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L CEASBREHRESENS RRORLELRARENKESE)
‘ BRPOIAINAOEHEICET K -
SEFERE E

HRMRIZ B D B MFFAT 1 )V A DBIEO & ORE
SHERFRE FRR (ELBIERET YA L2 E=H)

BRES

EBFRYAIVA (HEV) (3EFED /-0 ORER/LHRIERRVRZITHILEN TN

BOWIAINWATHD, MIREERIIVAINZAOER, Wil BEOANZXLORHIZIIRNME
BWEETH D, ReIIT IS -B/IETH 3 63) 1B 2 HEV #k% PLC/PRE/5 MR
L. RADEEREL T TOYA L AR EERF I3 % E15h o HEVRNA, HEV 15 % RT-PCR,
ELISA BEICTHIE L. HEV ORIFETE 2 Bl i R 2 R L7z,

whtzE 2 BE (EMBRENRFH). {8
X # (EmEEFER)

A. BFEER

ERFADCIVA  (Hepatitis E virus; HEV)
ERFROFERYANATH S, BIE. D7x<
EHMEODBETHAASNTNWS, EBFRD
—DOHRIBREFOECENFGNIET,. E
I 0BIZETLHENOHMEDH D, INETE
EEIZBNT E MFRIIWmARTEE BEDNT
=t . Fo<BAEMBEORBRVWANE
BMFRBENRAINSRE. BFETHT Tt
ELTWBUAMINATHDIEMHSNIES
T&E7z, HEVA T E 25 B RIIELIN
THEET, 1) A5, BEEFIIRZITHS
MZEINT, T FUHRDDOEBRIERN
ARELTWS, SEBLIITIY NS 8L -85
F 3(G3) HEV # & M@ MERa PLC/PRE/5 12 HeE
L. 1 VADEY, MESOHBEEZERL, &
SICRIEDERFLET TOUA IV A % EF
RIS L3S @ HEV RNA, HEV HilE % RT-PCR,
ELISA ZICTHIE L. HEV OB T Z 2@/
BRHEEZRFL.

B. BIRAE

HEV %7 & kO BAKE T DR,
PBS () T 105FL# %8 UJ-, ELISA B X
RT-PCR #:1C & - TUA L AHE & BET 2 RER
U7z, | ml OFFHAZA.RI%Z PLC/PRF/5 MR
ML, BEEHE", SHESICRRLZ, MR
% EHOU A NG, BLEYA L ARET
RRE L. MR TRET 50 & 5 £3FHEL
oo XSICARBER HESEML, Kb 199, B
H1 199+Mg+. K54 199+ 55 3 DME. 35 & TRBS #1199
+ 383 DMEN+MgCl, o DWW T 37C & 36C Tl
L. D1V ADRIFERR % ik L7z,

C. MAREBLUER

G3 HEV %ML 7= PLC/PRF/5 MR Li%IT 5
HEHS HEV-RNA ZSRHE &N, 32 BEMS HEV
BEBESRIEE N, Z0%, HEVBEEES
ET8 HEV-RNA 130> 2% > MoK L1 5
HEh, #E% 10 > AR A THRARS
WL RIVEMEFRFLTWS, £/, BEEEMSH
BLEOANADT X /BRI Tk
MEREELETA I ADT I ) BEFE— L.
EEHRTOER, BEIZL2ERVES ek

57,



BEHEE AW RBERGIETIE HEV #5%E
BREICAHH L TWBZEWNRENSE &5
KHEEBREZD DAY Ty NETHERIFLE
RER. BBEEHIND I EbRBEI N, BHE
MOBE. BLUOTDOANZXLE S SITRNT
SHENDHD, VAN AHWEDOE B TS
199 1T 30nM MgCl, ZMmZ 36CTHETHIET
Hol,

