RNA Mini Kit (Qiagen)

2.2.5 AVL

ArcticZymes

-Amylase

anti-Taq high

PANR-G218)

COG2F 20)/ G2SKR21) G2SKF21) / 
G2SKR

PC-320

LightCycler 320S

LightCycler FastStart DNA Master 
PLUS Hybridization Probes

Kageyama21)

4
1 RNA

2 ~ 4
RNA

1 -Amylase

2 RNA DNase

3
4 PCR

1 4

4
1 4

3
4

1

NoV
DNA

105~101 NoV DNA
1

32 PCR
G2SKF / G2SKR

25 5 
1

A pol B
Blend
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-Amylase

”H”
” ” Mg mM

A/ H /1.5 mM
A

Mg 1.5 mM

dUTP
PCR

PCR
denature extension

buffer
MgCl2 Mg2+

PCR
95 2 1
95 30 30 72 30 5

95 30 50 30 72 30 40
72 7 1

10 g

5 mL

3,000 rpm 30

5% 
1.0 mL

37 15

3,000 rpm 20

TRIzol-

12,000 rpm 15

0.8

QIAamp Viral RNA Mini Kit RNA
cDNA PCR

15

-Amylase 0.125 g
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No. No.

1 
greiner

Taq DNA Polymerase, Standard 
11

Roche Diagnostics

FastStart High Fidelity PCR System

2 
greiner

Taq DNA Polymerase, Hot Start
12

Roche Diagnostics

AptaTaq Fast PCR Master

Taq 

3 
greiner

Taq DNA Polymerase, High Yield
13

TaKaRa

TaKaRa  Taq

4 

greiner

Taq DNA Polymerase, High Yield

Taq 

14

TaKaRa

TaKaRa  Taq HS

5 

greiner

Taq DNA Polymerase, High Yield

Taq 

Mg

15

TaKaRa

TaKaRa Ex Taq

6 
greiner

Taq DNA Polymerase, High Fidelity
16

TaKaRa

TaKaRa Ex Taq HS

7 
greiner

Pfu-X DNA Polymerase
17

TaKaRa

TaKaRa Z-Taq

8 
TOYOBO

KOD FX Neo
18

TaKaRa

TaKaRa Z-Taq

Taq 

9 
Agilent Technologies

PfuTurbo Cx Hotstart DNA Polymerase
19

TaKaRa

Tks Gflex DNA Polymerase

10
Roche Diagnostics

FastStart Taq DNA Polymerase
20

TaKaRa

MightyAmp DNA Polymerse Ver.2

NoV RNA

DNase
PANR-G2 2

cDNA
37 42 55

58 60 20
10

30 20
2 5 real-time PCR

conventional PCR 
COG2F / G2SKR

conventional PCR

NoV RNA
DNase I 37 10 75

 5

DNase I
HL-dsDNase

RNA DNase I
DNase I

7 DNase

cDNA real-time PCR

A / /1.5 mM

A /H/1.5 mM

A / /2.0 mM

A /H/2.0 mM

A /H/4.5 mM

B / /2.0 mM

Blend / /2.0 mM 

B /H/2.0 mM

/ /Mg / /Mg

B /H /2.0 mM

A /H/2.0 mM

A /H/1.8 mM

A /H/2.5 mM

A /H/1.5 mM

A / /1.5 mM

Blend / /2.0 mM

Blend /H /2.0 mM

Blend / /3.0 mM

Blend /H /3.0 mM

B /H /2.0 mM

A /H/4.0 mM
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10 -Amylase
20 2

0.1%
10 g 50 mL

50 mL -Amylase
0.125 g 1 mL

37 15 3,000 rpm 30
5 mL

50

NoV

RNA
1 1 -Amyalse

0.125 g

2 1 -Amyalse
0.125 g

3 1 -Amyalse
0.125 g

4 1 -Amyalse
1 mL

RNA
cDNA real-time 

PCR

NoV DNA

dATP dGTP dCTP dTTP
PCR

No. No.

