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RNA

*1

RNA
RNA

RNA
SaV RNA

SaV RT-PCR real-time PCR

PCR
Tm LNA Locked Nucleic Acid

Tm 1st. PCR 2nd. PCR real-time PCR
SaV 

1,2)

NoV
SaV

A

3) 19
21

NoV

4-13) 22~24

14-19)

20)

NoV
SaV RNA

SaV-GI.1 Accession No: 
AB685711

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

*1
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HDM Labs Inc.

DW 5%

RNA
TRIzol-LS Thermo Fischer Scientific

RNA
QIAamp Viral RNA Mini Kit Qiagen

AVL
DNase I RT Grade RNase 

inhibitor

-Amylase

conventional PCR
1st.PCR KAPA2G Robust HotStart PCR Kit
KAPA BIOSYSTEMS

buffer A Mg2+ 4.5 mM
dUTP 20)

2nd. PCR AptaTaq Fast PCR Master Roche 
Diagnostics

anti-Taq high

ReverTra Ace

9 mer
PANR-SV 4

conventional PCR
Kitajima 21)

LNA Locked Nucleic Acid
22) 1 2

conventional PCR
PC-320

real-time PCR
LightCycler 480

 real-time PCR
LightCycler 480 Probe Master

real-time PCR
Oka 23)

LNA 3

2

PCR

22 1

25
DNase I 2

10g

50mL

3,000 rpm 30

5% 150 L

1.0mL

37 15

3,000 rpm 20

250 L

TRIzol-LS  750 L

200 L

12,000 rpm 15

0.8

QIAamp Viral RNA Mini Kit

DNase I RNA 2

15

-Amylase 1mL 
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0.8 EtOH

TRIzol

8,000rpm, 1

8,000rpm, 1

AW1, 500 l

8,000rpm, 1

40 l

5

AW2, 500 l

1

DW 16 l

10× 4 l

DNase I (1unit/ l)  20 l

8,000rpm, 1

AW2, 500 l

15,000rpm, 3

AVE 60 l

PCR
5×105 / L SaV GI.1 cDNA DW

1 Kitajima
1st. PCR LNA

25 L
5 L PCR

95 2 1
95 30 50 30 72 60 40
72 7 1

60

95 2 1
95 30 60 30 72 60 40
72 7 1

5×103 / L SaV GI.1 cDNA DW

2 Kitajima 2nd. PCR

LNA

60
95 2 1
95 30 60 30 72 30 40
72 7 1

SaV GI.1 cDNA 101 103

3 real-time PCR
Tm

SaV1245R LNA

2×106 / L SaV GI.1 RNA DW

4
PANR-SV cDNA

PANR-SV PANR-SVa PANR-SVb
PANR-SVc 6:3:1

42
20 L 10 L

30 DW 20 L
2 5 L

conventional PCR real-time PCR

 PCR
3

50 DW
10-4

10-2

16s

60

SaV
1 Tm
R13 R14 LNA Tm

R13-L5 R14-L4
60 10-4

SaV
Tm SaV1245Rfwd LNA

10-4 4
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Tm SaV1245R LNA
real-time PCR

101

5

6
DW

10-5

10-3

PANR-SV
10-5

SaV
1st.PCR 2nd. PCR

SaV
real-time PCR PANR-SV

10-5

7

5’ 3’ Tm

Forward
SaV124F GAYCASGCTCTCGCYACCTAC 65 69 23
SaV1F TTGGCCCTCGCCACCTAC 67 23
SaV5F TTTGAACAAGCTGTGGCATGCTAC 66 23

Reverse
R13 GGTGANAYNCCATTKTCCAT 56 65 21
R14 GGTGAGMMYCCATTCTCCAT 59 67 21

Reverse
R13-L5 GGTGANAYNCCATTKTCCAT 66 77
R14-L4 GGTGAGMMYCCATTCTCCAT 66 74

G, C, T: LNA

5’ 3’ Tm

Forward SaV1245Rfwd TAGTGTTTGARATGGAGGG 57 59 21
Reverse R2 GWGGGRTCAACMCCWGGTGG 65 70 21
Forward SaV1245Rfwd-L3 TAGTGTTTGARATGGAGGG 63 64

G: LNA

5×105 / L cDNA
5 L 25 L

5×103 / L cDNA
5 L 25 L

ow希釈
原法ブライマ— 一 , .-- -+-SaV 
アニーリング50℃

DW希釈

と ブ菌 原法ブライマー ー・・ E SaV 

バントラ抽出物希釈口 アニーリング60℃
原法ブライマー
アニーリング50℃ そ—-sav

パントラ抽出物希釈

バントラ抽出物希釈 原法ブライマー ~SaV 
原法ブライマー アニーリング60℃

アニーリング60℃ ~ SaV 

パントラ抽出物希釈 パントラ抽出物希釈 ▼ 

LNA修飾ブライマ— ■!'illl LNA修飾プライマー t-""t I I -'L.:.111 +― SaV 
アニーリング60℃ そ— SaV ァニーリング60℃
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5’ 3’ Tm

