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FFLER N 2 RE LR TRt EE PCRIGT 7T AR LA F

E':/H%ﬁk LZ’ Ei‘% EU:] 2’ %J\ﬁﬁ 1’ %‘ZE;@ 1’2’ ?ﬁt 1’ ;J:%&i ’
(L EREEE R IR =08, IR 35 5 266003 ; 2. R EK F=RR2E 05T B Bk K= 0T, ILZR 355 266071; 3. 10 T4 K =R}

2SR B 1L T K 116023)

. WEATFLE UL (Chlamys farreri) 2R BEPEIRIER 1 (Acute viral necrobiotic virus, AVNV) [RIFER F 41, e R faT X B,
J7 FH Beacon Designer 7.0 3K T — XS e P 1 90 bp 1 BL 5 191 Tag Man 3R, N 5835 T AVNV 2O B
ArlEFEEU N (Fluorescent quantitative polymerase chain reaction, FQ-PCR) 27, 1Z7EAE 10° ~ 1075585 DTG RN A
BAFIZANESCFR  AVNV #5 IUE0 Q0 RVIEEREL (C) BIRIDEER N : lgX = -0.29C, + 13.28 (FHHCR AR’ =0.998); Kl AVNV 1)
T R 10755 D15 Rp S S 56 FE B 6 AVNY 621 52 B SR o 1 FH FQ-PCR % 76 3R [ B 2 9o BT iy i A L A
DURESHIEA ARG, 35 5L 2% B0 68 173 i AG I 225 5 hy EE: | BEL I AGE 1 23 1y 89.47% , 12 T340 PCR A PHIEAG: H 2 (80.26% ), BIF5E
GERLEI %05 s R S T R HAESIIE AVNV A SE ARG, X AVNV B D2 W FIL T304 T 2 i 8 4
VLK AVNV B M B S8 o [ K= HR2,2009, 16 (4): 564-571]

REEIR): MiALEA DL AVNV; AVND; 9&05E BRI EEAURUN (FQ-PCR); Tag Man £R%F

HE5rES: 594 ERFRIZAD: A

HiFL B3 DL (Chlamys farreri) 25 2 1 35 E A
95 7% (Acute viral necrobiotic virus, AVNV), g4 4 fi5
B RS R, AR A 130 ~ 170 nm, &5
6 U SR AAAL R DU ZE KABEAET (Acute viral
necrobiotic disease, AVND) B9 J5&"="!, #ifL & 01 JE
AL IR 50 L 20 4R B 5 s, 46 ek 25 B
e EE KSRGS AL, {2 19974
DI, AVNVIGELER AR K (RBBE TR ik
90% LA 1), & 24 HiFL B3 VLSR5 1% T B R 1 28 5%
P I EBHAT T2 RS kR, 5 2 i 2
BUA PR B A, A R R Y R
A7, I AE AL B DUFRBE I 25 A PR 19 X AVNY HE4T M
I, SEEE AVND (IS T, B iR B 34 4 it
171742 FH 7 b R S R R MR A S RS
BB PRUEA R SC4E ,

IFs BHA: 2008-11-12; {&iTHHA: 2009-02-25.

X EHRS: 1005-8737- (2009) 04-0564-08

UE LA, [ R GE T — 28 AVNV B9 A AG I 7
T, E LS T B AR S e Ak TR s
W B S5 (ELISA) 2570 5 67 1 RE A 5 M Ay
I AVNV  ESZAFAE W 2 45 ST FERHS R R
TS S PEAS G AR LU E B AN ERA S B, PCREL
AR ESRAEE ) AVNV RIS SR U AR RAZ e 4
Ve AR 1 5 SEOG Y, MBI B4 . FQ-PCR
VER— TR BT A AL IR AE S A INEE A, LU PR 5 5
by REEE P B REIRE SR PCR 015 Y A Bk
FREE o A0 R TE I B R 2 M Ao Sl A
BT Z MR, T B 4 R e, H,
TEAK A R RS S T A 7 Pt e 2241
A SRR AVNV B HE DR P81, B R S 09 5 1 1
TagMan 3545t , #5377 AVNV B FQ-PCR A& J7 v, IF:
X B SN A A e BB o 5 M S

