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[Abstract] Objective To identify the etiological agent of acute gastroenteritis outbreaks occurred in
6 hospitals in Beijing from November to the end of 2006 and to characterize the virus on molecular biology.
Methods Rota-strip was used to detect rotavirus antigen and PAGE for rotavirus RNA In stool specimens
collected from patients with gastroenteritis at the first stage. Reverse transcription-polymerase chain
reaction{( RT-PCR) was performed to detect Norovirus in stool specimens. Full length of Norovirus VP1
genes were amplified from Norovirus positive samples by RT-PCR and sequenced after the gene was cloned
into vector pUCm-T. The sequences of partial VP1 gene at the 5" end of full-length gene were obtained
from 2 of the Norovirus positive samples to analyze the relationship of these viruses at molecular level.
Results Norovirus was detected in 17 of the 30 stool specimens with an overall positive rate of 56.7% .
Positive rates were all above 42.9% in specimens collected from each of the hospital. Sequence analysis on
one of the full-length of VP1 amplified by RT-PCR from one of the positive specimens NV8-Beijing
indicated that it belonged to G Il -4 genotype. This strain shared 94.8% and 95.2% identities over the
complete major capsid gene to Lanzhou strain form Lanzhou China and Farmington Hill strain from USA
which belonged to GII -4 genotype, but only 91.1% identity to the CR2905 from Beijing China identified
from specimen collected in late 2004. The sequences of 5 end of VPl genes amplified from other two
samples collected from different hospitals showed only one nucleotide mutation compared to NV8-Beijing in
the correspondence part, indicating that these two strains also belonged to G Il -4 genotype. Conclusion
Norovirus was the etiological agent causing outbreaks of acute gastroenteritis in hospitals in Beijing and the
strain with GII -4 genotype which was closer to the Lanzhou and Farmington strains than Beijing strains
identified in 2004.

[Key words] Norovirus; Hospital acquired infectious diarrhea; Reverse transcription-polymerase
chain reaction; Sequence analysis
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B W% % (Norovirus) JR & 6 K 52 HE W &
(Norwalk-like virus) , 7E AR 2 HIEHELEH L
B EERITH 50 F B, FEER B %
BFEILRT IR B BN (R R A ARG R R
KU, 2006 4F 11 A b P AR A R — S R B
ERBETHARKEE, BEZ NIRRT K
TREZERERFRGHREDY  RHF5N AR
B BTN M B BE AR L YK (PAGE) (i B %- R A 8
B I (RT-PCR) & [ 72 e RN A , %o 3 46 B e WL
HHBEREWEFERAEST TRIEF KA
.
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1ARARIR LR X 6 RERBURER 30 &bt
NI VS B AR M2 R AR A . bR A H B
2006 4 11 A21 HE 12 A 31 H,

2. KWk

(DERFFRW . O RFBHERW : fr A
R & K R BioConcept 23 8 4 72 ) Rota-strip,
BB HTERE. ORRFHEERKAN : ZEF
A5 % RNA B4 R A Trizol 28 RNA, ©
PAGE: R fi#E H W A% 4L PAGE, WA IR T
B4 B S B W BE 4 B 3% 10 % , AR LA
BB EE B K10 pl AW, B TR -2 h, K]
HTris HEMEWE., AR THE, MTKAFRT
0. 1% A BR AR ¥ W 48 IR 3R 9% 30 min, £ B F K i
3~4 38, A B O, %% 8 510 - 20 min, KW
TEWR B S AL IE A L BRI R ., HU#E
EAE 52 4 R 3 BRI 1 LBHIE IS 28 L 2 R
A Ay PR A X BB [ Bt AT Rl Sk R £

Q)EMREMRKEN . OREZRORR %
LR EFERRA FER Invitrogen 23 7 B Trizol
RNA Kit #F17#% B #2 B, BT #& RNA 20 pl DEPC
AP R B ddH,O 8, SR )G L Bl AT 30 % R R
B, @A B cDNA:BU5.0 pl # RNA M
B, BEFLEI42.0 pul, INTP 500 pm, ddH,O (DEPC
iab#)5.0 pl,IR5IJE 65T 5 min, 7K £ 1 min; F 10
A5 X buffer 5 ul, DTT(0.1 mmol/L)2.0 ul, RNasin
0.2 ul, & F 37C 2 min; il MLV 0.4 (200 U/
pl), BF 25C 10 min,37C 90 min,70C 15 min/5,
MEBHETRABMERN. OFlWikit: REMN
GenBank P TEK GI X GI A& K E VP11
3 K 5" A AR SE X 38R K A B 9 S AT TAE A E Y

