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AEFHFPFERRFHRELN RT-PCR ZRANFHERSME D2 F IR

A &VEKH  FAALERR, AAR, HXE
(1. A RBEATRE, I 18 266003; 2. FUAY R SHETRS, WL 7% 315211)

MR pH 9.5 0 H N i ek B 1Y L M ( Crassontrea gigas ) 518, PEG TTBE S i LT A9 A ik o o b o
F 15 WA RN Norwalk-like Virus, NLVS) 008888 0 A 700 B0, H-SLINAETE RNA, 2ET RT-PCR, BEREH B i0 M
PR, WA E Y THET NVLs MM k. MERENSR PCR 0, R E TP, WA T, RIE
T POR kS . AU RS S A NCBI LR T BLASTs Bon FR a5 2 A R 0 i L PR
R 1 DL 4 05 4 A > 95% ) s MU Genebee 158 7HBT 8K AliBee-Multiple Alignment #ET7 04 b 8 i i I 52 ¥4
R 30008 4 B e T 8 e 0 T R AL T S N TR e L o o O R A AT e G R 2

R LSRR 2 ) E R

S0 TR A SR RO R PORBURREFF 3
SR L 1005 - 8737 - (2004106 - 0525 - 06

%8 (050.215  WMERE A
it B 9 P4 M ( Norwalk-like viruses, NLVs) XL B5
/1 B 4R % Hg 8§ % ( Small Round-Structured Viruses,
SRSVs) , & —HUE & f 4 $F R 0 28 ol it T A0 R A
IEMELEE RNA $5 A0SR . JUE SRS, IR, fiiz
% 26~ 35 nm, W THRGER . R EBCEERRE
i 5 > ( Centers for Disease Control and Prevention,
CDC)%F 1976 ~ 1980 4F B 75 3047 0 U6 #E 4 £ e &9
HamlBEEResS NLVs HmilFRE. NLVs
BRSO 600 b R R B IR R R ) 4, L
10 ~ 10045 M BT BLAE S | E MR T, B LU & M S 3
AR . TRE 1995 SEFE 8 LS EiREp R
BT NLVEY. Yo 5048 07 F S S M2 A
AL B BT ] 0 7 AT AL O o A
M| NLVs, XAIRHERE NLVs RFER. XE
FIH AT T R T 4 e O 3 o i B R Y
NLVs Mg A i W ie R, WEILHG SR
B, A RE A fr M Wil gh. FmEr — R
B i, — 7 T AT A S e 0 A L (R AP AAT]
(MR ¢ 59— 7 I, the AT L A Y O
NLVs ISR B R A 1972 FHEREMRZE
TR B R BB R, B K NLVs BT
— M. BT NLVs BRI EREEN R

BN 2003 - 11 -15; WHTEN ;2004 -03 - 08,
SEWA: THT RS

RO — PR, i EL 5| A0 i PR AT AN K
{iF SICH LR R dE AL, BT LA SR, | ek T4
ElAs' WD fe s ik Rl SPIEMS i o4 4 7
P sk 0 R AT PR Y. EAE NLVs ik
TR AT AR | T LAt oy SO0 30 e — S Y o
B, Bii % PCR 4R 9 F 7 i, B A RT -
PCRU 012 NLVs 70 A5 A O R B am.
BRI E RNA ROMEETRAHERREFT0RE
IREEE S I8 NLVs RIF 0 2 T E XH 1 4
(G1) #1485 Norwalk Virus, Southampton Virus &
Shield Virus; 3@ 2 4 (G2) 245 Snow Mountain
Virus, Hawaii Virus & Toronto Virus''"', B8 HT
H4E NLVs RS MR EEEFFIE @ T
£HRP. EH TREOHABEETRIFFINE
T BT LUE B — S AR W BT R B NLVs
FilgEE. o TR Kk fEER PCR R
PR EERA AT AR R A R
PCR 8 R BE M4, Br A2 B RT - PCR B2 M4t
Wik NLVs (R — 2.

BIEM NI, BAESEE X T RN+
WHAHAEFENRAHCHNE. FLRuAH
ERLLb PR 85 513 M. PEG TLIER ARSI T, kL

PR (1081 -) i W, ERURERE SRR, Eomal wowjuw] 17 @ sahu. com
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B PCR 363 37 Gratsiee @t 97 7 @M, AT
Vb TR NLVs k. o T
oP R SR 0 I S8 40 R A9 PCR P8 ot
TR L R R, P S IR Y. M
BSE 30 NLVs 28 RNA BOMSR KR
B e [ P 00 LA TR O ML, A i o 4 L
vEFERE R TT T HBsE(l .