D. &&%

HEV 95 T & SRl R 2L U7z, 5%
MIROBINICE > T, UAIVAKE,. EHO AR
ZXLDRRAICH 2 REREMN S, X, Zhic
K2 THEV OARTEEH. HHEEOFME. 72
FUR ESITHEBEDA Y- %% in
vitro TESICKRETT 5 Z ENTREICRD, B&
NS DA AREITH N R AR E
T&E 5,
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2007. 10. >PIMSDEMFRY I A&
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£ MR
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5h, ZXE, REEM, {EXH, mEEH,
2007.9. BAEEFMICBIBH E MFRYA
NWAGRORERIAE % 144 EHAE
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BEHRESTERBDS(RAORD - RLEBERETRER)
rRABOYLILADOHBI=FATIHE
SEMERER

AxHREALEDLON-BPREFHREDOTMHE I VX ORHF

SEATRE B B8 EXBREVRR V/LAE2EH

MR HE
Hansman S. Grant EISZMEREMRAR VLA H28
M4 ®BF WARRNKREtE 53— RAEFE
HEH AF RITHEABRIAR—ViRAtE5—
BERSR MEgE=
g8 & BUEXSRLAHTEVRT RARETESR

MREE
/894 )L A (Norovirus; NoV). 7R JL R (Sapovirus; SaV)ix. ErESE BB S OREDMILR
ELTARBELEBLE VMR THD, GE. BIEBEBBENSD SaV BRHBAHEML TLHAS
TOELBRIIVELFRTZRANSL, TOT ARRTRHBEHEBE LT SaV BROTEEEES
=& AxARALELI-BETHEMNAE. REREEREDOTHRE VN ADBRHEEITL.
NoV 7214 T%< SaV MR LB DB BN FET S LZBALML=

A. BIREBR

/8794 JLA(Norovirus; NoV) E&UHRHA
JUA(Sapovirus; SaV)IZh)S AL ARIZET
BZIMBOBREIMIAT, MR BBRE
BIFECT. ChoDIMILADS /) LIFWTh
£#17,5001 8B M5B TSR 1RHDRNA T,
MERETFRAOEEMINIESE NoV 12X
12220 genogroup (Gl & GIDIZ. SaV (52D

genogroup (G-GV)IZH #Exhd, EFHED

NoV. SaV #iTHifIEEER CREREDRHGE
IEhTULVEL=8. NoV. SaV OBHIZIER

FHERMBBESLL X nested reverse

transcriptase polymerase chain reaction

(nested RT-PCR)3%. real-time RT-PCR sASI=

BLohTLva,

SaV DRRHMETL NoV DIRHBEHEHEL
THHEVLOD. SaV EHELT HHBIEBR
1 BB X ERORETMMERIH D, Et-.
BETIE. KAEEE SaV HEARLBMLE
£Eh TS, NoV, SaV B fEdL I ht FAl.
EHAEERTHY. BRERISTHEZR
THIEERBTHD, BEERBROREY



ANARELTERAETIE NoV OBHIZELSD
hTLBAL. SaV ZREHRITMIZS&E—
HTHEL, NoV DEESIIL—FELT. EHEE

RELTIRDE. EF—EFTOBRANS
NTLVBD, SaVIZDL TH NoV LHRBELDIL—HIC
LUBEARI>TLDEBHHIH. O
EFRELANBL, R OBEOTEILY,
nested RT-PCR &IZ&>TERDFANIKP, A
KiRIZERT S UShIZNoV 4> SaV DEzE%E
BHL TS, RRBEHEOEMICEST
NoV 721+ T%<, SaV ICEBREL TUL S EHIMNEE
TEIDTRGBUVMNEERT-. TCTARMRTIE
SHENAREALEDh-RTBEHOEEL
LLFERBHEEEDEFEIZONT NoV B&U
SaV ORM%EIT-1=

B. BIRA

1. REHH
2002.1.-2006.3.OMI=SEELI-H WA REA L

BEbh-BhBEH115H. 7TIAOKELAE

HICAL=(FE).