WU EIL A vk VP £ R FFIRH T 3 %t
B (£ 1), AT AP VPL £ X EKIHER
FB. 1B REERFEARAAEGH. @PCR
P E M EFE:PCR R BE: 25 pl Nk R B35
¢DNA 5.0 pl, 10X buffer 2.5pul, dNTP
(100 mmol/L)0.5 pl, 54 (5" K #5)2.0 pl, 519 (3
K¥5)2.0 pl, Tag DNA R A& E0.5 pul, ¥+ ddH,O |
25 pl;5149 P30L/NLV2(Y 3 VP1 £ 5 H ) KB 4%
4:94°C 3 min, 45 &% (94T 1 min, 42T 1 min,
72C 150 s), 72C 7 min, 4C 1% 7#; 51 ¥ P301/
NLVP2,P301/NLVP3 (" &4 VP1 2 EH F B);
PCR K I 444 :94°C 3 min, 30 MG (94C 1 min,
49C 1 min, 72C 1 min), 72C 7 min, 4C % %,
Trizol M ¥ 5E BEM-MLV i Invitrogen 2% 5 F= & 5
Taq R R A RBHARAF =M. V7Y
1.2 % 37 16 W8 B JBE v T ks T

Rl ATHAHRBEY

3 3147 By p
2 (5'~3") w’tt FE
P301 ATC GCG GAT CCC GGG TGA ATG
AAG ATG GCG TC
NLV2  ATC GGA TCC GAA AGC TCC AGC 3
CAT TAT #1620 bp
NLVP2 CCT GCC CAA CCA TTM TAC AT~ 3' #1300 bp
NLVP3  GAC ATC CAC GAT GAC ATG TGG 3’ #1400 bp

(3)VP1 EHFE: M6 RERILERT 11 #
WG T FHAE AR AR 4T VP X B 3, =Y 23K
BRHBERC LUK S dlifh, SpUCm-TE K175, &
YLK I % 7 B DHSa %32 75 20 0, Bk
HREHIT2ENNETRFFINE. DNA B
gl |G R &8 RO R AR BR A B R,
pUCM-TE K B4 T A TRARA T &,

(4) TP & B 53 47 « A TR) B B A 1 3] #9 B P
BARERY B UEEH#TZERITIIWNE.,
VP &R F e LR #7750
EHABMAYMERAIFAZH. KWFESERS
GenBank W HI% W% & VP1 £ EHFHIXEL, N
A2 5 DNAStar 73 S8 H BR IR R M, 2 %) i
. AFFIFIRENIRFES KK B FFR
S BT B E 10 Jb 50 XRUR 9 LRE 2 8 TS LR
A% v 0 B B 3 409 F A GenBank o U0 A B H
HRMX)MEER. SEHERMZH ARG K
GenBank 55 W& 2,
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BEHAR BEHRAR GenBank 5% &
GIl-1 NV-USA93 M87661
GI-2 SOV-GBR93 L07418
GI-3 DSV-USA93 U04469
Gl-4 Chiba-JPN0O AB042808
Gl-5 Musgrov-GBR AJ277614
GI-1 Hawaii-USA94 u07611
GI-2 SMV1-USA AY134748
GI-3 Toronto-CAN93 X81879
GI-3 CR2987 DQ419909
GII -4 Bristol-GBR93 X76716
Gll-4 VA98387-USA AY038600
Gl -4 CBW94-AUS AF145896
GIIl-4 Camberwell U46500
GII-4 Farmington Hill AY502023
GIl -4 Grimsby AJ004864
Gl -4 Burwash Landing AF414425
G4 CR2905 DQ419907
Gl -4 CR2932 DQ419908
GIl -4 Lsdale-GBR X86557
Gl -4 Lanzhou DQ364459

% S

L ARAR R T A 30 HEERE
FEhRA T, S ERREIN 13 iR AET R RmE
R BRI, 45 5 200 R B

2. MR BRI : B 514 P301/NLVP2
#1 P301/NLVP3 ] RT-PCR #AT i f0 5 75 4% MR 4G
WL AEA 17 By bR A 4 1 206 0w #E R, LR P
#H56.7% (17/30) , & K B Bt ik Ko bn A H 947 B
R (K3), 17T HRAHY MG T 300 bpiy £ H
KB HPH 1 BrrAR B 885 T 400 bp )3
AR B