BB FZ 86315 H 57 B (2006AA100307); 2 5 ATl (RAE) BHIF LI (nyhyzx07-047); ILIZREBHEBOCH H (2004GG2205115).
EE BN AT AL (1981-), 5 LAz, EENF K= SR FE 25T . E-mail: renweicheng1 981@126.com

BIFEE: L4520, E-mail: wangem@ysfri.ac.cn; Tel ; (0532) 85823062
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1T TR, IHER 2 ki ARG o FH B T 474,
A AVNV BRI W A>T T A i o S A R
Y,

1 Mel5HEE

1.1 FEMRREFIDNALRER

T2007FE7T-9H I AR F B F O R R
B L AR AR B8 R 7 K3 TR 7 SR B HL L A SR i
AREGFGFLI DL, AVNV 4l {2 % Le Deuf” i )5 12
PEAT. FiFLER D1 ZH 21X DNA DL % 5 DNA (1) 42 5%
PR R AR A AR BR 2> W) A= 7 ) DNA £ B 7] &
(TIANamp Genomic DNA Kit) B 575547, XFHFFEE
ZEG RN EE (WSSV) X IR Yk fe T Kot il 4121
FE EE (IHHNV) K ZE ST B (TRBIV) A
R EE (KHV) B A SR 2 A7 A
1.2 DNAF B HI5ePE R BThion  may &l &

PLAVNV JE K 4 42 5 9 (5 30 )V M BEAR,
o B ST R 51, A1 Primer Premier 5.0 8045 113
i PCR 5| 47 C2 (4906 ~ 4884): 5" TCT TTA CCA TGA
AGA TAC CCA CC-3 F1C6(4192 ~4211): 5 -GTG CAC
GGC TTA CCA TTT TT-3", 9" 5§ AVNV, Fii F Be K/
41693 bp, PCRY 145 , 4lAL B PCR =915 HoAi
AF|PGEM-T (Premaga) TR 2 1A Ay A i H R
PR Z L ORI AL ) DHS o TRE B N IEAE , SR 5 R
FHH4T EcoR 1 BV E .
1.3 FQ-PCR3|#1#1Tag Man¥f$Hi& 1t

L3R PCR W B RF 91 AR , K Beacon
Designer 7.0 X F 1% 11 FQ-PCR 45 2 M5 4 il Tag Man
e, LIS o~ (4521 ~ 4497). 5’ = AGC CTT
TTA CAG AAT TTT GCA CCT T-3, Fii#5 [#75 c—r
(4408 ~ 4429): 5 -TGT CGC ATG TTA ACC TCG TCT
G-3', ity 4 Be R /N R 90 bpe  TagMan #8517
51| (4467 ~ 4442). 5 =FAM-AGC CAT CAC ATC AGC
CAG CAA CGA CT-TAMRA-3',5|#) Fll Tag Man %1
PIZHEK I TaKaRa =9 TR BRA RIG AL

1) Complete genome sequence analysis of acute viral necrobiotic
virus isolated from scallop Chlamys farrert in China