2. RELLDILNREROHE. cDNA D&
3

10% FEMERLA 140ul 5> QIAGEN 2 Viral
RNA mini Kit ZFUT, /LA RNA 2L
T=. TD#. Superscript Il & random hexamer
ZRLT cDNA Z&RIL. LT O PCR RIG D&
BeLL,

3. YINREROEBH
NoV OBRHIZIZ/MRSHEEIILT- RT-PCR &%
(J. Virol. Methods 100: 107-114., 2002)%. SaV

L OBRHICIX R BESHFEILLT= nested RT-PCR &

(Arch. Virol. 147°:1445-1451,, 2002)% AL =,

"PCR HEEVMOHRIE 2%7HO—RFILIZT

ﬁOT:o

4. VN ADRETFRIT

RT-PCR #,L<I% nested RT-PCR IZ&k»>T
IEENABS =102 DLV TIE. QIAGEN
Gel Extraction Kit ZALTHMET>=D5.
pCR2.1 R %4— (Invitrogen #t)~DH/O—=>
TEITV. 12DOBREY NI >ER{EL/D
=2 DY—=PITRETL. REWBHTIZLY
genogroup,genotype DREZE{To1=.

5. DL AEROER

NoV O#ERERICIZEILSHIREELT- TagMan
probe Ik BUFIL 44 L RT-PCR & (J. Clin.
Microbiol. 41: 1548-1557., 2003) %. SaV ##&
DRHICIT TR 2 HHEFEL - MGB TagMan probe
i%(J.Med.Virol. 78:1347-1353., 2006)I=&kB)7
W3AL LRT-PCR ZZERALM=,

C. BIREWR
2002.1.-2006.3.OMISEL - REE
BbHht-BhHEF11E5H0. T1REKIZONT
RT-PCR #E+HLLIE nested RT-PCR #%Ic&k->T
NoV, SaV D&% 1T o1 TOHKR. 11 EHch
T RTTNoV B Eh1=(&). RT-PCR&EICK
STHNEL -GS0 VB O — 8% BV
REFBFICEY, BHEZhT- NoV #iZ
Gl/genotype 1.2, 3. 4.5.8.10, 13, 14, 15,
Gli/genotype 3.4.5.6.8. 12 IcaEasht=
(&. B1), EHW-LI2RDBEFTIE. A—



ADDOERE,SHBOD NoV HA R ShSIE

BB KRR TELRAROBR/SRIShi

(K)o F-H-BMRLELT. CO55 3 BH(E
#$11. 5. 6)I=DLVTIE NoV [ZINX T SaV £, i8Mh
Eht=(F&), Nested RT-PCR ZFEIck->THNEL
=#E2 N\ VBRO—BEREAV-RETR
Hicky. #Hidhi- SaV #kiX Gl/genotype 1.
Gli/genotype 1. 2, 3 Ic3EEhi=(E. & 2),
EBECIEA—ADORENSHMO SaV A
RitiEh-BHHRH1=(K),

E512, RT-PCR %+ L<IX nested RT-PCR i<
&oT NoV & SaV peblzifitiiior-BER
BI=2UT rea-time RT-PCR ZEf7of-&R. 3
BHOThIZELTEH NoV OBEBRENERNT
Hot=(F).

D. &%,

AWMBIcLY, EHWIcLZBEPEEFT NoV .

FIHTHC SaV AMRHEN SBHIMNEET 5
ERMDTREN =, EFETRAEEDLD
S0 NoV., SaV HEEDBIIZFT>TLVELAS,
AFIZIE NoV 1214 T%< SaV 1 BIRSh TS
TREATRREN L,

