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Abstract: [Objective] This study aimed to monitor noroviruses (NoVs) in the water environment and
human population in Shenzhen city, and to explore the relationship for NoVs circulation between the
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two media. [Methods] Twenty-four water samples from Maozhou River and 287 clinical specimens
were collected in Shenzhen city from March 2014 to February 2015. Water samples were firstly
concentrated by mixed cellulose ester microporous membrane and PEG, and clinical specimens were
directly diluted for RNA extraction. NoVs were firstly detected through real time RT-PCR, and the
ORF2 capsid protein gene (VP1) of NoVs were got by RT-PCR and sequenced for genotype analysis.
Homology and phylogenetic analyses were performed to investigate the relationship between the
NoVs from environment water and those from human population. [Results] The positive rate for the
water samples was 23.1%, including 8.3% and 41.7% positive rates for the upstream and downstream
samples, respectively; while the positive rate for clinical specimens was 17.4%. The positive rate of
genotype NoVGI and GII was 16.7% and 8.3% in the water samples, respectively. The VP1 partial
gene sequence analysis showed that GI.6 was predominant in the water samples, in which GII.4
Sydney 2012 was also detected. Meanwhile, compared with GGII.3, GII.4 Sydney 2012 was more
prevalent in human population. The nucleotide homology of partial VP1 gene of GII.4 Sydney 2012
from different samples showed 98.2%—100.0%. [Conclusion] NoVGIl.4 Sydney 2012 was the
predominant genotype in human population of Shenzhen city. To some extent, NoVs were probably
circulating between water environment and human population.

Keywords: Norovirus, Water environment, Human population

(Noroviruses NoVs) NoVs 2014 3
RNA (7.5-7.7 kb) 2015 2
RNA 3 (ORFs) 1
ORF2 VP1 NoVs
6 (Genogroup) GI GII GIII GIV GV 1 MEEHE
GVI GI GII 9
2 1.1 FRAZFE
2 oo Novs L1k
[4]
20 5 o]
Bl Novs
2014 3 2015 2
(
) 1L
; 24
[6-7] 112 fRBIERA: 2014 3 2015 2
287
NoVs (8] —80 °C
NoVvs" 1.2 #RZACETALEE

PCR (Real time RT-PCR)
PCR (RT-PCR) NoVs
ORF2 (VP1) 1.2.1 SA7KERZ: 4 °C
3 000 r/min 30 min 500 mL

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2168 AEY) 4R Microbiol. China

2016, Vol.43, No.10

2.50 mmol/L  MgCl, 10 mL
0.05 mmol/L 1 mol/L HCI pH  3.50!""
0.45 pm
30 mL 1.5%
-0.05 mol/L (pH 9.50)
480 r/min 30 min
PEG8000-NaCl 4 °C
4°C 10000 r/min 30 min
1 mL Hanks
200 pL RNA
—80 °C
122 FEBHRA: 1 mL DMEM
2 min 3 000 r/min 5 min 200 uL

RNA

1.3 #ERIEEL
Roche High Pure Viral

RNA Kit Roche
1.4 SEEREHEER PCR

GI RNA PCR

GII
PCR
ABI7500 PCR
ABI
1.5 RT-PCR
NoVs ORF2 (

5 ) VPI Gl
(GISKF/GISKR)  GII (GOG2F/G2SKR)Y
TaKaRa ( )

GI (330 bp) GII (389 bp)

One Step RNA PCR Kit TaKaRa

PCR (50 pL) 2 puL
(20 pymol/L) 1 pL 25 uL RNase
11 pL RNA 10 pL 50 °C
30 min 94°C2min 94°C30s 53°C30s
72°C30s 45 72°C 10 min 4 °C

1.5% 11ov 35 min

1.6 XEGIF
RNA TaKaRa
GenBank
http://www.rivm.nl/

mpf/norovirus/typingtool

1.7 RELRM S #7F02 5L Rt

BioEdit
MEGA 5.0
GenBank
2 GRG0
2.1 SERROEFESER PCR R
RT-PCR 24
287 NoVs
56 NoVs 23.1% (6/24)
NoVs 17.4%
(50/287) 1 NoVs
2014 4-7
41.7% (5/12) 8.3%
(1/12) NoVGI 16.7% (4/24)
NoVGII 8.3% (2/24) 2
NoVs 6—9
NoVs NoVGII

[T NoV GlI-downstream
NoV Gl-downstream
B3 NoV Gll-upstream
NoV Gl-upstream

g
8
=
5
28
=B
3z
g&21¢
N
ck
4 = roo
1) %
s /\,
2 <5
2 0 % X:?x, \’
@‘b" ?»Q‘ @‘ﬁ o o ?,\)"o'%e& : QO"'\A& g 0

Month

1 Ak iEmmEER R R 2%
Figure 1 The monthly distribution of NoV in Maozhou
river

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2169

= NoVGII
-+ NoV-positive rate in clinical specimen 30

mNoVGI
A s

— 20

—
<

=5}

(=)}

15

S

10

! )

@/&'Yg&'@gﬁx&v\é\’ Y&%éz&’od‘é@’oeo '\‘v‘\}‘zﬁo'
Month

B2 IsKRESHEARIENFSHREER

Figure 2 The monthly distribution of NoV in human

clinical specimen

N

Number of NoV-positive clinical specimen
NoV-positive rate in clinical specimen (%)