Forward
SaV124F GAYCASGCTCTCGCYACCTAC 65 69 23
SaV1F TTGGCCCTCGCCACCTAC 67 23
SaV5F TTTGAACAAGCTGTGGCATGCTAC 66 23

Reverse SaV1245R CCCTCCATYTCAAACACTA 57 59 23

Probe
SaV124TP FAM-CCRCCTATRAACCA-TAMRA-MGB *1 23
SaV5TP FAM-TGCCACCAATGTACCA-TAMRA-MGB *2 23

Reverse SaV1245R –L3 CCCTCCATYTCAAACACTA 65 66
C: LNA

*1 DNA Tm 47 55 MGB
*2 DNA Tm 58 MGB

101 103 cDNA 20 L
N.D.:

5’ 3’ Tm
PANR-SVa GCVNYRAARTGKTGRTTVACYTG 61 83 1536
PANR-SVb GMRTTRAARTGKCKRTTVACYTG 60 82 768
PANR-SVc GYGGWRRAATGGYGGTTRACYTG 61 73 128

A, G, C, T: LNA
PANR-SV: PANR-SVa PANR-SVb PANR-SVc 6:3:1

N.D.   N.D. 
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2×106 / L RNA RT-PCR

2×106 / L RNA real-time PCR

NoV
24-26)

NoV
RNA

DNase I
NoV

SaV RNA
NoV

10-1   10-2  10-3   10-4  10-5

DW希釈

ランダムプライマーで逆転写

パントラ抽出物希釈

ランダムプライマーで逆転写

パントラ抽出物希釈

PANR-SVで逆転写

100000 

＾ i 10000 

琶 LOOO 

森

•し 100 
n 

10 

10 • l 10 -2 

←SaV 

ブ菌

“/ 
←SaV 

←SaV 

10 -3 10 ・4 10 ・5 

希釈倍数

10•1 → 段階希釈

■DW希
（逆転写：ランダム）

ロバントラ抽出物希

（逆転写：ランダム）

ロバントラ抽出物希

僅転写 ：PANR-8
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2

PCR

PCR
PCR

cDNA

SaV cDNA

DW

1 Kitajima 1st.PCR
R13 R14 Tm

PCR Tm
50

SaV cDNA DW

SaV
3 PCR

60

SaV

Tm
LNA

1 R13 R14
Tm

R13-L5 R14-L4
60 PCR 3

2 Kitajima 2nd. PCR
SaV1245Rfwd Tm

LNA

R2 Tm
2nd.PCR 50

60
4

3 Oka
real-time PCR

SaV1245R
Tm

62
Tm

DNA Tm MGB

5

SaV1245R LNA
Tm

SaV1245R-L3

PCR

SaV RNA
4

conventional PCR
real-time PCR

6 DW
10-5

10-3

PANR-SV 10-5

2nd. PCR
SaV

real-time PCR
PANR-SV 10-5

Tm
LNA
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Forward Reverse
Tm SaV

Tm
LNA

Tm

5

SaV 
GI.1 GI.2 GII.3 GIV.1
GV.1

E

NoV SaV

RNA
PCR

NoV RNA

SaV 1st. PCR 2nd. 

PCR real-time PCR
Tm LNA

SaV

1
:

1 19 11 18
2007, 16-17.
2 :

, 2007, 35-36.
3

:
2007, 1-2.
4 ,

19 , 2008, 103-111.
5 ,

2

19 , 2008, 
125-133.
6

4 2008 75-81.
7

1 ,7, 2008, 
69-72.
8 ,

1

20
, 2009, 27-38.

9 ,
2

20
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,2009, 181-190.
10

5
2009 54-62.
11 ,

1

21
, 2010, 45-60.

12 ,
2

21
,2010, 187-197.

13

6 2010 59-69.
14

7 2011 43-53.
15 , :

,
, 32, No.12, 2011, 4-5.

16 ,

22 , 2011,
45-57.
17 :

,
, 29, No.1, 2012, 32-37.

18 ,

24
, 2013, 35-48.

19 Saito H., et. al.: Development of a practical 
method to detect noroviruses contamination in 
composite meals. Food Environ. Virol., 7, 2015, 
239-248.
20 ,

25
, 2014, 31-58.

21 Kitajima M., et. al.: Detection and genetic 
analysis of human sapoviruses in river water in Japan.
Appl. Environ. Microbiol., 76, 2010, 2461-2467.
22 Latorra D., et. al.: Design considerations and 
effects of LNA in PCR primers. Mol. Cell. Probes, 17,
2003, 253-259.
23 Oka T., et. al.: Detection of human sapovirus by 
real-time reverse transcription-polymerase chain 
reaction. J. Med. Virol., 78, 2006, 1347-1353.
24 , :

, ,
32, 2011, 13-14.
25 ,

24
, 2013, 175-180.

26 , :
, , 32,

2015, 153-158.


