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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 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 Gll was 16.7%
and 8.3% in the water samples, respectively. The VP1 partial gene sequence analysis showed that
Gl.6 was predominant in the water samples, in which GIl.4 Sydney 2012 was also detected.
Meanwhile, compared with GGII.3, Gll.4 Sydney 2012 was more prevalent in human population.
The nucleotide homology of partial VP1 gene of Gll.4 Sydney 2012 from different samples
showed 98.2%-100.0%. [Conclusion] NoVGII.4 Sydney 2012 was the predominant genotype in
human population of Shenzhen city. To some extent, NoVs are probably circulating between
water environment and human population.
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1.1 HRAXRE
1.1.1 SAZKARAS . S M2 BRI T 58 P A AR 5 ORI, R AR OE . A
T T 2 PRI B o AR A AR S TR, Ak K 22 BOK R R T 3 2 X %47 Jm R AR
WK AR, 2014 4F 3 H & 2015 4F 2 HAEGEIITT I _E R iCE IR By S
BAO AR, N ARSI RS ) A KA RO H R —IR, i 1 L, 3k 24
PRI K AR AV RIS 12 22 S0 =
1.1.2 FRBIFRA: 2014 4 3 H % 2015 4 2 H EIRYIFE B Fe R4k 287 fr Sk AR i vE B 1
RIFNIIFAERRA, WBIE RN, HAFT-80 T Fetaill.
1.2 FRARLIE

KPR ASFISEAEAR AR 53 SIAEAS [FI R S AN [F) S50 =5 10E AT
1.2.1 JAIKERA: KFEAAGEIE, 4 T &4 3 000 r/min £5.0> 30 min, H{ 500 mL i
T, N 2.50 mmol/L i) MgCl, ¥ 10 mL, 24 £ 74 0.05 mmol/L, il 1 mol/L HCI i
i pH % 3,50, 0.45 pm FLRKNIR AL 4 B EE BT DE, B ETRE JE R B B 0V T
BYEL, I 30 mL 1.5%24 A& -0.05 mol/L H 2 ER ¥ it i (pH 9.50), 7EFEFK L 480 r/min &
PvEMt 30 min, USCEEELIBOIN N 244 AR PEG8000-NaCl #HT k4. 780 R%, T4 <T
ErE; 764 T, 10000 r/min 0> 30 min 5 3 _LIEWL REAUTIE: UIEMI 1 mL Hanks
RS, HX 200 uL FREVR AR IR IUM FF RNA, Bl RFFER-80T fR17-&H .
1.2.2 FEEFRA: FEEIIA 1 mLDMEM, JWiERY 2 min, 3000 r/min &> 5 min, X 200
uL EIERAFHEEURTE RNA.
1.3 #ZERIEEN

I AL IR LR £y Roche High pure viral RNAKit, 1674 [E Roche 2.
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2P 25 b, 2 Rnase 7K 11 pbL, %55 RNA B 10 plo B4R : 50 <T 30 min i
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Figure 1 The monthly distribution of NoV in Maozhou river
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Figure 2 The monthly distribution of NoV in human clinical specimen



2.2 RT-PCR =4 F4E

RT-PCR #3456 {1 NoV FHYEFEA, S AR HE RS vk o IR S 1 26 1R 30 1y, FHER
N 53.6%, FHUAZKFHMEREA 5 4y, NGV AN FSEREM 25 7. B 30t R S MR 9
B r=)ik % TaKaRa EAEYICRIE) A RIF,  BCEINFFRE SR 25 4y, FAm KEE o 3 4
G5 o NFEERE A 22 47
2.3 NoV ElREM 7%

I 45 5 e v A 35 0 Bl 0 i, KSR 81 A% GenBank. 1 3 i 3 #kk E S YT
K BV W E5 20 & 1 8k NoVGIIL4 Sydney 2012 B!, 2 #k NoVGL.6 %, GenBank %5
43A0N KU291218. KU291225. KU291226, b KU291225 F1 KU291226 FEX %N GI.6
B, [FEEPES BT 4E R 100%. TEIRGRIEYS B8 3@ R AR 22 #RitEU%H GenBank
5 2y Wl KU194790. KU194793. KU194798. KU194799. KU194806-KU194808 .
KU194818-KU194821 . KU194827-KU194830 . KU194836 . KU194837 . KU194852 .
KU291228. KU291229. KU194861. KU194864. H:f KU291228. KU291229 /& NoVGlII.3
AL, AL 99.5%. SRR T IEVE B IS AR A K 1) NoVGIIL4 Sydney 2012 A n
Jia B AL A 98.2%—-100%
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Figure 3 Phylogenetic tree of norovirus strains
T RIS 9 AR SRR AT Kb A5 U 5 8570 AR IE 0 AR A, 73 30 BRI 2R M BEAG R 1000
U TR RGZ T R B 20 by AR FONRERER ;. B 2ME<T0%BCH RoR ks Frd 7o i 4 75 AO9 i i 5
VR /[ 56} 1) (GenBank 4 5). CHN: B[ ; AU: B KFITE; JP 8L JPN: HA; ZA: BAERFR.
Note: Norovirus strains from Clinical specimen and river samples were marked as Aand A, respectively. The numbers in
the branching points are bootstrap values expressed as percentages of 1 000 replications; Scale for evolutionary distance;
The bootstrap support values of <70% were not indicated; The sequences are labled as norovirus

subtype/City/Country/Year (GenBank accession No.). CHN: China; AU: Australia; JP/JPN: Japan; ZA: South Africa.
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