F. ECENER
=L

G. BIRRER
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- Real-time RT-PCR (copies/g stoo)

SEENA REEOR . ] Sapovirus (SaV: genogroup/
A (pm/s REAH EESE. RESR g amzﬁ’g_ . Norovirus (NeV: genogroup! genotype) genotype) T NoVGI NoVGH  SaV
01/23/02 B _ individual +  HI (Gl/4) SAV-HI (GI/2) 98x10°24x107 88x10°
1 01/23/02 Home 5 3 individual +  H2 (GU4) - NT.  °NT. NT.
01/23/02 individual __+ _ H3 (GL/2) SAV-H2a (GII/2), SAV-H2b 6.3x10" 1.8x10° 6.9x10"
01/23/02 individual + 11 (GIV12) — ] NT. . NT. NT.
01/24/02 individual + — - NT. - NT. NT.
01/24/02 individual  +  13a(GI/13), 13b (Gl/4) - NT. N.T. NT.
01/24/02 individual +  14(GL13) - NT. N.T. NT.
01/24/02 individual + el ’ - NT. N.T. N.T.
01/24/02 individual + - - N.T. N.T. N.T.
5 0124/02 Restau 14 individual  +  17(GIVI2) - N.T. NT. NT.
01/24/02 rant individual + el - N.T. N.T. N.T.
01/24/02 individual + —_ - N.T. N.T. N.T.
01/24/02 food-handler —  110a(GI/4), 110b (GV/13) - N.T. N.T. N.T.
01/24/02 food-handier - - - N.T. N.T. N.T.
01/24/02 food-handler - - - NT. N.T. N.T.
01/24/02 individual  + 113 (GI/12) - N.T. N.T. NT.
01/24/02 individual __+ 114 (GI/12) — N.T. NT. N.T.
5 01/30/02 Restau 5  individual — +  JI(GI2),J1(GIV12) - N.T. NT. NT.
01/25/02  rant individual _+  — - N.T. NT. N.T.
02/26/02 individual  + K1 (GI/5) - NT. N.T. NT.
4 02728002 8 4  individual  +  K2(GIUS) - NT. NT. NT.
03/01/02 individual + K3 (GIU3) - NT. N.T. NT.
03/01/02 individual 4+ K4 (Gl/4) - NT. NT. N.T.
12/25/02 individual +  Lla(GU/15), LIb (GI/8). L1a (GIU/4), L1b = N.T. NT. NT.
s 12725002 o 5 4 individual  +  L2a(GL10), L2b (GU13), L2c (GL/4) - N.T. N.T. NT.
12/25/02 individual + L3 (Gl/14), L3 (GII/3) SAV-L3 (GI/1) 58x10° 28x10° 2.1 x 10°
12/25/02 individual _+ 14 (GU14), 14 (GIV5) - NT. N.T. N.T.
02/07/03 individual + NI (GI/8) — N.T. N.T. NT.
g  02/07/03 Restau 4 individual 4+ N2 (Gl4) SAV-N4 (GII/3) 26x10% 35x10° 1.9x10°
02/07/03  rant individual 4+ N3 (Gl4) SAV-NS (GIV1) 45x10° - 2.1x10°
02/09/03 foodhandler _— — - - NT. NT. NT.
02/16/03 Restan individual +  OI (G/), O1 (GIU6) NT. N.T. NT.
7 02/17/03 5 3 foodhandler ~ —  O2a(GI/1), O2b (GV/4) - N.T. NT. N.T.
02/18/03 'ant individual +  O3a (GII/8), O3b (GII/6) — NT. N.T. NT.
03/01/03 individual _+  Pla(Gl/4), P1b (GI/8) = N.T. NT. NT.
03/01/03 individual + P2 (GIS), P2 (GII/3) - N.T. NT. NT.
03/01/03 individual +  P3(GIV4) - N.T. NT. NT.
03/01/03 individual 4  P4a (GI/2), P4b (GI/8) - N.T. NT. NT.
03/01/03 individual 4 PS5 (GIU5) - NT. N.T. NT.
03/01/03 foodhandler  —  — - N.T. N.T. NT.
8 03/01/03 Restau 12 14 food-handler - - - N.T. N.T. N.T.
03/01/03  rant food-handler - - - NT. N.T. NT.
03/01/03 food-handler - - - NT. N.T. NT.
03/01/03 food-handler —  PIO(GID) - NT. N.T. N.T.
03/01/03 foodhandler  — @ — - NT. N.T. N.T.
03/01/03 food-handler - - - N.T. N.T. NT.
03/01/03 foodhandler  — = — - NT. N.T. NT.
03/01/03 individual _ +_ P14 (GI/2) - N.T. N.T. NT.
12/16/04 individual +  RI (GI/3) - N.T. N.T. NT.
g  12/18/04 Monste 4 individual  +  R2(GI3) - N.T. N.T. N.T.
12/17/04 1y individual +  R3(GV]) - NT. N.T. N.T.
12/18/04 individual + — - N.T. N.T. N.T.
02/14/06 food-handler —  S1(GI/) - NT. N.T. NT.
02/14/06 individual  +  S2(GI/8), S2 (GII/4) - NT. N.T. NT.
02/14/06 individual +  S3(GII/3) - N.T. N.T. NT.
02/14/06 individual  +  S4(GI/8), S4 (GIV/3) - NT. N.T. NT.
02/14/06 individual +  S5(GII3) - N.T. N.T. NT.
02/14/06 individual 4+ 6 (GUS) - NT. N.T. NT.
02/14/06 Restau individual +  S7(GUS8) - N.T. N.T. NT.
10 02/14/06 19 15 individual + S8 (GUS), S8 (GII/6) - N.T. N.T. NT.
02/14/06 '3t individual 4+  S9(GIVS) - NT. N.T. N.T.
02/14/06 individual 4+  S10 (GI/8), S10 (GII/3) - N.T. N.T. NT.
02/14/06 individual 4+  S11(GIl/4) - N.T. N.T. N.T.
02/14/06 individual 4+  S12a(GI/14), S12b (GI/5), S12a (GII/3), - N.T. NT. NT.
02/14/06 individual + — - N.T. N.T. NT.
02/14/06 individual +  S14(GI/8) - N.T. N.T. NT.
02/14/06 individual  +  — - NT. NT. NT.
03/07/06 food-handler - = = N.T. N.T. NT.
11 03/07/06 Restau 4 individual 4+  T2a(GUS), T2b (GI/3) - N.T. N.T. NT.
03/07/06  rant individual + T3 (GI/S) - NT. N.T. NT.
03/07/06 individual  + T4 (GI/8). T4 (GII/3) - N.T. N.T. NT.
N.T. : not tested
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Detection of human enteric viruses in Japanese clams