21

New England BioLabs

Taq DNA Polymerase with ThermoPol Buffer 27

KAPA BIOSYSTEMS

KAPA2G Robust HotStart PCR Kit, buffer A

Mg mM

22

New England BioLabs

Taq DNA Polymerase with ThermoPol Buffer

Taq 

28

KAPA BIOSYSTEMS

KAPA2G Fast HotStart PCR Kit

23

New England BioLabs

Taq DNA Polymerase with ThermoPol Buffer

Taq 

Mg mM

29

KAPA BIOSYSTEMS

KAPA2G Fast HotStart PCR Kit

Mg mM

24
Nippongene

THUNDER Taq Gold DNA Polymerase LD
30

BIOLINE

HybriPol DNA Polymerase

25

Nippongene

THUNDER Taq Gold DNA Polymerase LD

Mg mM

31

BIOLINE

HybriPol DNA Polymerase

Taq 

26

KAPA BIOSYSTEMS

KAPA2G Robust HotStart PCR Kit, buffer A
32

BIOLINE

HybriPol DNA Polymerase

Taq 

Mg mM

/ /Mg / /Mg

A / /2.0 mM

A /H/2.0 mM

A /H/4.5 mM

A /H/1.5 mM

A /H/4.5 mM

A /H/1.5 mM

A /H/4.5 mM

A /H/1.5 mM

A /H/4.5 mM

A / /2.0 mM

A /H/2.0 mM

A /H/4.5 mM
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Family A

Family B

Blend

“dNTP” dATP dGTP dCTP dTTP 200 μM

“dUTP” dATP dGTP dCTP 200 μM dUTP 600 μM

dTTP
dUTP A

B
A

B 2A
1 No.9

B dUTP
1

No.20 A
dUTP

buffer
dUTP

NoV DNA

1 No.21 2A
2B

Taq
” ”

2B No.22

dTTP dUTP

M 1 2 3 4 5 M 1 2 3 4 5

No.21
New England Biolabs
Taq with PolBuffer

14.84 /25 μl reaction

M: φX174/Hae
1: 105

2: 104

3: 103

4: 102

5: 101

dNTP dUTP

No.7
greiner
Pfu-X

50 /25 μl reaction

No.15
TaKaRa
TaKaRa Ex-Taq

67.5 /25 μl reaction
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Family A

Family A

Family A

“dNTP” dATP dGTP dCTP dTTP 200 μM

“dUTP” dATP dGTP dCTP 200 μM dUTP 600 μ

No.23 Mg
4.5mM

Mg
dUTP 2A

2C 3 1 No.12
No.27 No.32 No.12

2C dUTP

55

ON / OFF

PCR
Taq

NoV RNA
2

RNA

M 1 2 3 4 5 M 1 2 3 4 5
dNTP dUTP

No.21
New England Biolabs
Taq with PolBuffer

14.84 /25 μl reaction

No.22
New England Biolabs
Taq with PolBuffer

+ anti-Taq high
34.84 /25 μl reaction

No.23
New England Biolabs
Taq with PolBuffer

+ anti-Taq high
+ MgCl2

34.84 /25 μl reaction

Taq

MgCl2 4.5 mM

M: φX174/Hae
1: 105

2: 104

3: 103

4: 102

5: 101

Taq
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Family A

Family A

Family A Fusion

“dNTP” dATP dGTP dCTP dTTP 200 μM
“dUTP” dATP dGTP dCTP 200 μM dUTP 600 μM

No.

1 New England BioLabs M-MLV Reverse Transcriptase 37
2 TOYOBO ReverTra Ace 42

3 TaKaRa PrimeScript 42
4 Roche Diagnostics Transcriptor 55 65
5 invitrogen SuperScript II 42
6 invitrogen Thermoscript 55 65

3A 105

/μL RNA
37

2 No.1
103 /μL 3B 102 /μL

3C 42

M 1 2 3 4 5 M 1 2 3 4 5
dNTP dUTP

No.27
KAPA BIOSYSTEMS

KAPA2G Robust
HotStart DNA Polymerase
with buffer A and enhancer1
+ MgCl2

99.8 /25 μl reaction

No.32
BIOLINE

HybriPol DNA Polymerase
  +anti-Taq high

+ MgCl2

75.5 /25 μl reaction

No.12
Roche Diagnostics

AptaTaq Fast PCR Master
+anti-Taq high

132 /20 μl reaction

dUTP

MgCl2 4.5 mM

MgCl2 4.5 mM

Taq

Taq
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Fl
uo

re
sc

en
ce

(F
1/

F2
)

Cycle Number

No.4 Transcriptor (55 )
102 RNA / μL

DW

No.1 M-MLV RT (37 )

No.2 ReverTraAce (42 )

No.5 SuperScript II (42 )

Fl
uo

re
sc

en
ce

(F
1/

F2
)

103 RNA / μL

No.5 SuperScript II (42 )

No.2 ReverTraAce (42 )

No.1 M-MLV RT (37 )

DW

No.4 Transcriptor (55 )

Cycle Number

105 RNA / μL
No.4 Transcriptor (55 )

No.2 ReverTraAce (42 )
No.5 SuperScript II (42 )

No.1 M-MLV RT (37 )

Fl
uo

re
sc

en
ce

(F
1/

F2
)