1 HMHEEGE

1.1 e

0 80 A b A R B B BT S Ay
NLVs B posg ARy SER oo, NPy
( Crassostrea gigas ) FEG I FIEHFHE, T-20C
FORGRAE . 36 37 R AHBIR A 2002 5F 11 H
¥ 2003 4 11 A it aeain .
1.2 ARS8

F i % . H B M b M ( Clycine Buffer
0.05 mol/L Glycine-0.15 mol/L NaCl pH9.5)(GLY
WHESYEWT®LA). 16% PEG600 (&
0.3 mol/L NaCl),0.15 mol/L Nay HPO,, DEPC 7K
(DEPCHH B EWTRAA) . 70% 8. Wi,
5 AR R BRSS9 ™ AR R

Jefl i ) : TRIzol (BBI 43 %) .5 wpl Tag
DNA ¥ 48,10 mmol/L dNTPs.40 u/pL Rnasin.
200 w/pl M-MLV %8, B0Em 5w 5 F i
T4 % THRLAE, 100 bp DNA Ladder Marker
(TaKaRa). Promega pGEMR-T Easy Vector Sys-
tems, Promega Wizard PCR Preps DNA Purification
System ., Mastercyeler personal PCR {¥( Eppendorf)
1.3 RBAHE
1.3.1 HEMAEEABEMAORE KA yik
B Lees B4 E" A FAGE. HEH LB
(A L o SRR S I ) 5 L
BUEPRRRRTE 1H Y 25 ¢ MY SR K = 1)
P A T FFRBY GLY Buffer(pH9.5)  FiB T
iR IS % TR .4 T 3000 g B0 30 min.
W pH E 7.5, MASEBM 16% PEG
6000,4 CHLHE 4 h J5,4 C 3000 ¢ L 30 min, F
b3, i 3E 0,15 mol/L A9 NayHPO, T2, %l F
100 r/ minf&# 20 min /5,4 T 10000 g #.L 30 min,
B LW TR R pH £ 7.4, RIS
- 20 CHREETFALL

SHRIEL 300 oL bR BT 9 0044 FE 8 AL FR I

R 250 oL, SERE RS T TRIzol 3877 BERRIY 4+
FifIsidL . FRUEETHIG M DEPC H,0 M, BT
3 RNA 7 F-20 T,

1.3.2 HMEM 5148 NILN2.N3 B Kawamo-
to Hiroyoshi ' :

Ni{+) 5'GCT GAT TAC TCT (C/G)G(C/
G) TGG GA 3’

N2(-) 5°ACA CAG AGT GAG (C/GIA(A/
G) CCA GTG 3’

N3(-) S'GT(A/G) (C/G)TC ACA AT(C/
T) TCA TCA TC 3’

PCR BB P IMA 10 pl JRHLAY RNA B,
FEIAGI 4 N2 N3 % 1 pL,70 C 5 min, Ik 11840
FEtmA 8 pl KR &M (& 5 x Reaction buffer
5 pl; 10 mmol/L dNTPs 2 pl, 40 w/pl. RNAsin
20 5L.),37 T 5 min, B WA 200 w/pl. M-MLVRT
0.5 pL,42 T 60 min, 70 C 10 min, Fril cDNA {§ 47
F-20C,

HS ul S HLE) cDNA #H17 DNA 4. 515
W% NLUNZON3, B0 NILONG 30 B A
326 bp, N1 N2 7580 b BEAHCHE 9 237 bp. iM%
% 94 THIEH 2 min, %4 T 1 min, 48 T | min,
72 C 1 min, 30 05 . BE 72 TEMIS min,

LS pl 7 71 2% SRR L ik (S V/em)

30 min, H AL Z ST R, SIMAT T AR
T,
1.3.3 PCRFWALE. THEME % Promega
R (51 790 ( Wiizard PCR Preps DNA Purifica-
tion System, AT170) 48 {5 35289 1L . & {200 by 11
PCR 4. B2 pL #ifk DNA ABIE Sul 2x t1
R ) pL pGEMR-T Easy 8165 1 L %
MY Eppendorf ® R, M0 ddH, 0 ¥ BB
10 pL, 16 CHEHE | b B2 L 8 50 ALY 6 4 1
WL KR IMI09, R G TR EENB RN
X-Gal IPTG FHH 37 CHRMmALN, HEN
ST TRE WM. PCR SHITRIE. MEH L
R T TR R RN LA,