320064 1112 AILET 6 RERER T

HIREAEMER
B #ER A
GE FRE: 13 3 PHPER(%)
A 7 3 42.9
B 6 4 66.7
C 2 2 100.0
D 7 3 42.9
E 2 2 100.0
F 6 3 50.0
&it 30 17 56.7

3.EMRAPE MRS VPL 2R FE M 8
SERE ABR X R BRI BE B i 11 658 40 2 PR o
AT VPL BRI, %A 3 REBKK 6 7
A AR VP £ &£ F 75, RN PCR ¥ 1
FEHIE 1.2 % SRR BE I L UK 878 1600 bpZEF HY
&4, HE PCR =M & BRI, BRicHHEPH
1 # NV8-Beijing(k H T B EBE A B IE#RA)

5 pUCm-T k#1735 8, #17T T-A FEkE 30 & &%
TR, :

4. MR A FFE DR E VPL 2 X B 754
P - U 45 5B B R NV8-Beijing VP1 &% H F 514
K1623 bp, & H B —MiZHESR, miL—1F 540
MNMEEMRPEM . ¥ NVS-Beijing VP1 £ H T3
5 GenBank Y% KT VP1 &5 H P4 #4T 1L
8,0 LB H NV8-Beijing 5 GII M IR F&H
BRI EEAEG6L. 4% ~93.8% Z ], 5GI -4 % (i
MREREERFFEES T80%(X3). B1H
NV8Beijing 5 # W % # b 3¢ #b J5 #k (CR2905.
CR2932) & GenBank WA H G 1 .G A& s &
VPl &REFW ARG HM . NE Ll LUFE
th,NV8-Beijing 5 MmFG I 4B B —#%., FHik
WA NV8-Beijing & THi W ZHGI 4%, HETE
BEWREERE NG -4% ,NV8-Beijing 5 2004 4EL
EHE IR E N TR AR EREEN L. 4%
F191.1%, 5 2002 4 3 [E £ % # ¥ Farmington
Hill &) [ J5HE #1475 $192.8% F195.2% , 5 2002
AE o 22 N EEAR A R R 5 3093.8 % F194.8 % o

Farmington Hill
Lanzhou
NV8-Beijing
Grimsby
Burwash Landing
VA98387-USA
Bristol-GBR93
Lsdale-GBR
CBWY94-AUS
Camberwell

Hawaii-USA94
SMVI-USA
Toronto-CAN93
CR2987
NV-USA93
SOV-GBR93

[ _______ Chiba-JPNOO
L Muserov-GBR

DSV-USA93

TN % % 20 15 10 5 o
KAFEBRFT) (x100)
E1 EmHEGI .GI4A VP £EE M R GE LR 4#F

Bl 2} NV8-Beijing SGI-4R K FZH W E
R F A M, T WL NV8 VP & R85 K # B 4L
fF58293~39 MEEBRZE, WH S 5AM
%EE P2 4K,

S.HHERAPEMRE VPL BT EERFEN
R A A BB C B B i) B P AR A s 3 36 15
22 # VPL A ERE R B (5% 270 bp) W
BT 5 5 NV8-Beijing MMM FH & F 1 MEHR
AR, BERAXFHREINRESRE G4 8,
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%4 NV8-Beijing 5 GI .GI AW WMHE VP1 ¥ 5 FFE M L&

A SR NV8- NV- SOV- DSV-  Chiba- Musgrov- Hawaii- SMVI1- Toronto- Bristol- Farmington CR2905 Lan-
& " Beijing USA93 GBR93 USA93  Jan00 GBR USA93 USA CAN93 GBR93 Hill zhou
NV8-Beijing 35.2 39.5 39.9 40.3 41.1 59.1 56.9 58.4 87.0 92.8 91.4 93.8
NV-USA93 39.0 58.9 56.8 59.3 55.2 40.0 39.4 40.0 36.7 34.8 32.9 35.5
SOV-GBR93 39.2 68.0 57.9 64.3 62.9 39.2 35.9 36.6 37.2 39.1 37.5 39.0
DSV-USA93 40.3 65.7 65.3 57.1 56.7 42.3 38.3 40.6 39.2 37.2 38.1 39.2
Chiba-Jan00 39.0 70.2 74.3 63.9 68.0 40.0 39.0 38.2 39.7 40.0 39.3 40.1
Musgrov-GBR 41.8 66.9 72.6 64.7 78.7 40.1 40.6 37.7 40.6 40.5 39.6 41.3
Hawaii-USA93 63.4 43.9 40.9 42.4 41.2 43.1 65.9 62.4 57.4 56.8 57.0 57.8
SMVI1-USA 62.5 43.7 38.7 42.0 40.1 42.7 75.7 57.7 54.0 54.8 55.0 56.7
Toronto-CAN93 65.6 43.7 37.8 41.1 39.3 40.8 71.8 67.6 59.9 58.2 58.6 58.3
Bristol-GBR93 91.7 40.9 39.3 40.0 40.0 42.6 63.4 62.0 65.7 88.4 87.1 89.0
Farmington Hill 95.2 40.9 39.6 39.7 39.4 42.1 62.9 62.1 64.7 92.8 93.3 95.6
CR2905 91.1 38.0 36.5 38.7 36.5 39.3 60.4 60.0 62.4 87.0 90.6 93.3
Lanzhou 94.8 40.1 39.0 39.9 39.0 42.1 63.2 62.5 65.6 93.7 97.2 91.7
BB R EREEYE (%), BRF B RFIRME(%)

