REEsTh
EVIEWS

Molecular epidemiology of Noroviruses in oysters

(
266071)

:Q959. 21 A

(Noroviruses, NVs)
 NVs
[2]
NVs )
NVs

[1.3]

NVs, )
NVs

100

[5.6]

NVs ,
NVs

1 NVs

NVs RNA ,

round structured viruses,
7 654 , 3

(open reading frame, ORFs)!"!
RNA

(small
SRSVS) ,

ORF1
RNA

3D RNA RNA
530 )
PDG

2C 3C
ORF2

56 571 u,

ORF2 ,

82 /2008

/

:1000- 3096 (2008) 08-0082-05

, |EM
EL ISA )
) 34 ku
ORF2 ORF3
3 212 ,
22 479 u, ,ORF3
NVs , 100
RNA
NVs 3

I (genogroup 1,G I) Norwalk virus(NV) ,
Southampton virus (SV) Desert shield virus
(DsV) I (G Il Mexico virus
(MxV) , Hwaii virus (HV) Mellksham virus
(MKV) Ordsdale virus Hillingdon virus L eeds vi-
rus Wortley virus ; GlllI ,
, JV NA-28 M
NV's
HuCV | HuCV 1
BoCV
SoCV )
Norovirus 1 ,

NVs

:2006-08-20

:2006-04-10;
: (2007AA09Z7400) ;

: 863
(2007 GGL0005015)
(1975) , , , ,
:0532-85836348 ,E-mail :liug @ysri.ac.cn

32 /| 8



2 NVs 2.3 NVs
NVs ,
2.1 NVs ’ ’
NVs )
o NVs NVs
1997 1 1999 3
265 , 258 (97 %) NVs
NV's 21 Fankhauser ™ 1997 7 NVs
2000 6 284 1995 1998
NVs , 217 (93 %) NVs ,NVs 23 %
2002 (CDC) 96 % 2001 11 2002 2
NVs [13] 87 , NVs 8 NVs
Patrick 1™ 1997 2 1999 3 NVs
59 287 , = Myrmel  ®) 2000 6 2003
88 % NVs ,
2.2 NVs RT-PCR NVs, 681 NVs
NVs : 6.8% Lees %
NVs ) PCR  Southern
1997 1998 , 31 5
0,
[EVS 20 %0 ’ ’57 (379 2.4 NVs
3 NVs
| e N’\\I/VS” , Gl Gl Ando ¥
[16,17] S NVs 17 ,
: Gl 4 el 8
, Gl
: Fankhauser ™! NVs
- Relll 73%,Gl
26 %, GIV 1%
NVs, He Gl GlI/1,4,]
37 %; GlI/6,7,8, 13%:;
Gl/3, 13%; Gll/m, 11%,Ando
NVs, NVs 18] 17 Green &
1989 1996 20 NVs
NV's 21 2002 4 ’ 9
24 Gl 11 Gl Green *
1 NVs 1987 11 1988 2 20
’ 6 , , 18 NVs , Gl
o 2 Gl 16
NVs , NV's
NVs , 1987 1994 ,Sugieda ¥ NV's
NVs , 10 PCR
NVs , Gl Gl
, NVs 5 2 '
2 Katayama

R
EVIEWS

Marine Scienced Vol. 32 ,No. 8/ 2008

83



[27]

REEr
EVIEWS

NV's 7 2.7 NV's
NVs Gl 2 Gll schwab [
5 Jothikumar ™ 38 NVs
NVs Gl Gl ,
18 19  Nishida @ 2001 12 , ’
2002 2 NVs )
191 NVs NVs 48 h
, 191 17 , 95 %
(9%) , 3 Gl, 14 Gll, '
; . NVs
NVs ,
2.5 NVs
NVs : 3 NVs
, 3.1
: Sugieda ¥ NVs
) NVs NVs
1996 1 1997 6 90 NVs ,
86 (96%) RT-PCR ,
NVs,6 % (9] Le ™ RT-PCR
NVs , 108
Gwynedd virus, Toronto virus,Hawaii virus,Lords ,
dalevirus  White River , Lordsdale vi- NV s(23 %) (17 %)
rus  Toronto virus , (27 %) ,
Lordsdale virus 47 (51 %) , )
1996 ,83 % Lordsdale virus (50 %) (13 %)
Gonin ,1997 (52 %)
2 1999 3 , , )
13 Gl 3 Gl ,
9 16% Vinje 3.2
NVs Lopman '
2002 NVs
2.6 NVs 2002 NVs ,
NVs , , GlI-4
Burkhardt ' 1991 1997 NV's pol
1030 2002 9 8
, 12 , 692 G4 ’
11 , 218 1 77 , 2 4
43 5 10 ,NVs !
, 3.3 NVs
84 /2008 / 32 /| 8