SEMEE Grant S. Hansman BT BEERRA ML E258

. BIRGHE
Tomoichiro Oka EiBRERER VLA HE2EH
Tian-Cheng Li ESIERLERRR VLA H288
Osamu Nishio B SMPEWRRA BREMB L 52—
FH & ENEXIESREMER ALKHETEE
Naokazu Takeda [ETMESREBEF YL RE258

MREE

A total of 57 clam packages that were collected from supermarkets and fish markets

from 11 different sites in Western Japan between December 8th and September 6th,

2006 were examined for human enteric viruses (i.e., norovirus, Aichi virus, rotavirus,

adenovirus, hepatitis A virus, and astrovirus) using PCR and reverse transcription-PCR.

Sixty-one-percentage of packages were contaminated with one type of virus, 9% had

two different types of viruses, 28% had three different types of viruses and 9% had at

least four different types of viruses.

A. BIREKN

Gastroenteritis is one of the leading
causes of death by an infectious disease,
with more than 700 million cases of acute
diarrthoeal disease occurring annually.
The main viral

agents that cause

gastroenteritis are norovirus, rotavirus,

sapovirus, astrovirus, and enteric

adenoviruses Other important viral agents

that can accumulate in oysters and clams
are hepatitis A virus (HAV) and hepatitis
E virus (HEV). The impact of viral
contamination in the environment is
clearly evident in Japan where outbreaks

of norovirus oysters-associated

' gastroenteritis increases in winter and this

coincides with the oyster-harvesting

season in winter. The detection methods



for these viruses -in’ ehvironmental

samples and clinical specimens have

greatly improved over the past ten years’

and have provided a better understanding

- and distribution of these viruses.

The purpose of this study was to detect
Aichi

adenovirus, HAV, and astrovirus in clam

norovirus, virus, rotavirus,
packages sold at supermarkets and fish
markets that were destined for human
consumption in Japan using PCR and
reverse transcription-PCR and then
describe the genetic diverSity of the

positive noroviruses.