1.4 FQ-PCRI M &HHItEM
FQ-PCR S WA F2 4% BRI i PCR AR 5 )iy
R 7 & OR 3% TaKaRa A2 W) TREA PR ED M 36
Kokl DUBCREARAESD DNA AR, 5% 25 ul & 2k
FF AR AL , FLr P Tag Man 541 5 2R VTR A
Wi 12.5 pL JFoki DNA 1 plo 451900 B A vk i
MO.1 pmol/L %2 1.0 pmol/LAEAR L 1% 22 4 B, B AHZH
A )5 #EAT FQ-PCR BRI, 38 48 52 30 25 A A 43T bR
i€ FQ-PCR KW I AE 5 ARG B
FQ-PCR JZ ¥ 1E Rotor-Gene 30004 5 4 (. Y
Corbett Research A A]) Filfd7, § 34254 H: 95 C 4
min FRAEYE; 95 °C,10 s 48E; 60 °C,30 s 1B K FEfH, I
45, LR IOERNTE 60 CHEFT .
1.5 FQ-PCRAYR B E LI K hn B R 3L
JFRIARAE i DNA FH S840 6 BE 1 e e
1045 250K 10° ~ 10" kA% R #5 DUBGHE AT FQ-
PCR, MR R B0 . I AR A TR A R DA (X)
L K%t W Y €, (Cyele threshold) {8, F1] JH 43 Fr #5445
FIbRAEM L, FH T e o0, BURAZ IR+ DR T
SNy PR RS DUEL = BRI RR (e BE / (BT
OF FIIEEL x 1077 pg), Forf X4 T it K 2
1077 pe, FORIAZERFS UUBU BN RN 1 L, SO %
PR IR FE BN A7 pe/pLo
1.6 FQ-PCR3|4#1#1Taq ManiF5T04S S 5006
F 1.1 07 1 $ BUWSSV  THHNV , TRBIV fTKHV
o BERZ IR VE AR , LABOR. DNA B AVNV (14 4 D1
ZHZUDNA AL AVNV [ 3 DL 2V DNA L & 55 1
K %t BE, #5417 FQ-PCR, i 43 W58 FQ-PCR 44 Hh 28
FIPCR 77 P8 1155 HL UK B0 01F FQ-PCR A ] AVNV 4% iR
MRE S
1.7 FQ-PCRHIEE4LHE
T20074F-8 A IR T & (R il K B R A
HLA R e IR A AL DURE &, B L5y AVNV EH
r R W BB S R BE VR B2 AR i 2 AR T
158 BT, SR G B BEAE A 40 18 4 43 1A T (W)
MB" PEATHE P M BRI 4 6y AVNV BHPERE
FHRFES AP R 455, -80 CAR-AE. TEAIRINH
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3 SRR A3 R ot ) 1 A5 HEA S ARG , A 341 ) T A
o PRI R M it 5 C B AIFREZE (SD)
FIAS S 280 (CV) FEA TR o

1.8 FQ-PCRAEJ&N Rz F

T20074:7-9 7 13 #£ 1 7R 7 55 (070805), 111
7R 2R (070902). Ll AR K & (070823) FliL 77 K %
(070706) K& 4 LU FLIE DURE Al At UCHE i
BL19 00y, I3t 76 S A TR AN 23 Ao B
B 50 mg AMERELH AL, 3 1.1 77 AR BURE S S DNA, I
A ORI T2 1500, -80 CORAF# . LAl
B AVNV SE K 2H DNA S FHPEXT B, TC B L B 7K R
BRI XT B8, 54T FQ-PCR 3738 /5 R HL 5286, [ LA
1.2 757751 C2/C6 5 [%) L3R i DNA #E1 7% 1L PCR
ez

2 RS

2.1 JRAGRERIEEFIEE

PLC2/C6T| ¥y ™ B AVNV 3 4, 7= ) K /N
693 bp, %Y 14 7 4y % 2 2] PGEM-T 4 1ig 55 41 Jo A,
FHFRLZ EcoR 1 B V)45, LUK Z5 A B3 018
bp+693 bp K/ F B, 5 UREE RARTT (B 1),

bp

<+ 693

KT PCRIGAERANFORLARIE S A S E LR
M1: DL 150005 M2: DL 2000; 1: PCR*4); 2. EfYI s 20 ke
Fig. 1 Products of PCR and standard plasmids by enzyme cutting
M1: DL15000; M2: DL2000; 1: Products of PCR; 2: standard plasmids

byenzyme cutting

2.2 FQ-PCRHIR ML
Z A AL 52 3 22 WT,25 uL R AR & R A

TagMan F5F 24 0 0.12 pmol/L, 514 e-f il e-r &
HePE M 0.25 pmol/LIN, FQ-PCR AEAS 3| FL A1y 1
k.
2.3 FQ-PCRAYH N R B FE K hm o ph £k A8 L