gxggg sei jing MKMASNDAgP SDGSAANLVP EVNNEVMALE PVVGAAIAAP VAGQQGNVIDP WIRNgFVOAP GGEFTVSPRN APGE ILWSAP
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WA RS AT B VPL PL G RIS, AR A il R # VP2 SR
B2 NV8-Beijing VP1 &8 F 3447

ABFI B AT A Bk B AR TE A B2 Wi i 4 e 8

&I B BE B RS A BTN B e R B
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FE e B8 LY 56 4K 7 B R ) PR M 23X 70 % ~ 80 % , T
LR E B & A BRI MR B 2 R AR ARG AR R L
R AE TR RS, S RA R b B g
B RBFSTEXERE AMHMETHARKE
HERBEY HEQ—-BEABMWRRFESER
AFBIRBEEREY QM ALRRKE (FELEH
SR E) TG

ZHEMBERE AR T RRBE RGN
FART-PCRX 25 {8 b5 A 3 47 v 4045 25 A9 & I, 5 B
HEREFNS6.7%, FERERFAHHEEREYE
42.9% A b BRA RS BEBEIIETE R K 58 %
HREMX. BTZREFEANEREKR, HEN
WHREERETFF T R ERERNRRZE, BT ATE
IRt ER A RER 2. 5 SNRT-PCRIYFH
HREREZFRATREREOEW. HRERE
7 ] — 5| A 0 7R () 25 #k A0 3 20 2, A6 T 30 A
REREAE10~1000 EWERT . HHATR
H L PR R I 5 SR N B R AR A &0k E B R
TR EE, MHERAZ R SEBEE,
BE—MARA R B A R K B, HRT-PCR
TRk B, T A e 4 4T R0 R T o £ A
ANEMFEERE, TEEH TEABRERSE
RNA [ RN E R H IR W98 3 1K
WHETFEREEZE] TR, A okt fil
RS 7735 LLAR B o I R i 2

Xt NV8-Beijing #E1TH) VP1 2% B 5 514 8 4
HEREBR,ZERNENRE G4 B, KRR
BARTEERHENRETIENSEBEHRIERL
GI-4ENE3HAHE S ENERES  AHEIS
ZRBRIITHEXHERERKNEERRZH
Gl-4BEmmESIE, FIRATEER —HKKEE
ERARERLNEE. NEERWFERES TSR
A UER,ZFHS X EFHK Farmington K E =
34k R R MR A2 8, T 5 6 5 O 4k CR2905 A B
AR SRR XA K, dE R 7 Bk CR2905 2 2004 4F 11
ARBEHILEREHAY B ILESRA
WIREREEAAEEZN URE X MEKRSH
fos X R B HFEE R, RITEFEMH#—F R,
MNEEBFHMO LB, ZEHRAERTFEX

HIES L TR BB P2 B iAL . P2 S A
R R A T REEER RS
HFHH VP EEK AR AR, AR XA
BUHGEAEEE RN SBEENRR. EHF
St B 45 5 Bk 00 3 DR 04 T 49 4 '

A#FFE 33 F RT-PCR # 52 T 46 7% # X 6 R AE
BimE SRR ISR ERLTE, ARE
BHBOIBI R KRS, LI E R8T &
35 A, T O K B P RO 2 LIRS D IR T
WEEANMFRE B, RYBTHREL N, R
14 R T EL BT I B R L R
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