Cycle Number

DW
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2 No.2 No.5
3A

3C

RNA

37
3B 3C

2 No.4 55 60

4A 58 60

4B 58

2 No.4
No.6 5A 5B

2 No.4
42

2 No.3
58

103

102

101

/μL

Fl
uo

re
sc

en
ce

(F
1/

F2
)

Cycle Number

60

58

60
58

60

58

103 RNA / μL
Fl

uo
re

sc
en

ce
(F

1/
F2

)

DW

55

60

Cycle Number
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3 5 real-time PCR
conventional

PCR
6 37

6 42

16s 6
6

55
58 NoV

semi-nested
PCR NoV

real-time PCR

DNase
DNase I

Fl
uo

re
sc

en
ce

 (
F1

/F
2)

Cycle Number

No.4 Transcriptor (58 )

102 RNA / μL

No.3 PrimeScript (42 )

DW

No.6 ThermoScript (58 )

Fl
uo

re
sc

en
ce

 (
F1

/F
2)

Cycle Number

103 RNA / μL

No.6 ThermoScript (58 )

No.3 PrimeScript (42 )

No.4 Transcriptor (58 )

DW
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105 /μL NoV RNA COG2F/G2SKR

AptaTaq Taq PCR No. 2

DNA NoV

DNase I 75 5
RNA

RNA OH

RNase inhibitor

1
DNase HL-dsDNase

37 2 DNA

105 → 105 → 105 →

105 → 105 →

105 → 105 →
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50 55

58
DNase 75

ArcticZymes

DNase I

RNA
DNase I

QIAamp
Viral RNA Mini Kit

7

0.8 EtOH

TRIzol

8,000 rpm, 1

8,000 rpm, 1

AW1, 500

8,000 rpm, 1

40

5

AW2,500

1

DW 16

10×  4 

8,000 rpm, 1

AW2, 500

15,000 rpm, 3

AVE 60
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1.0E+00

1.0E+01

1.0E+02

1.0E+03

1.0E+04

1.0E+00

1.0E+01

1.0E+02

1.0E+03

NoV RNA
DNase

2 No.4
cDNA real-time PCR

8A 8B
DNase

75 5 DNase I
1/5 1/10

HL-dsDNase
DNase I
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1 1

PCR

α-Amylase
1

α-Amylase

9

α-Amylase 5 g

PBS(-) 20 ml

1.5 ml 20 24

15,000 rpm 5

50 ml

0.22 μm

20 1 1 ml
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α-Amylase

α-Amylase
20 μL

50 mL

α-Amylase
10

α-Amylase 20 2

11A 11B

12A No.2
No.3 TRIzol

1

1

12A α-Amylase

RNA
RNA
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cDNA real-time
PCR 12B

12A
PCR

NoV

RNA

4

1 α-Amylase
2 DNase RNA
3
4 PCR

4
→ 1 1 → 4

Real-time PCR
24

conventional PCR
PCR

cDNA

NoV

1 1 α-Amylase

2 1 α-Amylase

3 1 α-Amylase
4 1 α-Amylase

5

1 2 3 4 5
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1 5 12A

DNA

dUTP
PCR DNA polymerase

A B

B dUTP
2A dUTP

A
A

1

PCR

1 dUTP

2B

dUTP
Mg2+

dUTP
dTTP

3
dTTP:200 μM dUTP:600 μM

Mg2+

dUTP

2C 3
1

No.12 dUTP
Uracil-N-Glycosylase

PCR

NoV RNA

2
real-time PCR

conventional PCR

1
4

2
3
5

Fl
uo

re
sc

en
ce

 (
F1

/F
2)

Cycle Number
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2
3 M-MLV

37
2 No.1

42 No.2
No.3 No.5

AMV

No.4 No.6
3A 3B 3C RNA

3A
RNA

3B 3C

58
4A 4B

58

2 No.4
No.6 No.4

5A 5B No.4
RNaseH No.6

cDNA
RNA

PCR RNaseH

real-time PCR
conventional PCR

6 37

3A~ 3C
42

NoV RNA

3B 3C
5A 5B

55 58
NoV

real-time PCR

DNA
DNase

RNA
DNA

DNase

DNase
DNase I 75  5

RNA

8A 8B RNA

DNase I
cDNA

50 55
DNase 

HL-dsDNase 75  5

58
42

DNase cDNA

DNase I
7

RNA
DNA

DNase
DNase I

RNA 8A 8B
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-Amylase

9
3,000 rpm 30

12A No.2 No.3
12B No.2 No.3

-Amylase
10

-Amylase
11A

11B
12A

12B 20 2

-Amylase

22-25)

26) 27)

DNA

PCR

DNA

Uracil-N-Glycosylase

4

-Amylase

DNA
RNA DNase I

DNase

RNA
58

RNA 16s

PCR
Mg

dUTP

1
:
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