B. FRAZE
Clam samples. A total of 57 clam
(Corbicula japonica) packages (i.e.,
30-60 clams per package) were collected
from supermarkets or fish markets
from 11

geographically distinct sites in Western

(non-export) different
Japan between December 8th, 2005 and
September 6th, 2006. The clam packages
were screened for norovirus, Aichi virus,
rotavirus, HAV, and
astrovirus using PCR and RT-PCR. These

57 packages were previously screened for

adenovirus,

sapovirus and 46 of 57 packages were
screened for HEV.
Viral extraction. The clams were

“of phosphate-buffered~ saline

- shucked, “and ‘the .digestive diverticulum

removed by dissection on the day of
harvest and then weighed and
homogenized in nine times their weight
(PBS)
without magnesium or calcium. In brief,
one gram of digestive diverticulum
(10-15
homogenized with an Omni-mixer in 10
ml of phosphate-buffered saline (pH 7.2).

After centrifugation at 10,000 x g for 30

clams per package) was

min at 4°C, the supernatant was layered
onto 1 ml of 30% sucrose solution and
ultracentrifuged at 154,000 x g for 3 h at
4°C. The pellet was resuspended in 140
pl of distilled water and stored at -80 °C

until use.

DNA and RNA extraction and reverse
transcription. Viral DNA (for detection
of adenovirus) was extracted from the
resuspended pellet using QlAamp DNA
Stool Mini Kit (Qiagen, Hilden,
Germany). Viral RNA (for detection of
norovirus, Aichi virus, rotavirus and
HAV) was
resuspended pellet using QIAmp Viral
RNA Mini Kit (Qiagen, Hilden,

Germany). For reverse-transcription (RT),

extracted from the

the RNA solution was treated with 2 U of
RNase-free DNase [ (Takara, Tokyo,
Japan) for 30 min at 37°C followed by

the inactivation of the enzyme at 75°C for



5 min. RT was. performed with 15 pl of
RNA solution and 15 pul of RT mixture
that contained 1 mM dNTP mixture, 10
mM dithiothreitol,
hexamers (Takara, Tokyo, Japan), 33 U
RNase inhibitor (Takara Tokyo, Japan),

0.75 pg random

300 U-reverse transcriptase Superscript Il
(Invitrogen, San Diego, CA) and 4.5 ul
Superscript 1I buffer.

PCR. For norovirus PCR, the primers
were designed to amplify the 5’ prime
end of the capsid gene. Briefly, for
COGIF and GISKR
primers were used for the 1st PCR and
then GISKF and G1SKR primers were
used for the nested PCR. For norovirus
GII, COG2F and G2SKR were used for
the Ist PCR and then G2SKF and
G2SKR primers were used for the nested
PCR. For Aichi virus, C94b and 264K

norovirus GI,

primers were used and these were
designed to amplify the 3C/D junction
(protease/polymerase). For rotavirus
(Group A), primers were designed to
amplify the major outer capsid
glycoprotein VP7 and the rotavirus type
was determined by PCR size. For
adenovirus, primers were designed to
detect the EIB
adenoviruses, i.e., Ad40 and Ad41, and
determined by PCR size. For HAV, we

used a set of nested in-house primers

region of enteric

designed to amplify the capsid gene. For
HAV - first PCR,. we
HAV+2799 -

(5'-ATTCAGATTAGACTGCCTTGGTA
-3') and antisense HAV-3273 primer
(5'-CCAAGAAACCTTCATTATTTCAT
G-3'). For HAV nested PCR, we used
sense HAV+2907
(5'-GCAAATTACAATCATTCTGATGA
-3') and antisense HAV-3162 primer
(5'-CTTCYTGAGCATACTTKARTCTT -
G-3'). The HAV PCR conditions were the

astrovirus,

used sense

primer

primer

same as norovirus. For
PreCAP1 and 12GR primers were used to
amplify the 1st PCR product and then
Mon244 and 82b primers were used for
nested PCR, which were designed to
amply the 5’ prime end of the capsid gene.
Two types of positive controls and a
virus-free negative control per five assays
for norovirus PCR were used. All PCR
products were analyzed by 2% agarose
gel electrophoresis and visualized by
ethidium bromide staining. Norovirus,
Aichi and HAV

sequences were prepared as previously

described.

