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[ Abstract] Objective To monitor the epidemiology of norovirus infection in diarrheal children in
Shanghai between 2009 and 2011 and characterize the genotypes of norovirus strains. Method The stool
samples were collected from children visiting outpatient clinic for acute non-dysenteric diarrhea between 2009
and 2011. One step real-time RT-PCR was used for screening norovirus genogroups G I and G II . The
genotypes of norovirus genogroup G II were classified based on the nucleotide sequences of both partial capsid
and polymerase fragments. Result A total of 2 288 outpatient children with acute diarrhea were included in
this study, out of whom, 531 (23. 1% ) were positive for norovirus in the fecal specimens based on real-time
RT-PCR test. Norovirus was prevalent throughout the year and an increased activity of norovirus infection was
usually observed between July and October. Children <4 years of age accounted for 95.2% of norovirus-
infected cases, and the detection rate of norovirus was significantly higher in diarrheal children <4 years
than in those =4 years (24.4% vs. 10.7% ,x* =10.66,P <0.05). Of 531 norovirus-positive specimens,
4 (1.7% ) were positive for genogroup G I and 527 (98.3% ) positive for genogroup G II. Seven distinct
capsid genotypes were identified in 234 norovirus strains, including 153 (64.4% ) G1I.4 (9 belonging to
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2010 variants and 145 belonging to 2006b variants) , 66 (27.6% ) GI[.3,7 (2.9% ) GI[.2, 6 (2.5%)
GI.6,4(1.7%) GI.12, 1 (0.4% ) GII.7 and G1I. 14 in each. Seven polymerase genotypes were
identified in 244 norovirus strains, including 189 (77.5% ) G 1.4 (14 belonging to 2010 variants and 175
belonging to 2006b variants) , 47 (19.3% ) GII.12, 2 (0.8% ) GII.16, GII. b and GII. g in each,
1(0.4% ) GI.2 and GII. 6 in each. A new G II. 4-2010 (New Orleans) variant was first detected in June
2010 and sporadically circulated afterwards. Of 198 norovirus strains in which both polymerase and capsid
genotypes were determined, 56 showed discordant results, indicating potential norovirus recombinants. The
common discordant combinations of the polymerase and capsid genotypes were GII.12/G 1.3 (69.6% )
and GI[.4/GIl.3 (8.9% ). Conclusion Norovirus is a common causative agent responsible for diarrhea
in Shanghai children over the three years and norovirus-associated diarrhea was epidemic year round with
high activity in late summer and autumn in Shanghai. Infants and young children are susceptible to norovirus
infection. The circulating norovirus showed genetic diversity. The G 1 .4-2006b variant continued to
predominate in Shanghai during the period of 2009 — 2011 despite the emergence of the novel GII.4-2010

(New Orleans) variant.
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15 min,95 CAs{E 2 min, FEF #H4T 40 X PCR 15,
G —IKAEIF 95 CC15 5,60 C 30 s, STULEFLHINT . 3
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24.1% (183/760) , ¥ 7 & 10 A% H R A7E 27. 8%
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~3.9 139 32 23.0 95.2
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(148) 4 A(5#) A 8 A (1 #k), 2009 4E 52 A
2006b,2010 4E 65 #% A 2006b, 2 ¥k & 2009 ( New
Orleans) ,2011 4F 28 #k & 2006b,7 #k & 2009 ( New
Orleans) ], 66 ¥k (27.6% ) G I .3,6 {4 (2.5%)
GI.6,4#(1.7%)GT.12,7 #%(2.9% )G 1.2,
1#:(0.4%) 433K G .7 #1 G .14, 244 #
RdRp ¥ 38 W 5 52, 260 7 MR A, KK R 189
BR(77.5% )G IL.4 [175 ¥k 2006b 25 Fkk; 14 £
92010 A8 7 A%, 43 AR #E 2010 427 B (1 #E)F18 A
(1#),2011 %1 B (1 #%).2 A(1 %).3 A
(1) 4 AGH)S AL #H) 8 A4 )9 A
(1 ¥k) . 2009 4E 53 # & 2006b, 2010 4E 87 # K
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(19.26% )G T . 12,2 # (0.82% ) 435K G 1. 16,
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198 ¥k NoV i) VP1 #1 RdRp [X 5551 [ il 45
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(71.7% ) VP1/RdRp X {5 F A — 3, [ 45 4 M AH
[@f VP1/RdRp % K &I 4 4. 139 # (70.2% ) K
GI.4/GI.4,1 #(0.5%) 45K GU.2/G1.2.
GU.6/GN.6F1 GI.12/G 1 .12, 56 £ (28.3%)
VP1/RdRp HYE:H BUAR R, 8878 7T REAFAE A R 2 A
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GI.12/GN.4.GII.b/GI.3F1GI.g/GI.12,
1 #:00.5%) 435k GI.4/GI.6.GII.4/GT.7.
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P30 NoV 251 R MK LEEE R LMEE
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Orleans) T+ 2009 4F 10 5 7636 B & Y 2], b5 4
SRFEQLE BRI W45 B R AT, B 2009 TR E
2011 4E %738 S #k O B 2006b 1 52 R 4 BR A5 4 5t
T8k B GII. 42009 ( New Orleans ) Zr B bk I AR 78
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FH R, R FFEA R ZEE R NoV &4
ORF1/0RF2 & HE\4, 7 10 R [F# RdRp/VP1
REHFRBAAT , BERA GO 12/GT. 3, HIKN
GI.4/GIl.3, NoV ERA A R EHAE S FWMITHRE
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N HWLE Z— , R R R A AT R R I, 3R
B 7R A AL AL BN 43 AT 75 A R e, 5 2 T B O R
Rt BHE NoV HEAMBE LAH 2 NAFM
L5 X (B $5 RdRp #1 VP1) 43X B F AR M EE T
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20 AT RERZ R B PR, R BGH RIRA TR B
B SE W& #h X NoV RATHe 2, B Bh T T i@ ¥
B GII. 4 AE Sk s BRI ML AR R, T BB Y
B A ekt AR AL RL 22K 4
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