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[HWE] B8 72017 4 KA X 2 E R EILIH WA EE (NoV) 48 F Ui AT 0 2 FR 1k,
Fik o W 2017 4 1~12 1 T LR X B S8 0L s BRI 5 R 1 v B W R BB LI 2SR5 AR 758 1y, SRHIZ
Jt5E & RT-PCR J7iEX%T NoV #4790, 18 FMESE RT-PCR J7iEST HVERR A A TSR 1 VPL IXHEf TR 1 . 3
RN RN E FE R, G5 R 758 3R A TG GIT L NoV 241 4y, FHMERA 31.8%. XF FHERRA AT
SEEEF VP K, &8 GI BARA L GIL4 WHIH &, 5 28.6% (69/241) 5 HK R GIL3 WHL, |5 21.2%
(51/241) 5 GIL2 WAIY 10.0% (24/241 ) 5 HABWR Y 7.5% (18/241) o AR E NoV K H R E 5 H 4
TR (P=0.018) , i 1~<4 Z MR 3R (37.3%) o AFZE Nov Kt F 22 R A G5 R
X (P<0.001) , HAPEFRE LR (48.1%) o 271 (3.6% ) FRAAEAE NoV FIEIREE (ReV ) MR IERGL .
£ NoV & 2017 4E K X Z 4l 2tk B W R UL EEUR IR Z —; GIL BB RIE GIL4A W RS A7t
TR NoV JRULTE 4 5 ILEE I R UL A A TEne; A6 S RV IRGBRYL MG
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Molecular epidemiology of norovirus in children with acute gastroenteritis in Tianjin,
China
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Abstract: Objective  To investigate the molecular epidemiological characteristics of norovirus (NoV) among
children with acute gastroenteritis in Tianjin in 2017. Methods A total of 758 stool specimens were collected from
the children with acute gastroenteritis possibly caused by viral infection in Tianjin Children's Hospital between January
and December, 2017. Quantitative real-time RT-PCR was used for primary screening of NoV, and conventional RT-
PCR was used for gene amplification, sequencing and genotype identification of the VP1 region of capsid protein
in positive specimens. Results ~Among the 758 specimens, 241 (31.8%) were found to have GII NoV. Sequencing
of the VP1 region of capsid protein in positive specimens showed that among the 241 specimens with GII NoV, 69
(28.6%) had GIIL.4 subtype, 51 (21.2%) had GIL.3 subtype, 24 (10.0%) had GIL.2 subtype, and 18 (7.5%) had other
subtypes. There was a significant difference in NoV detection rate between different age groups (P=0.018), and the
1-<4 years group had the highest NoV detection rate (37.3%). There was also a significant difference in NoV detection
rate across seasons (P<0.001), and there was a highest NoV detection rate in winter (48.1%). Twenty-seven children
(3.6%) had co-infections with NoV and rotavirus. Conclusions NoV is one of the major pathogens of the children
with acute gastroenteritis from Tianjin in 2017. GII genotype, especially GII.4 subtype, is the prevalent strain. NoV
infection is commonly seen in children less than 4 years and reaches the peak in winter. Some children are found
to have co-infections with rotavirus. [Chin J Contemp Pediatr, 2019, 21(2): 139-143]
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TEUNERE (norovirus, NoV ) 42 5| i 2 % M Hl
HOR AR A M 1 W A W R R AR, SRy
A 20% 2k E R GEH Nov 51", NoV J&
FARRIE IR IR R R, FEERA 2K 2 7.5 bp.
NoV 43k 5 MR (GI~V) , Al&ge KA
GI. GII # GIV 418tk *, H DL GII B I
WL, HAdUmes s ZMEEAEL, A2 NoV
3R 2] 3 A4S TF ik e sz AE ( open reading frames,
ORFs ) 4%, ORF1 it 6 MELSHE N, Hif
1§ RNA 2 & i ( RNA dependent RAN polymerase,
RdRp) , ORF2 Fl ORF3 43 il 4 i 3= 8 A 72 1
VP1 J/NKSEEE VPP, P53 NoV il %l 3
BRI A BRI , BLAIG PRI 2GS |
RIFIRSER, A EE I FEIET Y, Nov B
B R AS S, RPN NoV etk 20k 15 g
93 10 I 2 R AE S 35 R AU (1) 3 AR 1% B A B T NoV
TR ) TS AN il ASHIF 2 0 R T X e 2t
B & UL NoV B9 F A TR A4 AE E A5 408
1 #RERE
1.1 HRIH
A 2017 4F 1~12 H 1R k2 F R HET L3
= [ B 0L PR 77 e 5 kS 1 2tk 1 i 4 LAY 38
kR 758 1y, Hoh 5 469 i, 2 289 f4], 4E#A 1
MHZE12% . PAPRHE: (1) 24 h HHE= 31K,
HRAEHERA A (RFEE, KFEMESE) , KA
B A <154y, RUWLZii; (2) 24h
HERE <3 Uk, (EARAT A MR B2 AR i e bR ol
MK oy S AR P
1.2 #HARNREFRFS RNA ZE