1l &R
.1 ¥ENERBEANANSHMEZRLED
i

TEHEITHI AR B © NI N2 N3 L —#

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn


http://www.fineprint.com.cn

55 6 6 iE % KT bl TP DY) RT-PCR IE G BN I 3 5 M D BE 20 PR30 00 2 527

bbb 54 PL P2, P, Marker 1 2 3

PI{-) S5'ATC TCATCATCACCATAY

P2{ +) 5"GAA TTC CAT CGC CCA CTG
GCT ¥

Pi{-) 5'CGATTT CAT CAT CACA Y

W4 5 4 5 | ot 3600 W PERE & T T 2 ocitue oF
P kIR B NLON2OND XL R
WCRRL 1 RS 4 S B, ELYE B AR E R 48 CByf
e W INL N B 326 by,
B/ (NI N2V KA 237 by

FrLLat T4 S HE S 1Y RT-PCR & N1, N2
NIgEFT., BB R LI N, 2002 4 11 H F
2003 4E 4 A0 14 T RIERE G P 5 -8R HIN M
AR R AL ek B (P 2) by 1,2.3.5.8 kil

H1 AmEseyrRERLR
L. 1% PL.P2. P2 (DY MEENL 2, BI4 N1LN2O NS 00

(FEMEDE#g AR IR S0P 12,5 Sl (A o 8 IR, BRI
b B Fig.1 RT-PCR results of two pairs of primers

ifii 2003 4 7 I % 2004 4E 1 H #4923 TRBH | Produets of primees P1. P2 and P3: 2. Products of primers
A | T RPERER BRI 3 P T T Pt i

M | 2 1 4 5§ & 7T 8 % 10 11 12 13 14

300 bp
200 bp

M2 2002 11 HE 2034 B0 4 ThEHHEENEN PCR T HER
Fig.2 PCH results of 14 oyster specimens from Nov. 2002 to .-\pr.lﬂl]]

M 1 2 3 4 5 6 7 8 % 1011 12 13 M

4 15 16 17 18 19 20 21 22 213 M

B3 2003 5 7 AE 2004 i 1| A 23+ M HEER KRS PCR 1 HER
Fig.3 PCR results of 23 oyster specimens from Jul. 2003 to Jan. 2004

-
M marker;™ - 7 : negative control

PDF SCHFi ] "pdfFactory Pro™ X AL www. Fineprint.com.cn



http://www.fineprint.com.cn

538 || K R

it I R L B R PCR 8™
it AT AL MU, 5 pGEMR-T Easy B{KiE 5,
A R ET M IM109, MRS T, iR
PCR, &5 5 10 0 F7 o 0 ) R 3 4 E o By B i A
2.2 BERROMFESRAOEN S

4 i A 6 P SR BL(201 bp) JedL %6
SH S EE i SLRE 1 BE(237 bp) # NCBI Blasnt 4 BL#
P 5 NLVs fUSTHcH RNA i) RNA RS MR 1%
PIHIE, HHRUERS. ERBESNRE SHEMN
T E A IYF 7 Genebee ), 55 R LI 5.

HE s PR REER T Ba e
#04E H B Genebee ) , S5 00B 6 Fras .

3 it

B R 1 F R R o e e e B i T A
B TR, GLY Buffer 2 — 2SR 2015 W B FFHERY

A L L T e

seql {1 VACA-AGAGTOAGCAGOCAGT - GOGAT
seql { 1
5oy | 6 ) AGCTAG—GATGA-TOAAATTGT

200 bp

M4 WETHPRER
A FIREWER NN RERS RN
SIS NI N2 G RN R SR T A
NI K20, SRR NLN2 e
Fig.4 Validation of recombinani by PCR

A.Products of positive control vinuses by NI, NI;

