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Norovirus contamination and genotypes in shellfish in Shanghai WU Limeng?, TENG Zheng",
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Abstract:

[Background] Norovirus (NoV) is a major cause of foodborne diseases. Shellfish as an important
vector can bioconcentrate viruses from the environment.

[Objective] This study investigates NoV contamination in retail shellfish in Shanghai and
genotypes of positive strains, aiming to provide evidence to prevent foodborne diseases and
make relevant preventive measures.

[Methods] Real-time reverse transcription polymerase chain reaction (RT-PCR) was used for
screening NoV in 580 shellfish samples collected from Shanghai markets from 2017 to 2019.
Reverse transcription nested polymerase chain reaction (RT-Nest-PCR) was used for amplification
of partial viral protein 1 (VP1) fragments and genotyping.

[Results] Among a total of 580 shellfish samples, the positive rate of NoV was 8.97%. Gll was
the main genotypes (5.86%, 34/580), followed by Gl (2.24%, 13/580) and GI+GlI dural infection
(0.86%, 5/580). The positive rates of NoV in shellfish samples were different among different
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seasons (x’=8.132, P=0.043), higher in winter and spring. The positive rates in different shellfishes were also different (y*=14.152,
P=0.049), higher in Unionidae and Ostreidae. The phylogenetic analysis results for the partial VP1 showed that Gll.2, 3c, 13, and
17 were positive in the shellfish samples. The identity of nucleotide sequences between one GlI.2 strain and the reference X81879
was 88.8%; between two Gll.3c strains, 91.6% identity, and between the two Gll.3c strains and the reference AB385626, 87.1%-
92.0% identity; between one GII.13 strain and the reference AY113106, 93.6% identity; between one G11.7 strain with the reference
LC037415, Nanjing GII.17 strain KU757049, and Shanghai GII.17 strain (KT380915), the identities were 98.6%, 97.8%, and 97.4%,

respectively.

[Conclusion] NoV contamination is prevalent in retail shellfish in Shanghai, and displays seasonality with a winter/spring peak. NoV GlI

remain the predominant genotype.

Keywords: shellfish; norovirus; genotype
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& 809% & (norovirus, NoV) 4L #1%% = (sapovirus,
SaV) , "EATR SRV IRESE A (rotavirus group
A, RVA), BRB & B985 & BR /8 5 (human enteric
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112 FE2VE LR AESE PCR{Y (LIGHTCYCLER
480, 3 [E ROCHE), i 5% 28 (MAXQ6000 &, 3%
THERMO) , =R & TV O\l (SORVALL Stratos B, <[EH
THERMO) , PCR{Y (7900 2Y, 3<[E| APPLIED BIOSYSTEMS) ,
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Mini kit (2 [E QIAGEN) , RNA Ultrasense One-step
Quantitative gRT-PCR System ( 3£ [E Life Technologies) ,
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ZER, SIMARE IR 1. REARZRIRTI SRR
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EBFRKATEXNER, 8 MFEALGENESBSMANG
EIEHXNER (TRAS), SHAPCRIERYIRIZE
TEXTER. FAMEXT R MY B URIEL G EIES
WA (5. Yz AT BT, BBt BAT
40, PAMEXTER ct E/NF 30 BY, iR SRR EIEE Ko
PRMERE AR EFRAER - Y ct{E/VF 35, FIENFAME ;
Ct{ERTF 40, #I7E NBRM ; ct{BETE 35740 Z B BIHR
AEELW, EELWH ctETHTE 35740 Z 8] BT ¥
TE A BAME 1,

&1 NoV3|¥RIRst

Table 1 Primers and probes for NoV detection

ik LE===tuit 5 (5°-3")

real-time RT-PCR &% Gl 1E[6) GG1F : CGCTGGATGCGNTTCCAT
2 [E GG1R : CCTTAGACGCCATCATCATTTAC

¥t FAM-TGGACAGGAGAYCGCRATCT-TAMRA

ENFEE Gl 1E[A] GG2F ; ATGTTCAGRTGGATGAGRTTCTCWGA
%[5 GG2R : TCGACGCCATCTTCATTCACA

¥t FAM-AGCACGTGGGAGGGCGATGG-TAMRA

Emmse ™ g1
1E[6) COG1F : CGYTGGATGCGNTTYCATGA
2 1A G1SKR : CCAACCCARCCATTRTACA
HEH
1E A G1SKF ; CTGCCCGAATTYGTAAATGA
2 [B G1SKR ;: CCAACCCARCCATTRTACA

