
 

 

 
 

 
Genetic Analysis of Noroviruses Detected from Outbreaks in Fukui Prefecture in 2017/2018 

 
Taeko SAKAI, Kaori SATO, Eiko IGARASHI, Miho TOHO  

 
 
 

 
NoV

1 7,600 1
RNA 2) NoV

3),4)  

NoV 5 Genogroup
Genogroup G Genogroup G

Genogroup
G G 3)

G 9 G 22
5),6) G .4

7)-9) 18
18 10 19 1 24

24 10 25 1 G .4

10),11) G .4
12),13) 26 12

G .17
14)

15) NoV
NoV

12),13)  
29

NoV
 

 

 

29 29 4 30 3
11

126
52

41 20 5  

10 8,500 g
10

1mL
8,500 g 10

16) RNA
DNase cDNA

PCR
PCR nested PCR

16)

PCR
Step One Plus Real-Time PCR System Applied 

Biosystems  
NoV Kojima 17)

Capsid
G 295nt G 282nt

ABI PRISM 3130 Genetic Analyzer Applied 
Biosystems MEGA

Molecular Evolutionary Gene Analysis ver. 6.0 
18) ML

1,000

NoV S.C.
5),6)  

 
11 126 1

9 42 37 5 G
G 20

5 NoV  
Capsid

99.3 100

22902 99
3

2 1  
NoV

G .3 G .4
G .17 3 1 2

G .17 5
55.6% G .4 3 33.3%

1  
29 Capsid

G .4 98.6 G .17
97.5 2  
 
 
 



 

 

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

 

 
12 3 1 2

NoV 1 3  
29 5 6

28 3 2 G .17
G .2 29 12 1

G .3 2 G .4 30 1 G .4
G .17 1 2 G .17 1

 
28 12 29 3

G .2 29  
 

 
NoV

3),4)  
11 9 NoV  

2 22902
22907

29 A
1  

4 NoV
 

Capsid 29
G .3 G .4 G .17 3

 
G .3 29 12

G 27 3 2
29

G
 

G .4 29 12 30 1
3 G

.4 19) 2017/18
NoV G

.4 20)  22909

 
G .17 29 5 8 3

30 1 2 2
G .17 29 3

21)  



 

 

 