B. Products of recombinant of {ecal umiJr by NI1.N2;
L. Prouhiicts of feoombdaman) af yaler ulhpln‘ by N, N2,
Ib. Products of bus clones by N1, N2

b+ B +

TTGGTG- AAGE A

)} ACACAGAGTGAGGAGOCAGTegGCGATpgaptecatiggGAGGTGeAGOGcascccagA

A I T e L L,

(3 GACCACATTCACCACGCTAGGAGAAAG
seql { 61 ) GOOGAGRcc ATTGAITGATATTTT gaagte ADCCACATOCACCACGCTAGGAGAAAG

[ U o e e

eyl (8

AAGGTCTTCTGOGACCACCTGAGOCAAATGTGHTTCTGAGGAGAATTTAACCATGA
s | 121 ) AAGGTCTTCTGOGACCACCTGAGCCAAA TG TGGTTCTGAGGAGAATTTAACCATGATTTC

ITIC

B e o e
sl [ 143 ) TAGGGCTGCTGOCAACADGGCTCTCTGT TG TG TIGAATCCCACOGAGAGTAATCAGT
! [ 18] } TAGGGCTGCTGOCAACACGGCTCTC TG TG TG TTGAATCCCACCCAGAGTAATCAGT

SAVCRA 20,14 Hefined aignment power 20, 14

[ A 755 %

Homology percentage 75. 5%

B 5 BB NLVs B AJE0E 5 M (seql | S5 HLIG 5 TR (o2 | OPEFU LR

A B A e T B b B T

"o "R T e g L R R T 2 i
Fig.5 Sequence comparision between extracts of NLVs-infected bumen feces|seql | and oyster

(meq2)

" menns diffenent bass.

seq
seql

seql
seql

o |
5013

" means the sams base, less than mean vabue plus (wo S0

ook R i ok e s sk 0 i i o oo i i otk e o
{ | ) CATTCACCACGCTAGGAGAAAGAAGOTCTTCTGOOACCACCTOAGOCAAATGTGGTTUTG
{ 1 ) CATCCACCACGCTAGGAGAAAGAAGGTCTTCTGOGACCADCTGAGCCAAATGTGGTTOTG

R e T e e S
[ &1 JAGGAGAATTTAACCATGATTTCTAGGGCTGCTGOCAACACGGCTCTCTGTTGTGTTGAAT
( 61 ) AGGAGAATTTAACCATGATTTCTAGGGCTGCTGCCAACACGGCTCTCTGTTGTGTTGAAT
e 2 e e 2 T S
{ 121 ) COCACCOAGAG
{ 121 Y COCACCCAGAG

WAL 19 42 Refined alignment power 19,42
EIREET 4 98.0%  Homology percentage 96.0%
Ee HS5HREESENiELSR

Fig.6 Homological comparision of the bold section in fig. 5
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TE Q0% K TP b il B CCRE N ) RT-PCR 0 0 W0 0 £ DX I8 900 9 G B 529

PRI, B pH(9 ~ 10) fiE MR - 45 74 0008 B 8] 22 (] Y
e LSBT % pEGE00D I N S% A6
i, A9 e £ AT 90 % [ (At I A e e T BE T
¥R TR T MR EE AR, BT
6% "2 HR AL AL B S R, B R AR
W 8% A9 PEGE000 15 % # B 1 1) 0% ).
(e B i FR B HE I Freon i 17 Ml B I6E HE , 45
BE Freon YhHG R MR RCR W PHEERES: . HEM
BT BBk R R, fERE
f AW 5 8 T U B 09 R P LR BE R LR T
0.15 mol/L f) NayHPO,(pH 9.0~9.5).

(% NLVs i RNA B4 81X HI0HR S, Bkl
Ay it T LA EF o B AWK 0518, kB
0 AR AT OSBRI NTON2,NS X
—H 3| WY S AR B A R AR
P 2 ot B 0 PR 600 bp A% — #F, AT RBE i
FAESE RS B S, A Z R R, B R
HARSHHB, FALRMPEY 37 MHEH
SRR 6 RS, MR AT LLE B, X
6 BRI 4 R BEEE NN DO (LAE
N1 N2 38, oy T — AL p i W AR IR
ool — AR i T TR, 0 M AR
B2 i 1 R G2 B NLVEP- L e
A S R A AT B, BT LR PR Y
BE(237 bp) BEAT MR LR, AT EMGWTH R
(B 6 R 0 O 5 < 4 B 999 LY O FE ) B PCR 7
P18 17 SLRE I P B AT Blasin FIFR LR, RBLNE
B E I EE S E AT 10 Bk NLVs # RNA B&
P 1 A R L 9 689 ~ 74% , T 4L 806 P A 4 I
% 68% ~96% , 5 AF126951 (5 W B %5
WA E ) M E WK 93% , AB035319( H A 40 9§
B) MR W HE % 96%, ABOBISB0/ABOS9RTS/
ABO898T2( H & W iR 4 #5 18 4 B ok ) ) [5] R 4% 2
o5t E MMM TS EEZRMAEERA
T4% iR T NLVs MEMZ T, dittiEN
hEESIEEBEEN NLVs SHERGENAE
ROALFEEF, Mt omeEn Sz RS
WG , JL IR PR A 5 il — 2 R IE .