virus nucleotide

Aichi

virus and HAV nucleotide sequences

Sequence analysis. Norovirus,
were prepared with the terminator cycle
(version 3.1, Applied
UK) and

sequence kit

Biosystems, Warrington,



determined with the ABI 3130 sequencer
(ABI, Boston, MA). In order to determine
the norovirus genotypes in the packages
with multiple genotypes we cloned the
RT-PCR pCR2.1

(Invitrogen) and at least four clones from

products  into

each Sample were sequenced. The genetic
diversity of the adenoviruses was not
determined in this study. Norovirus
nucleotide sequences were aligned with
Clustal X and the

distances were

calculated by Kimura’s two-parameter

method. The nucleotide

sequence data determined in this study

‘norovirus

has been deposited in GenBank under
accession numbers EF424485-EF424557.

C. BIR&EmR

Thirty-five of 57 (61%) packages were
contaminated with one type of virus, 5 of
57 (9%) packages were contaminated
with two different types of viruses, 16 of
57 (28%) packages were contaminated
with three different types of viruses and 5
of 57 (9%) packages were contaminated
with at least four different types of
viruses (Table 1). Astrovirus was not

detected in any of the packages.

Noroviruses. Thirty-one of 57
(54%) packages were contaminated with
noroviruses (Table 1). Norovirus GI and

GII sequences were detected in 24 and 23

packages, respectively (Figure 1). A total
of 24 norovirus GI sequences were
detected and these clustered into nine
different GI genotypes (Fig. 2), including
one unpublished GI genotype (Gl/1, GI/2,
Gl/4, GI/S, GI/8, GU/11, GUI/12, GI/14,
and GI/New). A total of 23 norovirus GII
were detected and these
different GII

including one

sequences
clustered into eight
(Fig.  2),
unpublished GII genotype (GIl/2, GII/3,
Gll/4, GII/5, GII/6, GII/7, GII/9, and
GII/New). More than half of the

norovirus-positive péckages, 20 of 31

genotypes

(65%), contained two or more norovirus
genotypes. Twenty-three of 31 (74%)
norovirus-positive packages were
co-contaminated with two or more other

types of viruses (Table 1).

Aichi virus. We found that 19
of 57 (33%) packages were contaminated
with Aichi viruses. The 19 Aichi virus
sequences shared over 95% nucleotide

homology, suggesting that the same strain

- contaminated the clams. These 19
sequernces closely matched
(approximately 95% nucleotide

homology) genogroup A sequences found
on the database (data not shown). All of
the Aichi virus-positive packages were
viruses

co-contaminated with other

(Table 1)..



Rotavirus. Fourteen of 33
(42%) packages were contaminated with
rotavirus (24 packages were unavailable
for screening). Six different rotavirus G
types were detected, i.e., G1, G2, G3, G4,
G8, and G9. Of the 14 rotavirus-positive
packages nine (53%) contained two or

more rotavirus G types (Table 1).

Adenovirus. Seventeen of 33
(52%) packages were contaminated with
adenoviruses using primers designed to
detect the two enteric adenoviruses, i.e.,
Ad40 and Ad41. Fourteen of 17 (82%)
were

adenovirus-positive ~ packages

co-contaminated with other viruses

(Table 1).

HAV and HEV. One of 57
(2%) packages was contaminated with
HAV. Sequence analysis of the capsid
gene indicated that it belonged to subtype
IA. HEV was previously detected in 2 of
46 packages. An additional 11 packages
were sgreened for HEV, however these

were all negative (Table 1).

D. H%

This study has shown that the Japanese
clams were highly contaminated with
many types of human enteric viruses

capable of causing gastroenteritis and/or

acute viral hepatitis. At present, the
of Food

Sanitation Law mainly focuses on

Enforcement  Regulation
bacteria contamination, in Japan. Clearly,
regulations and standards need to be
revised in order to address this problem
with viral contamination in the Japanese
clams. The health risks associated with
eating contaminated oysters have been
well documented, but further studies are
clearly needed in order to determine the
health risks associated with eating these

contaminated Japanese clams.
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