RAERILABE 3 d W FREARAT LI HE
i &b, BUZY 500 pL KAB bR A, Az #EER K &
1L, P 50% MR, RTEGRN G, &
L 10 min (12000 rv/min ) , J“kgJ%RE QIAamp Viral
RNA Mini Kit FU#AEUIT I T RNA $2H,
1.3 HwHEWTE

D FH A b B B 7 B AT PR /A2 77 1 NoV
R A IR ) & (PCR- 2638 4T ) I PRAE
AHEAT NoV I, BT AL #S i ABI7500, S )i
R WK 358 ul., i 4.2 pl, FRMIFEA RNA
10 pl, BVAR 50 pL, P44 & 1F: 42°C 30 min,

95°C 3 min, 95°C 10s, 60°C 1 min, 40 F .
SERFIWT . WY IR R S A H G fH < 36, W
SEGNPAYE ;s AR R IR B S AR 36<Ct
{H <40, WIXFFEARDEAT R K, & E K451
36<Ct {H <40, WIZEHAPIME; Ry kA2
SHI, CtfH BN “undet” BETC CLiE, W45HE K
B . R ESAREARIA IR T (rotavirus, RtV)
FRREREE (adenovirus, ADV ) ( 31 A8 BE 25T
AIRAF) .
1.4 VP1 RFE5FEENF

TR A RNA HIBE LS SR AR 51 1y 300 7 5%
A 1 ¢DNA ( Quant ¢cDNA 28— & Wikw &, K
AR ARAR ) , RAE-20CHKH. M5
WA & (TaKaRa Premix Taq, Ki#EFE4EYAH
FRANF] ) XF NoV #1101 A BHYE A AR A HEAT VP IX )
P, PEIYS kY ROVIRR: 10 x Ex
Taq buffer 2.5 uL,, dNTPs (2.5mM ) 2 uL, [ Ff
5% (10 pmol/uL ) 1 pL, Ex Taq hot start fiff 0.25 pL
(5U/nL) , it 5L, EEFKFAE 25 L, &
WA 94°CTRAEPE 3 ming 94°C7EPE 305, 50°C
Bk 30s, 72°CHEM 1 min, 40 MEFR; 5 72°C
FEM 7 min, PCR F=H9 H 1.5% 355 W 456 1 L Ik 2F
TP, K PHED 1 =Pk 2 05 N 4 ME AR Rt
HAHRARMY, J4E GenBank X,
1.5 £YEBRELS

K I DNAStar F44 X600 5 1 3 570 254 7 18] 5 1
43075 38 MEGA 5.05 84t 47 2 751 Ext,
H 4B 3T 3% (neighbor-joining ) . Kimura2-parameter
PR SR 2 IE A, 33T Bootstrap {H PFAl A%
O TS d
1.6 HITFEHHF

fifi 1] SPSS 19.0 AT 5820 15 73 B o
TR B 33 (%) R, IRl HEBECR
H 7 K, P<0.05 H2EFAGH#E X,

2 #R

21 REFHRNER

G 1 PCR & MR o, 7 758 iy 2tk
B W o B LSS AR A PRI H NoV B 241 177,
BHE R A 31.8%, 494 GIT AL, KA H GI AL,
X} NoV #19i 4 BHPERRAS B VP XA 7 20 #r
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KIR GILA A BHA R e, 7 28.6% (169/241 ) ;
HYKCH GIL3 EHY, (5 21.2% (51/241) ; GIL2 i
A5 10.0 % (24241 )5 HAEAY Y 7.5% (18/241)
WA 78 A5 BHPERR A A B I 3 4

SARERIN FEMEPRAS BN, Rev A BHE R
15.6% (118/758 ) , ADV BHER K 1.3% (10/758 )
HA NoV AT ReV IR AL 27 6], TR AR H N 3.6%
(27/758 ) 5 NoV Fil ADV IR& YL 1 4], 1RAG K
Yexh 0.1% (1/758)
2.2 ImRFRSH