H AVNV BORL bR UE & 2E 1T 1045 2 90 7 ke, 36
8N JEE , Mk JiE R 10° ~ 10" R A% R %5 DL, R A7 FQ-
PCR, HA 2 UL I& 2, & 3 0] LIt BORi A% R
P8 DURCE 10° ~ 107 JE L, 28 7 S B i N
BRI < S” ALY RGN PR AL TR $E DLAE 107 R,
C AR/, 290 16.75 5 BURIAZ R YE DULE 10° B, X1
AVNV [ EEE 010785 DL, 5 9 384054 95 655
HCAHZ 3714, JFURLRZ R ¥E DLAE 10° ~ 103 [l
PRI TR AZ R DA (X) IR 5 0T ¢ fE
FRRE S, R TR A 53 A0 45 31 FQ-PCR B AR 1 i £k
lgX=-0.29C,+13.28, #l & & A R’=0.998 (KI3), 7F
SRR A Ry UKL AR R P8 DRSS T 7 48 DA
R, DA C (B 37.14 R AR, FQ-PCRAG I AVNY f R
TBCE ] 107 P2 01

1/ 2/ 3/4/5/6/ 7

ORI (CF)
Fluorescence intensity

/////// 8,9
0 10 20 30 40 50
TEHEL(C)

Cycle number

B2 FokibRdES DNA 105 B FQ-PCR 45
1-8: BRI/ 10°,107,10°,10°,10° 107 107 10 B 45 DUE
9: PIEXTHE
Fig. 2 Results of the mean quantity of the serial 10-fold
concentrations of standard plasmids
1-8: 10%,107,10°,10°,10%,10°,10>, 10" copies of standard plasmids;

9: Negative control
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= 10
Sz lgX=-0.29C+13.28
m= 8 R*=0.998
g L
=g ¢4
o
2F 20
{E 0....I....I....I....I....I....I....I
10 15 20 25 30 35 40 45

TEEEL (C)

Cycle number

K13 FQ-PCRJ5 X} 1045 R AR BORLERESH DNA
AR HZE
Fig. 3 Standard curve of FQ-PCR for 10-fold concentrations

of standard plasmids

2.4 FQ-PCR#&MAVNVH4F T
Ko 25 SRR 0, DL AVNV AZ R MR B4 1 iz
NAEBHEL T < S” RIPHE 2R (K 4A) F190 bp 455

4-9

DGR (CF)
Fluorescence intensity

Il Il Il Il I

0 10 20 30 40 45
g (c)

Cycle number

PR ST (1 4B), 117 A At 5 75 4% IR AR S L AVNY
1) 55 DLZH 2L DNA S AEARERE , A R S R4y 1 iy
22 (E14A) FNAERE S e 4 (B14B), RIIB TR 519
1 Tag Man FRE1 R V4T, 5 HAWE BEAZ IR A 3 D12
ZUDNA JoA8 LR o

2.5 FQ-PCRIEMIEE

251 FQ-PCREI#tNEE M AVNVEH AL A
RIS VR FE BRI, 296 0E 7 PCRAE 134T, 45
9 B & B0 9l M2 x 107 Copies/uL 2 x 10° Copies/plL.
2x 10’ Copies/uL.2 x 10" Copies/uL 11 x 10° Copies/uL,
BV B AL AL IRCL L RIS ASI 4 R A 285 SR LR 1
CHAIFRAEZ (SD)FIVE S R AL (CV)53HITE0.17 ~ 0.64
F10.61% ~2.03% [0, HE VA, ZINETEARNE
BEECE N AR H A M At R ITZ O Bt
SEPERAT . T H ARSI (1x 10°) (e BEEA T
SRS AT A S B A