RT-nest-PCR

EinmEen™ s
1E [ COG2F : CARGARBCNATGTTYAGRTGGATGAG
J2 [ G2SKR : CCRCCNGCATRHCCRTTRTACAT
o
1F A G2SKF : CNTGGGAGGGCGATCGCAA
26 G2SKR : CCRCCNGCATRHCCRTTRTACAT

1.2.4 RT-nest-PCR & BY &f 43 Real-time RT-PCR A 14
M Nov FR 1% # 7%, & BR STk 3K FJ RT-nest-PCR % 73
AT B VPIXERR . 5I1MFEHIINTRL §Ig&E
AREBEMRNEZHTN T, E—RTEER (sSoul) :
2xReaction Mix 25uL, 5— _ETFH5(4) (10 pmol-L™)
£ 1L, SuperScript™ 11l RT/Platinum™ Taq Mix 2 uL,
Autoclaved distilled water 16 uL, ﬁ’f&SuLo BT RN
%1 : 50°CiEFEFE 30 min, 94°CTAZE M 2 min ; 94°C
T4 155, 58°CiE A 30s, 68°CHEMH30s, £ 30 ME
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I ; 68°CHEMR 5 min, -80°CIRTFE Ao B I 1
& % (50pL) : PrimeSTAR HS (Premix) 25uL, 55 — %
ETHE51% (10 umol.L?) & 2L, Autoclaved distilled
water 16 uL, IR 5L, B RN M : 98°CTRL 4
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1.2.5 REEERNFNS FRAHNLDM T BISuLPCR
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M EEREENF. MEFEIRE VPl XE D IZEHER
F7%!| A Bioedit7.0.9.0 # Clustalw 343177 5| 4R 840
Eb3Fo M GenBank T & Nov GII B & H AT B & = #%
FF5l, B MEGA 6.06 RIEHIRE R G (LI, HIBIEE
fEA4B1E % (neighbor-joining, NJ) TN, S
PR FZ FH Bootstrap LM (LI AT 1%, WICTEE R
791000%, 81t Z G5 40 59 47 D1 287K 7= S AR Nov
Ry 5&&EHFIEESEXR, BERBTAMHER
TP,
1.3 #itESR

[¥7 FB EXCEL 2010 31T D1 287K = i M 45 R EFERY
RNLE, KA SPSS 19.0 B4 1K= faH NoV 14
HIERHEITHRITE D, RARAKRKEXSREZFET.
FEIFHZE 2K 7= G H NoV i R AT EL R, I8 7K
HE a=0.05,

2 #R
2.1 st k=g NoV g HiE,

580 14 187K A 52 (K H Nov, 1R A
8.97%. HH NoV GI Bt HH = /9 2.24% (13/580) , NoV
Gl BY 10 % 9 5.86% (34/580) , NoV GI 1 GII JE & B
7 0.86% (5/580) , NoV GI B F 16 H k2 MM
RIJINF Nov GIl B, Nov GI BY JL SRR EH
BRI H,

2.2 FEZET NoVigHIE,

2017—2019 FEMINZETS NoV 1 HH R 5147 13.08%.
6.80%. 6.66% 1 16.00% (IL3% 2) , TUZEF5HY D1 20K
FoANVIEENESERITER X (¥=8.132,
P=0.043),

2.3 FEMZEK= 5 NoV i H1E)

AORBFAR AL R B3 D1 MG L. 4E8h. R, B,
B2 B \KEN LK™= R, NovieHEREmME
R, 21.21%, Etaor R - MR HEL 5B

Bl 2R, IR, BINRMER, RENZEK= R
NoVIHERERERITFEN (¥*=14.152, P=0.049),
EEN

®2 FRFETNEKmF NoV i HER

Table 2 NoV detection results in shellfish in different seasons

NoV Gl AY GIl BY

FH OERE g e M = AN RS AN RE
®mOX/% B /% HOK/% W X%

GI+GII B

&HE 130 17 13.08 5 3.85 9 692 3 231
BE 250 17 6.80 3 1.20 12 4.80 2 080
#ME 150 10 6.66 4 2.67 6  4.00 0 0.0
KE 50 8 16.00 1 2.00 7 14.00 0 0.0
&1t 580 52 897 13 2.24 34 586 5 0.86