2% NoV 3¥, Rev il Ay FHAE %) £ LG IR 3 32
BRI A (538°C) | MKk, JEYE . HEIE A
IREEREMR . 241 ] NoV A I BHAE (4 H L 147 4]
(61.0%) H B &, MK 126 4] (52.3%) ; 1@
75 149 B (61.8% ) 5 MZ% 22 4] (9.1%) ; Wik
10 5] (4.1% ) o T 118 £ Rev & il BH 4 1) L
W, K93 il (78.8% ) 5 MK 84 f5i] (71.2% ) ;
15 92 4 (78.0% ) ; M I 5 B (4.2%) 5 it
K81 (6.8%) . 5 RV JE&YL i H JLAH b, NoV
TR LA D B R AR I e R Y A E R
( P<0.05) . 27 {5 NoV H1 RtV JRA YL U LAYPES |
AR KO T EE LR 5 NoV B RtV B 1Y
JUtAL, ZRHTgHE L.
2.3 NoV B2 JLHMHRNFER D H

241 {5l NoV FHME B ILH, 4% LLN b 87.6%
(2117241) o ANFEAERLLR) NoV K R 2E 265
T2 X (=10.083, P=0.018) , Hth 1~<4 %
A R (373%) , W1, BLBILw
NoV £t % 22 S oG 12 = X [30.9% (145/469 )
vs 33.2% (96/289) ; x'=0.437, P=0.509],

1 BEHBEBILEFRAFT NoVEIER 1 (%) ]
IR (%) n FH A
<1 277 75(27.1)
1~ 365 136(37.3)
4~ 68 19(27.9)
8~12 48 11(22.9)
Vil 10.083
P 0.018

2.4 NoVHWZETH%H

ANFZETT NoV FHPER R 22 5 HA Gt &
X ()'=68.837, P<0.001) , Hrp&ZAG H R0,
12 A Rk g, WLER2 Al 1, wnE 1 R,
1~4 A £EDLGIL3 2/ F, 15 66.7% (34/51) ;
5~8 H LLGIL2 K F, 5 62.5% (20/32) 5 9~12
HLLGIL4 3, 5 62.5% (50/80) . MAb, K&
P18 B E KRR, Hod GILP16/GIL3 5 6 4], HIY
SATTE 12 A HAR GILP16/GIL2 ., GIL.Pe/GIL4 .
GIL16/GIL13 4% 3 {7, #ARAEARH G-

F2 NoVIHHZETHH [0 (%) ]

2= n FRAHEAS H 2R
£HE(3~51) 210 45(21.4)
HZ6~8 ) 148 22(14.9)
2 9~11 A) 136 47(34.6)
AFOH.2H. 12H) 264 127(48.1)
){2 {8 68.837
P1{H <0.001
704
GILPe/GILA
60 GILP7/GIL14
GILPI7/GILIT
% 50 GIL PI6/GIL3
= GILPI6/GIL2
K407 GILPIG/GILI3
i 30 B GILIGGILI3
sal HGILI3
& 204 GIL4
104 = B HCGIL3
B ECIL2
04
1A2A 304456 7TH8A9H 100 11H 12/
Ay
B 1 2017 £ NoV #& HERE 4%
2.5 BRI

AR fF 5% Bt AL 2 B 16 Ak I B B B NoV,
5j GenBank 0¥ i = % bR o0 F it AL ilE {k
o 5 ER, ARRHEAENFEHRAKFEN VP IX
R R e 371 e T U8 HL SR 4 Rk, 43 01 43 A A
GIL2 %!, GIL3 I Al GIL4 B Hy 43 kL F, WA 2,
Homp 5 KR NoV GIL2 BY, 4% 1 2 1y 1) 14 [a) 5 1
H 97.7%~99%, 527tk DQ456824 1% 1 R )T 5
1 ] IR PR h 94.7%~98.7%; 6 Bk A NoV GIL3 Y,
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KA 1R e 9] ) R Y N 91.99%~98.4%, 55 %tk
AY845056 K% R T 51 1) [R] A% A 91.1%~98.4%;
5Bk A NoV GIL4 #, #% 41 R 73 41 /9 [a] I 4 Ry
92.5%~96.5%, 527 Pk JX459908 #% 11 R )7 41 1)
G K 93.7%~99.3%

o3[ GQB45367
461 - HQO09513
DQ369797
EF684915
JX459908
®TJ2017 NoV-GII(134)
& ®TJ2017 NoV-GII(13)
|| ®TJ2017 Nov-GII(58)
5| | ®TJ2017 Nov-GII(230)
73" @TJ2017 NoV-GII(136)
FJ537136

FJ537138
AY588132

] GII.6
AY845056

®TJ2017 NoV-GII(192)

GII. 4

66

AB039776
AJ277620

100 AB919088

100" KM349480

AB039781
U22498

®TJ2017 NoV-GII(8) GII.3

o ®T7J2017 Nov-GII(60)
@®TJ2017 NoV-GII(68)
1 ®TJ2017 NoV-GII(54)
26~ @TJ2017 NoV-GII(186)