bp

2000

750

250

I BB 100

K4 FQ-PCRAGI AVNV ffe5 1 250
A: FQ-PCRY 4L ; B: FQ-PCR A MY P My Ik 25
1-4: g sERERURL AEAEL AVNV (Y DNA JE2s AVNV (1915 DT ZUDNA ARG AVNV (1) D1 DNA ;
5-8: 43I WSSV THHNV  TRBIV I KHV B DNA; 9: BH:%E 7 ; M: DL2000
Fig. 4  Specificity of detecting AVNV by FQ-PCR
A: Results of FQ-PCR; B: Products of FQ-PCR
1-4: Standard plasmids, genomic DNA from AVNV, genomic DNA from AVNV infected C. farreri, genomic DNA from AVNV uninfected C. farreri;
5-8: Nucleic acid from the virus of WSSV, IHHNV, TRBIV and KHV; 9: Negative control; M: DL2000
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#®1 FQ-PCRHHtNEEM (C)
Tab.1 Repeatability (Cp of FQ-PCR for intra-assay tests

4|
ﬁ(iﬁ%‘m Replicate group SD v A5t gf&f/f %
LOpy 1 5 3 4 ariation coefficient
2x 10’ 20.54 20.61 20.02 20.89 0.36 L.75
2x10° 24.13 23.96 24.02 24.50 0.24 0.99
2x10° 27.82 2791 27.62 28.01 0.17 0.61
2x10° 31.56 31.41 30.78 3234 0.64 2.03
1x10° 37.01 37.54 36.85 37.18 0.21 0.99

252 FQ-PCRIHJHLEIEE M 4147 AVNV FHMAE M FAR 2B (CV) 70 HIHE 0.34 ~ 0.55 F10.92 % ~ 2.88 %
TEATR] H ) 4 AN EE SR W36 2, C ABbRAEZE (SD)  Z 8], e IHiZ it fa) 2 vk B A AT,

%2 FQ-PCRHtEEEM (C)
Tab.2 Repeatability (Cp of FQ-PCR for inter-assay tests

B Err e
RAFEHLT (HIBD Replicate group SD RS 0
Sampling spot (Date ) Variation coefficient
1 2 3 4
i 7PFH (070820)
Shazikou, Qingdao (070820) 19.54 19.11 18.67 18.87 0.55 2.88
== |5
F 5 P (070805)
Taipingjiao, Qingdao (070805) 26.34 25.67 26.12 26.44 0.34 1.33
HIZRZK (070902)
Rongcheng, Shandong (070902) 24.23 23.32 24.89 23.76 0.52 2.15
A KA (070823) 30.11 3021 29.67 3031 028 092

Changdao, Shandong (070823)

2.6 FQ-PCREIHMA A X RHEIARE S (LA DUEE &4 5 EAT FQ-PCR Al 3 PCRAS I, 2% 5 WL
IR L AR B L T ORI 4R 76 1y AL %3,

R3 WL NERENLER
Tab.3 Results of samples tested by FQ-PCR and PCR

. N i () (T\‘T‘ll ét b et \/T\‘T\“ ?; b
FREHLA (115D fompegcs ) PQPCREZEER" e PORAIIZER
Sampli + (Date) Number of | Positive (negative ) samples Conies of AVNV Positive (negative ) samples
ampling spot (Date umber of samples tested by FO-PCR opies o tested by PCR
IR 5 (070805) 4
Qingdao, Shandong (070820) 19 17(2) 8.6x10 14(5)
IR 5 (070823) 7
Changdao, Shandong (070823) 19 19(0) 1.3x10 19(0)
LR AL (070902) 6
Rongcheng, Shandong (070902 ) 19 19(0) 25x10 18(1)
L TRIE (070706) 19 13(6) 8.9x 10° 10(9)

Dalian, Liaoning (070805)
T s a— 2L UR PR Ao 2R3 (P41, B0 % DL Jug ZHEY DNA 5 b—$55- S Rl BEAAAE St A 5 L 4585 P R B PR i A