[GE] * : x*=8.132, P=0.043,

=3 AENERFHIEK= TP NoViSHIER
Table 3 NoV detection results in different kinds of shellfishes

Livdak5
mi K R /%
GIE GIE  GHGIE /it
R} 33 1 6 0 7 21.21
ka7 32 0 2 3 5 15.63
AL 9 1 0 0 1 11.11
Lop il 285 9 19 1 29 10.18
125} 30 0 2 0 2 6.67
Ma &t 51 1 1 1 3 5.88
=1k 52 0 2 0 2 3.85
2R 88 1 2 0 3 3.41
ait 580 13 34 5 52 8.97

[E] * @ x=14.152, P=0.049,

2.4 NoVEFRFEIE

Bt 5% AR Th 3R 15 5 R SRR F D1 287K 7= G PR 14 5 245
VP X EB D IZBAFE 5!, & Genbank LR EIHY Nov
GIERTRESERFY|5 N XKKPWZERFTIEREM
EDFRFHUN, LMRESSEKREESEXR,
14£RER  YPIOES G2 B S ZEHEX81879 R TE
BE—49%E, BR%R88.8%, BF G2 LA, HP3.
YP8 7% 1% i8] [F 5B M 7 91.6%, 5 GII.3c Il B & # ik
AB385626 BRTER — X Lk, ERM/787.1%~92.0%,
B F Gi.3c I BY, D3 1 5 GII.13 B & & 1 AY113106
RER—9X L, BREM%N3.6%, BFGN13E,
D785 GIL.17 B Lco37415 BIERI— 9 2 £, EIRM
7998.6%, & F GI.17 B, [E]BY, ID7 #k5 2014 FE & T
897175 R Pk KU757049 A _LE /8 Hk KT380915 [E)JR M4 5
579 97.8% #197.4%,
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KU757049.1_GlI/Hu/CN/2014/GlI.17/Nanjing
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AYPS
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53 AJ277618.1_GlI/Hu/GB/1990/GlI.12/Wortley
78 U07611.2_GlI/Hu/US/1971/GlI.1/Hawaii
98 X81879.1_GIl/Hu/GB/1994/GlI.2/Melksham
AYP10
78 AJ277607.1_GlI/Hu/GB/1990/GlI.5/Hillingdon
86 AF427118.1_GIl/Hu/DE/2000/Gl1.10/Erfurt546
AB083780.1_GlI/Hu/IP/2003/GII.22/Yuri
AJ277608.1_GlI/Hu/GB/1990/GlI.7/Leeds
59 AY130761.1_GlII/Hu/US/1999/GlI.14/M7
AF195848.1_GIl/Hu/NL/1998/GIl.8/Amsterdam
87 AY038599.2_GlI/Hu/US/1997/GII.9/VA97207
53 AJ277620.1_GlI/Hu/GB/1990/GII.6/Seacroft
100 HM633213.1_GlI/Hu/JP/2008/GlI.6/Shizuoka
AF414410.1_Gll/Hu/US/1994/GII.6/Miami292
EU373815.1_GII/Hu/DE/2002/GlI.20/Luckenwalde591
X76716.1_Gll/Hu/GB/1993/Gl1.4/Bristol
67 KC894942.1_GlI/Hu/CN/2011/Gll.4/_Guangzhou
100 lo1x459908.1_GlI/Hu/AU/2010/GlI.4/Sydney
97| [LKF306214.1_GlI/Hu/CN/2013/Gll.4/Jingzhou
72| rAB445395.1_GlI/Hu/NL/2007/Gl1.4/Apeldoom
GQ845367.2_GlI/Hu/AU/2008/GIl.4/NSW001P
62|rGU445325.2_Gll/Hu/US/2009/GlI.4/NewOrleans
005 85LKC577174.1_GlI/Hu/CN/2011/Gll.4/Jiangsul

U] ARTHRFALMBFS ; LEHIRREEMLR AL EBREA ;
NEKERTEIIZEINEEES ; #F%RR Bootstrap 7A M
A RE,.

1 NoVEHVP1XIPHEREE L IITE
Figure 1 Phylogenetic analysis of NoV strains based on partial
VP1 region
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