GII.4-Sydney 2012 JX459908/Hu/GII.4/Sydney/NSW0514/2012/AU

Fukui/22907S1/H29-12

Fukui/22908S3/H29-12

Fukui/22909F1H30-1

GII.4-Hunter 2004 DQ078814/Hu/GII.4/Hunter504D/04O/AU

GII.4-Yerseke 2006a EF126963/Hu/GII.4/Yerseke38/2006/NL

GII.4-Apeldoorn 2007 AB445395/Hu/GII.4/Apeldoorn317/2007/NL

GII.4-NewOrleans 2009 GU445325/Hu/GII.4/New Orleans1805/2009/USA

GII.4-FarmingtonHills 2002 AY502023/Hu/NoV/Farmington Hills/2002/USA

GII.4-Lanzou 2002 DQ364459/Hu/NoV/Lanzhou/35666/2002/China

GII.4-Asia 2003 DQ369797/Hu/Guangzhou/NVgz01/CHN

GII.4-DenHaag 2006b EF126965/Hu/GII.4/DenHaag89/2006/NL

GII.4-US95 96 AF080558/408/97003012/1996/FL

GII.4-Osaka 2007 AB434770/Hu/OC07138/07/JP

GII.4-Camberwell 1994 AF145896/Camberwellvirus

GII.4 X76716 Bristol

GII.4-Kaiso 2003 AB294779/Hu/GII-4/Kaiso/030556/2003/JP

GII.20 EU373815 Luckenwalde591/2002/DE

GII.14 AY130761 M7/99/US

GII.7 AJ277608 Leeds/90/UK

GII.8 AF195848 Amsterdam

GII.9 AY038599 VA97207/97

GII.6 AJ277620 Seacroft/90/UK

GII.11 AB074893 SwNoV/Sw918/97/JP

GII.19 AY823306 SwNoV/OHQW170/2003/US

GII.18 AY823304 SwNoV/OHQW101/2003/US

GII.3 U02030 Tronto

GII.22 AB083780 YURI/JP

GII.5 AJ277607 Hillingdon/90/UK

GII.10 AF427118 Erfurt/546/00/DE

GII.2 X81879 Melksham

GII.1 U07611 Hawaii

GII.12 AJ277618 Wortley/90/UK

GII.16 AY502010 Triffin/1999/US

GII.21 AY675554 IF1998/2003/IR

GII.13 AY113106 Fayettevil/98/US

GII.17 AY502009 CSE1/2002/US

Fukui/22902F12/H29-5

Fukui/22910N1/H30-1

Fukui/22911S1/H30-2

Fukui/22904F3/H29-6

Fukui/22905T1/H29-8

GII.15 AY130762 J23/1999/US

GI.7 AJ277609 Winchester/94/UK

GI.9 HQ637267 Vancouver730/2004/CA

GI.3 U04469 DesertShield/90/US

Fukui/22906F1/H29-10

GI.8 AF538679 Boxer/01/US

GI.2 L07418 Southampton/91/UK

GI.1 M87661 Norwalk/68/US

GI.4 AB042808 Chiba407/87/JP

GI.5 AJ277614 Musgrove/89/UK

GI.6 AF093797 Hesse(BS5)/98/GE



 

 

 
29 11 126

9 42 NoV
3 G .3 G .4

G .17  
NoV 22)

NoV
 

 

 
 

 
1)   

IASR., 24, 311-312(2003) 
2) 

, IASR., 24, 312-314(2003) 
3)  

 (2011) 
4)   

  (2006) 
5) 

2014 ., IASR., 35, 173-175(2014) 
6) Kroneman A. et al. Proposal for a unified norovirus 

nomenclature and genotyping., Arch. Virol., 158, 
2059-2068(2013) 

7) Siebenga J.J. et al. Epochal Evolution of GGII.4 
Norovirus Capsid Proteins from 1995 to 2006., J. 
Virol., 81, 9932-9941(2007) 

8) Vega E. et al. Novel surveillance network for 
norovirus gastroenteritis outbreaks, United States., 
Emerg. Infect. Dis., 17, 1389-1395(2011). 

9) J. van Beek et al. Indications for worldwide 
increased norovirus activity associated with 
emergence of a new variant of genotype II.4, late 
2012., Eurosurveillance., 18, 03 Jan(2013). 

10)  
, , 86, 563-568(2012) 

11)  G /4
, IASR., 33, 

333-334(2012) 
12)  14 18

, 
, 5, 60-72(2006) 

13)  22 24
, 

, 11, 58-62(2012) 
14) Matsushima Y. et al. Genetic analyses of G .17 

norovirus strains in diarrheal disease outbreaks from 
December 2014 to March 2015 in Japan reveal a novel 
polymerase sequence and amino acid substitutions in 
the capsid region., Eurosurveillance, 20, 02 Jul (2015). 

15) 
G 2015/16&2016 

/17  
https://www.niid.go.jp/niid/images/iasr/rapid/noro/160
920/noro201617_170126.gifl 

16) 
,

1022 1 25 10 22  
17) Kojima S. et al. Genogroup-specific PCR primers for 

detection of Norwalk-like viruses, J. Virol. Methods., 
100, 107-14(2002)  

18) Tamura K. et al. Molecular Evolutionary Genetics 
Analysis Version 6.0., Mol. Biol. Evol. 30, 2725-2729
(2013) 

19)  , 
, 33, 97-106(2016) 

20) 
G 2016/17&2017 

/18 (6 13 ) 
https://www.niid.go.jp/niid/images/iasr/rapid/noro/160
920/norogm1617_180613.gif 

21)  28
, 

, 15, 63-67(2016) 
22) Ryder R. W. et al. Evidence of immunity induced by 

naturally acquired rotavirus and Norwalk virus 
infection on two remote Panamanian islands., J. 
Infect. Dis., 151, 99-105(1985) 

 