Note: a—The average value of viral number in each batch of positioe samples; copy/pg tissue DNA; b—the number outside the brackets means positive

sample number, while inside the brackets means negative sample number.
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L C2/C6 775 |41 4385 38 PCR J5 i 366 61 473
BRPEAE A, 15 0 BRPEAE i (R 3); A HIASIF 9% 7 1
FQ-PCR J7 1 A4S I 4 68 473 BHPE A i 11 8 17 B A
i (F63), Horp 3538 PCRAS I Ay BH A B 61 43 #F iy,
FHIFQ-PCRAG I 1) 45 SR 341 Ay B, i B 45 DL ATE
1.8x10° ~ 2.5 x 10*$£ I /ug 2 41 DNA 2 [i]; 7£ 154
PCR AN Ry B P B9 &t b, 4 FQ-PCR g2 ARG
70 BEPERE A R 188 DUEUTE 1.2 x 10° ~ 3.0x 10°#5
D /ng 4UDNA Z Ja], 23S A B FQ-PCR A
[P 1717 538 PCRASE I BH P A 245 2R . FQ-PCR A5 A
rits PRV B A Y2 70 AR SI2 56 34 37 1) FQ-PCR J7 ¥ 1 S 1A
DRI

T8 RS 43 17 5 T (3R 3), IZ 4 LR
LLZR A B2 SR B R o P9 5 280 i - 24 (B e ey, TR 31
1.3 % 10" U1 /ug ZHZTDNA ; INAR SRR IR 2 5 3L
TR RAE MR T R D (R 8.9 x 107 5 1L
Iug HZLDNA,

3 itit

FiFLES DU P AL A R I 2R 2 —, &
A C A 20 2R IR . AL i A 1997 4R 2
AT 2R R R DL RS BE T, 95 & TR AL et D
SRBET-F ik 90% L I, 45 b DL FRFE Y 16 % T
KIS, L, g7 AL B3 DLAVNY (1 P 12 W
B, TR TR R ADIG i T 4
77, B SR B N (9 B 4 1 it , B e B0, HT,
L2837 1 AVNV R 07 v, 2 fu 8 A i ge
T e is W7 ik 0 4 Xy e MR 2524
LT 27 75 T i 5B AVNY LRI E A 72 17, (5
JE R S AEAE DRI 2 ) g v A s, i HLAIR
1) SR AP RV S (A X AR S 7 AR AR R 1 )
B, 3 A 7R A AR s A RE A I 20 S, ASfE
X AVNV R R EA TR 22 . PCR 7R
] . FLRE S PGH2 W, TT DASRE 35 AVNV R R
O AR RE R i, T AR A 0 ) s
PCR W) (S I 15 e, BB B B 42 ™, i A
RPIR ISR , 5 — B R S AR A AR A

HA PR ™, N, 2R I RIS 7 T, 2
SR 757 4 g 5 ARSI T A L B R
(w2 DN R -2 N | BT 21K B S I
P 2F R I 7 15 0T AT AVNV #4758 50, (5 2 45
VES J, 28 f AN R, 1T L5 22 5 B 2l Ak s B4R
SRZIT I T R

WG T AVNV TagMan 8% FQ-PCR A
D3, R T 4 FQ-PCR A 5 20 JFORE B 1HE
ST X AVNV 9 PERE S A I, G et v, 1]
FE10° ~ 10°H 845 DL 1T FLAS 7 2 2L B A R
st PR 12 1 1) SRR 78 1 h ARG AVINY i e 1
1075 DL SR B | RBORTE SR E Y, AR
B I XFZ 7 VR IR S R PR AT TR TR
HEAEE PR R ) B S A DA St ) € LAY 728 S R G
I3 HIAE 0.61 % ~ 2.03 % F10.92 % ~ 2.88 % 2 [i] , &%
FE,Z T TG i )tk P R ) R A R AR
S, HAT B0 S , 58 4 mT LA A2 SR AR e okt
AVNVE MR TR 2, 1 H FQ-PCR JC 75 HEL Uk K
W AE IR 5, PR T 5250 N B34 4, [m] i
G T3 38 PCR ALK A5 B B O e 15 4, J2
UFT PO AVNV 52—,