;. NVs
7%

(19 %)’

NV s(35 %)
(45 %)

NVs

1995

NVs



R L DS U
EVIEWS
NVs Gl Gll
45% 48% 41% 45%,GllI
68 %, Bo/Jena/ [11]
80/DE,
96 %**  Sugieda SRSV (12]
1117 4 ,
NVs 58.2% 59.9%, Gll
, Farkas [
) 110 [13]
NV's 78  (71%) , 266
95 (36 %) ,

Gl Gl 63% 52%

[14]
, NVs NVs
NVs [15]

[1] Burkhardt W, Calci K R |. Sdlective accumulation may
account for shellfishrassociated vira illness [J]. Appl [16]
ENL Viron Microbiad, 2000, 66: 1 3751 378.

[2] Nishida T, Kimura H, Saitoh M, et al. Detection,
quantitation and phylogenetic analysis of noroviruses in
Japanese oysters [J]. Appl ENL Viron Microbid, [17]
2003, 69(10) :5 782-5 786.

[3] Shieh Y, Monroe S S, Fankhauser RL , et al. Detec- [18]
tion of Norwalk-like virus in shellfish implicated in ill-
ness [J]. J Infect Dis, 2000, 181 (suppl 2) : 360-361.

[4] Metcaf T G, MullinB, Eckeron D, et al. Bioaccumu-
lation and depuration of enteroviruses by the soft- [19]
shelled clam, Mya arenaria [J]. Appl ENL Viron Mi-
crobial , 1979, 38:275-282.

[5] Rippey SR. Infectious diseases associated with mollus-
can shellfish consumption [J]. din Microbid Rev, [20]
1994, 7:419-425.

[6] Inouye S, Yamashita K, Yamadera S, et al. Surveil-
lance of viral gastroenteritis in Japan: pediatric cases
and outbreak incidents [J]. J Infect Dis, 2000, 181:
70-274. [21]

[7] Jdiang X, Wang M, Wang K, et al. Sequence and ge-
nomic organization of Norwak virus [J]. Viroogy,

1993, 195:51-61.

[8] Ando T, NoelJ S, Fankhauser RL. Genetic classfica [22]
tion of“ Noroviruses” [J]. J Infect Dis, 2000, 181:

S336- S348.

[9] Dastjerdi A M, GreenJ, Gdlimore C |, etal. The bo-
vine Newbury agent-2 is genetically more closely related [23]

[10]

to human SRSV's than to animal cadliciviruses [J]. Vi-
rology, 1999, 254:1-5.
Sugieda M, Nagaoka H, Kakishima Y, et al. Detection

[

of Norwak-like virus genes in the caecum contents of
pigs [J]. Arch Vird , 1998, 143:1 2151 221.

Atmar T L, Estes M K. Diagnosis of noncultivatable
gastroenteritis viruses, the human caliciviruses [J].
Clin Microbiol Rev, 2001, 14(1) :1537.

Hamano M, Kuzuya M, Fujii R, et al. Epidemiology
of acute gastroenteritis outbreaks caused by Norovir-
uses in Okayama, Japan [J]. J Med Vird , 2005, 77
(2) :282-289.

Fankhauser RL , Monroe SS, Noel J S, et al. Epide
miologic and molecular trendsof* Noroviruses’ associ-
ated with outbreaks of gastroenteritis in the United
States [J]. J Infect Dis, 2002, 186:1-7.

Gnin P, Couillard M, dHdewyn M A. Cenetic divers-
ty and molecular epidemiology of Noroviruses [J]. J
Infect Dis, 2000, 182:691-697.

Inouye S, Yamashita K, Yamadera S, et al. Surveil-
lance of viral gastroenteritis in Japan: pediatric cases
and outbreak incidents [J]. J Infect Dis, 2000, 181
(suppl 2) :270- 74.

Green J, Galimore C |, Norcott J P, et al. Broadly
reactive reverse transcriptase polymerase chain reac
tion for the diagnossof SRSV associated gastroenteri-
tis[J]. J Med Viral, 1995, 47: 392-398.

Lees D. Viruses and bivalve shellfish [J]. Int J Food
Microbial , 2000, 59:81-116.