2.2 RT-PCR FE=¥NFELER
RT-PCR 56  NoV

30
53.6% 5
25 30
TaKaRa ( )
25 3
22

2.3 NoV EiEMES

GenBank 3 3
1 NoVGIL4 Sydney 2012

2 NoVGIL6 GenBank KU291218

KU291225  KU291226 KU291225

KU291226 GIL.6

100% 22
GenBank KU194790

KU194793 KU194798 KU194799

KU194806-KU194808  KU194818-KU194821
KU194827-KU194830 KU194836 KU194837
KU194852 KU291228 KU291229 KU194861
KU194864 KU291228 KU291229 NoVGIIL.3
99.5%
NoVGIL4 Sydney 2012

98.2%—100%
3 i

NoVs
2014 3 2015 2
NoVs NoVGI.6 NoVGIIL4
Sydney 2012
NoVs NoVGIIL.4

Sydney 2012
NoVGIIL.4 Sydney 2012

NoVGIL4 2-3
M 2011
NoVs GIL4 2006b [
2012 NoVGIL4 Sydney 2012

13-4 NoVGIL4
Sydney 2012

GIL.4
GIL.4
[15]
NoVs
[16]
4-9 (7
NoVs (18]
NoVs (19
[20-21] NoVs
[22]
2014
100 t
60 t 60%

53.8%
31 2014 47 ( )

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2170 AEY) 8 FR Microbiol. China 2016, Vol.43, No.10

A Norovirus GII.4/Shenzhen/CHN/2014 (KU194793)
A Norovirus GII.4/Shenzhen/CHN/2014 (KU 194845)
A Norovirus GII.4/Shenzhen/CHN/2014 (KU194830)
4 Norovirus GII.4/Shenzhen/CHN/2014 (KU 194806)
A Norovirus GII.4/Shenzhen/CHN/2014 (KU194828)
4 Norovirus GII.4/Shenzhen/CHN/2014 (KU 194829)
Norovirus GII.4/Hong Kong/CHN/2012 (KC175323)
4 Norovirus GII.4/Shenzhen/CHN/2014 (KU 194836)
Norovirus GI1.4/Sydney/AU/2012 (JX459908)
4 Norovirus GII.4/Shenzhen/CHN/2014 (KU194861)
A Norovirus GII.4/Shenzhen/CHN/2014 (KU 194807)
A Norovirus GII.4/Shenzhen/CHN/2014 (KU 194827)
A Norovirus GII.4/Shenzhen/CHN/2014 (KU194790)
A Norovirus GII.4/Shenzhen/CHN/2014 (KU194820)
4 Norovirus GII.4/Shenzhen/CHN/2014 (KU194808)
- a Norovirus GII.4/Shenzhen/CHN/2014 (KU194798)
1A Norovirus GII.4/Shenzhen/CHN/2014 (KU194819)
A Norovirus GII.4/Shenzhen/CHN/2014 (KU194821)
— Norovirus GI1.4/Woonona/AU/2012 (JX459907)

I A Norovirus GII.4/Shenzhen/CHN/2014 (KU291218)
_|—A Norovirus GII.4/Shenzhen/CHN/2014 (KU194799)
4 Norovirus GII.4/Shenzhen/CHN/2014 (KU194818)
- a Norovirus GII.4/Shenzhen/CHN/2014 (KU194837)
A Norovirus GII.4/Shenzhen/CHN/2014 (KU194852)

Norovirus GI1.4/JP/2006 (AB291542)

Norovirus GII.4/Hunter/Australia/2006 (DQ078794)
[ Norovirus GII.4/Kenepuru/NZL/2006 (EF187497)
Norovirus Gll.4/Farmington Hills/fUSA/2003 (AY502023)
Norovirus GI1.4/Wellington/1995/USA (FJ411169)

Norovirus GI1.4/JP/2005 (AB220922)
Norovirus GI1.4/Australia/1999 (AF145896)
Norovirus GII1.4/UK/1995 (X86557)
L—— Norovirus GII.14/US/1999 (AY 130761
Norovirus GII.6/Saitama/JP/2000 (AB039776)
Norovirus GI1.8/Saitama/JP/2000 (AB039780)
_E)rovirus GIL9/USA/1997 (AY038599)
— Norovirus GII.7/Gwynedd/US/1994 (AF414409)
4 Norovirus GII.3/Shenzhen/CHN/2014 (KU291228)
99'a Norovirus GI1.3/Shenzhen/CHN/2014 (KU291229)
9 Norovirus GIL.3/MX/USA/1995 (U22498)
Norovirus GII.13/JPN/2002 (AB078334)
Eorovirus GIL.10/Erfurt/Germany/2001 (AF427118)
76 Norovirus GII.13/JP/2002 (AB078334)

Norovirus GII1.17/USA/2002 (AY502009)

Norovirus GII.16/USA/2006 (AY502010)
T’E\Jomvirus GIL1/Hawaii/USA/2000 (U07611)
8 Norovirus GIL12/JPN/2002 (AB039775)
Norovirus GIL. 11/JP/1997 (AB074893)
Norovirus GIL15/US/1999 (AY130762)
Norovirus GI.7/Winchester/UK/2001 (AJ277609)
Norovirus GL3/USA/2000 (U04469)

Norovirus GI.8/Boxer/USA/2001 (AF538679)
Norovirus GI1.2/UK/1996 (L07418)
Norovirus GI.4/Chiba/JPN/2001 (AB042808)
Norovirus GI.5/JPN/2002 (AB039774)
Norovirus GI.1/USA/2006 (M87661)
Norovirus Gl.6/Empangeni/ZA/2013 (KR904263)
70 A Norovirus G1.6/Shenzhen/CHN/2014 (KU291228)
100 '4 Norovirus G1.6/Shenzhen/CHN/2014 (KU291229)
0.05

100

3 EWREEES
Figure 3 Phylogenetic tree of norovirus strains
A A 1 000
<70% / /]

(GenBank ).
CHN AU JpJPN ZA
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