DQ438972
JF970609
J GII. 17
GQ266696

99 GQ266697

AY919139
52 o ] GIL.1
_m{: AB212306 ]
P AY682550 GIL.5
AY682549
82 b

AY682552

DQ366347
JX863542

®TJ2017 NoV-GII (66)

®TJ2017 NoV-GII(104)

95| ®TJ2017 NoV-GII(90)

o ®TJ2017 NoV-GII(116)
®TJ2017NoV-GII(125)

VAJ277609

B2 NoVREEARRGEHMUM  EERMETE
HIFE NoV RFEHR 1 VP K A SE b b, @ SR m A 53T 1
16 Bk NoV J¥51, V7R GL BH AR N INEE, HAb S Mk A

GenBank,

3 iTfig
NoV &Y &5 & 2k B a8 e B i 0L s
SRk, Rttt BN R B A B R Uk
FIER Sz (i F2 g IR 7, AR S R ) U E 4 R R
NoV H:H ML A SR RZRA, LIS
FOR[R] Hb X 22 [ AT A7 8 4 [ AN ) B4 I 343 1 7 2
Bk, DI NoV 23—F- 34 7 7 W I =958 995 114 95 ol
S 2 E

H 1995 4F 1 R AE 22 41 LIRS B LA sl
| NoV LISk, 4 F4 1l 22 4RE 1)L NoV J&
YR, AT AR SCRR B, R X1 T B2 &)
JL NoV K iR R 15295, TR0 X bk B ik
JL NoV Kt % H 26.9%", 3 [V 4% 22 K X 2tk

H R LA T NoV! ABFFE IS 2017
A 1~12 H R EEL B2 B T s S i B i R A B i
JLEfERR A 758 40, 9Ot it PCR il {2 /R NoV
BHAE 3N 31.8% (2417758 ) , 4878 1% 9 T B e if
feedE N LE S E RN BT Z —, AT
1, NoV FHPEBJLEZLE L 4 B LINEIL, Hib
87.6% (211/241) , HJFHES BILFEH /N, &
PENRAT K, X HLAERFREERAASF ", MRk
I NoV K th RAEA R B AFE2Z 5, X5 PIME
TFFTat - —50" . NoV UL B YL AR F AR ] KA
EAR & SCRRARGE 5 75 HBIX NoV AT 21 e & Z
FER T W EERAT E R RIE S,
ARHIFGE ks &2 NoV UK H 2 T Hofth 245 .
VL NoV B A7AE I a2 v, R R ] A
T BA A FIT NoV HYTESh ),

A ERFIE 2B, NoV GIL AU 1y GI AU {445 o
)iz N HR GILR G RIS A 7E 2 Fh ol AL,
A GIL4 R & i AR 2PE 6 M R 2 & A A T
R, HATRES GIL4 Ay R R 5B RS 3 (K &
N A 2 ™ FIFSE R, NoV GIL
P16/GIL.2 5 2 ¥R & 5132 2016~2017 411 4 4t [X 2
YEE R FZLEEZRER ™, 5 NoV AW
fb, HEL T ZF GILP16 B LIRE, HAjAMMA
GILP16/GIL16, GIL.P16/GIL2, GIL.P16/GIL3, GILP16/
GIL13 DL & GILP16/GIL4 %5, 20 % 4 LA GI1.4 %Y
JE, H28.6% (69/241) o MAMEA AR HH,
KR T NoV 7 FhEE4HkE, H Ll GILP16/GIL3
. FEF AR P B PR P HE A P A
K GILP16/GIL3 FEAH#k. b n] WL, GIL4
HE R AR T BOR b D AL 191 NoV JERe iy 2 22
TATRE, SEEARRE SR —30 ™, B K
XA TE B & B2 &9 191 ks ) 1) 8 ZH A GILP16/
GIL3, $R/RAH X R T EX} GIL4 YEATE S AG ISR,
W NoV HYARAYFATIE I o

ZE LT, ASHIRGE I X6k F R X
P8 1 8L 2R AT RN, &I NoV 1
FHE% A 31.8%, H NoV JEye HAT B W iy 25 1k,
X — R BA AT LG MR8 L2 A TR s i T
SR B A A X BH AR A S AT R B,
BG4 N F, HW A G2, GIL3, HAMNAK:
M 7 FhEH B, EIEX NoV VP1 X FE R R T
AR AT s, A5 GIL2. GIL3. Gll4 5

%
p
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ZE R AARE EEE, 300 NoV 784 3K 0 Hl
PAT 5 A A ae A rP A7 A 3 AN ) 2 PR B Rp 2 3 )
RIS, i kA A AT R A HIX . I,
s xF NoV JE G A 1 B AS I FIXT T Ji 235 Jit
FOFSE, AL 5EE NoV B Ge i 2t B 1 48 s I k4
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