Sugieda M, Nakgima K, Nakgima S. Outbreaks of
Norwalk like virus associated gastroenteritis traced to
shdlfish: coexistence of two genotypes in one speci-
men [J]. Epidemiol Infect, 1996, 116:339-346.
Christensen B F, LeesD, Henshilwood K, etal. Hu
man enteric viruses in oysters causing a large outbreak
of human food borne infection in 1996/1997 [J]. J
Shdlfish Res, 1998, 17:1 633-1 635.

Le GF, Neéll F H, EstesM K, et al. Detection and
analyss of a small roundstructured virus strain in oys
tersimplicated in an outbreak of acute gastroenteritis
[J]. Appl ENL Viron Microbiol , 1996b, 62:4 268
4 272.

Prato R, Lopaco PL , Chironna M, et al. Norovirus
gastroenteritis general outbreak associated with raw
shellfish consumption in south Italy [J]. BMC Infect
Dis, 2004, 4(1) :37.

Beuret C, Baumgartner A, Schluep J. Virus contami-
nated oysters: athree-month monitoring of oystersinr
ported to Switzerland [J]. Appl ENL Viron Microbid ,
2003, 69(4) :2 292-2 297.

Myrmel M, Berg EM , Rimstad E, et al. Detection of
enteric viruses in shellfish from the Norwegian coast
[J]. Appl ENL Viron Microbid , 2004, 70(5) :2 678
2 684.

Marine Sciences/ Vol. 32 ,No. 8/ 2008 85



[24]

[25]

[26]

[27]

[28]

[29]

[30]

86

R 3R eEid
EVIEWS

LeesD N, Henshilwood K, GreenJ, et al. Detection
of small round structured viruses in shellfish by re-
verse transcriptionr PCR [J]. Appl ENL Viron Micro
bid , 1995, 61:4 418-4 424.

GreenJ, VinjeJ, Galimore C |, et al. Capsid protein
diversity among Noroviruses [J]. Virus Genes, 2001,
23(2) :241.

Green K Y, Belliot G, TaylorJL , etal. A predomi-
nant role for Noroviruses as agents of epidemic gastro-
enteritis in Maryland nursng homes for the elderly
[J]. J Infect Dis, 2002, 185:133-146.

Katayama K, Horikoshi H S, Kojima S, et al. Phylo-
genetic analysis of the complete genome of 18 Norovir-
uses [J]. Viroogy, 2002, 299:225239.

Jothikumar N, Lowther J A, Henshilwood K, et al.
Rapid and senstive detection of noroviruses by usng
TagMarrbased one step reverse transcriptionr PCR as-
says and application to naturally contaminated shellfish
samples [J]. Appl ENL Viron Microbiol, 2005, 71
(4) :1 870-1 875.

Fankhauser RL , Noel J S, Monroe S S, etal. Molec
ular epidemiology of “ Noroviruses” in outbreaks of
gastroenteritisin the United States [J]. J Infect Dis,
1998, 178:1 571-1 578.

VinjeJ, GreenJ, LewisD C, et al. Genetic polymor-
phism across regions of the three open reading frames
of* Noroviruses’ [J]. Arch Vira , 2000, 145(2) :223-

/2008

/

[31]

[32]

[33]

[34]

[35]

[36]

32

[

241.

Schwab K |, Nelll F H, Estes M K, et al. Distribu-
tion of Norwalk virus within shellfish following bioac-
cumulation and subsequent depuration by detection
using RT-PCR [J]. J Food Prot, 1998, 61(12) :1 674
1 680.

Le GF, Haugarreau L , Miossec L , et al. Three year
study to assess human enteric viruses in shellfish [J].
Appl ENL Viron Microbiad , 2000, 66:3 241-3 248.
Lopman B, Vennema H, Kohli E, et al. Increase in
viral gastroenteritis outbreaks in Europe and epidemic
spread of new norovirus variant [J]. Lancet, 2004,
363(9 410) :682-688.

Dastjerdi A M, GreenJ, GadlimoreC |, etal. The bo-
vine Newbury agent-2 is genetically more closely relat-
ed to human SRSV's than to animal caliciviruses [J].
Virology , 1999, 254 :1-5.

LiuBL ,Lambden PR, Gunther H H, et al. Molecu-
lar characterization of a bovine enteric cdicivirus: rela
tionship to the Noroviruses [J]. J Vird, 1999, 73:
819-825.

Farkas T, Nakgima S, Sugieda M, et al. Seroprever
lence of noroviruses in swine [J]. J Clin Microbid ,
2005, 43(2) :657-661.