KRB ANE T T —FR MR NLVs
Tt AY ik, T ELE & Bk [ 1 BUAY NLVs 264
FRF G2 8. H'5H%K WEAHHEEL, X% NLVs
TEMARAB Y M B R R . UG # R — X

) NLVs #2365 | fhyishi e T 3w
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Detection of Norwalk -like viruses in oysters by RT - PCR and gene sequence anal-
ysis of RNA polymerase fragments

WANG Jun',XUE Chang-hu', L1 Zhao-jie' , CAl Yue-piso',HE Shan-shan', YANG Wen-ge®
(1. Food Safety Laborary of Ocean University of China. Qingdao 2660603 , China; 2. Food and Science Institute of Ningbo University,
Ningho 315211, China)

Abstract: Thirty-seven experimental oyster came from three farms of China. Beijing Precautionary Institute
provided the positive virus{ Norwalk-like viruses, NLVs) separated from gastroenteritis patients. The oysters
were shucked and homogenized at high speed. About 25 g homogenization with 7 volume Glyeine buffer ( pH
9.5) shook at 250 r/min at room temperature, and centrifuged at 3 000 g for 30 min at 4 T the pellet was
discarded and the supernatant was adjusted to pH 7.5 then 16% PEG6000 was added to a final concentra-
tion of 8% . Precipitation st 4 °C for 4 h, then centrifuged at 3 000 g for 30 min. Discarded the supernatant
and suspended the pellet in 0. 15 mol/L Na;HPO, . Stirred at 100 +/min for 20 min at room temperature and
then centrifuged at 10000 g for 30 min at 4 "C. The supernatant was adjusted to pH 7.4 and stored at
=20 T for use,

300 p:L. solution taken from the upper steps was used for RNA extraction with TRIzol{ Sangon, Shang-
hai) . The pellet was dissolved with DEPC Hy0 after died and stored at - 20 . 250 pL stoal solution was
dealt with the same method as above,

A set of nested primers N1, N2, N3 was used for PCR.cDNA was synthesized from primer N1 by the
M-MLVRT system(Sangon,shanghai) . The PCR product amplified by N1 and N2 was about 237 bp; the
PCR product amplified by N1 and N3 was about 326 bp. Among 37 samples six samples were detected posi-
tive and most were collected in winter. Four of the six samples could not be amplified by primers N1 and
N3.This is due to the fact that many shellfish samples contained a mixture of strains with a few samples
containing up to two different strains with both genogroups represented. The amplified 237 bp fragments
were electrophoresed on 2.0% agarose gel, purified with the Wizard PCR Preps DNA Purification System
(Promega, AT170) , and ligated with pGEM-T Easy vector by T4 DNA ligase for 1 h at 16 T JM109 was
transformed with the ligation products. Luria-Bertani( LB) agar plates containing 100 pg/mL ampicillin,
100 pg/mL IPTG and 200 pg/mL X-Gal was used to sereen the recombinant eolonies. Insertion of the PCR
product was verified by PCR and agarose gel electrophorese.

Blastning the sequenced results online ( NCBI) showed that these cloned fragments were related to
NLVs RNA-dependent RNA polymerase gene. Compared the two cloned sequences with online alignment
software of Genebee, it showed that the homology of the two sequences is 98.0% .

According to the results, winter is the primary season in which oysters are easily contaminated with
NLVs. The genotype of strains in China was close to that found in Japan and Korea according to Blastn
( NCBI) . Their homology percentage was higher than 95% , which indicates that NLVs in close geographical
locations commeonly are homologous.

Key words; Crassostrea gigas ; Norwalk-like virus; RT-PCR; sequence

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