FQ-PCR J7 k2 S bRk 76 13 AL 5 DURE S
TGS AT B, AVNYV ARSI 45 5 55 3% 3 PCR
AHEE 2 B A i — 2P, FQ-PCR X AVNV Al HA
B AR SE R 1T ELASIN AVNY A BH R 4 89.47 %,
B T8 PCR, 1T FQ-PCR HA 8 i iy R A% , )
TEH LU PR DUECE A 745 AT AEA TA ,
FERR S T B 1 T2 B, SR R SEBR AR 7 T
PRI I 22 2 B T HAR SR, BEAS S0 &, e 5
FE12x 10"~ 3.0 10° ¥ 01 jug H 4L DNAYE I N, FQ-
PCR A] LAXT AVNV 347 A 20K I, {H 235 38 PCR 4]
RSB AVNV G BEZ BRI AFAE . SR 45U
RS AT T 8 AT, 25 5 SR AR [ b R AR AR
st ) 2 2 B A AR Y 22 511, LA 2007 4F 8 H 23 H7E
IR TS 5 RAEMRE SR B ey, 1A 1) 1.3 x 1045
D1 /ug ZHELDNA, T LA 2007 457 A 6 H AL T K i ke
fde D AR 8.9 x 10745 DL jug 4121 DNA, X AT HE S
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16k

IR TR RN N R 2 5 A G,

ABIF ST E ST 1 FQ-PCR K 7575 R 4 J& AVNV
B R I Y (R (B eii RNk a7 NS - e I W RV N
AT ARG 30 41 4P i Bl i AVNV A R, HL AT AiEA 7
SE TSI, OK R A R AN BRI AVNY 3
BARAL SR B 5 AVND 22 & (R e L AVND 22
KRR RE R FE IR I FLE . AVNV AL B R4 I8 25 L
o3 B ORI A5y T PSR A I T,

SE -
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[2] =1, T4, 28 4, 4 M P AL i DUR AR E T M 374 T
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Development and application of a FQ-PCR assay for detection of Chlamys
farreri acute viral necrobiotic virus

REN Wei—chengl’z, WANG Chong—mingz, SUN Shi-chun', CAI Yu—yongl’z, LI Yun®, YU Zuo-an®

(1. Ocean University of China, Qingdao 266003, China; 2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Qingdao 266071, China; 3. Liaoning Marine Fisheries Research Institute, Dalian 116023, China)

Abstract: Acute viral necrobiotic virus (AVNV ) is an enveloped, spherical virus (130 nm to 170 nm in diameter ), with
spike-like surface protrusions. This pathogen has been causing acute viral necrobiotic disease (AVND) in scallop Chlamys
farreri in China during summer time. Acute mortality of infected scallop can be as high as 90% within 5 to 8 days.
Successful therapeutics for scallop against this virus is not available thus far, to the best of our knowledge. Therefore,
development of preventive strategies, especially rapid and early detecting assay for this viral pathogen, is of special
urgency in disease management of scallop farming. Several methods such as ultrastructural examination and ELISA have
been developed for ANAV detection. However, these assays are generally time-consuming, laborious and insensitive.
In this paper, based on the DNA sequences of AVNV, a pair of specific primers which can specifically amplify a
90bp fragment, and a fluorescent Tag Man probe were designed. Then, a specific, fluorescence based quantitative
polymerase chain reaction (FQ-PCR) assay for real-time detection of AVNV was developed and optimized initially. It
could obtain excellent linearity when the AVNV concentration is between 10° and 10° copies, 1gX = —0.29C,+13.28
(correlation coefficient R’= 0.998) . After the procedure of fluorescent quantitative polymerase chain reaction (FQ-
PCR) assay for acute viral necrobiotic virus was optimized, the specificity, sensitivity and reproducibility of the
method were estimated. The detection limit of this assay was 10 copies for AVNV. It was also found that the specificity
of this assay was high without any cross-reactions with DNA from AVNV uninfected C. farreri and other viruses such
as WSSV, IHHNV, TRBIV and KHV found commonly in China. The coefficients of variance (CV) of cycle threshold
were 0.61%-2.03% and 0.92%-2.88% for the inira-assay and inter-assay tests respectively, which indicated good
reproducibility. Seventy-six samples of C. farreri collected from Qingdao, Rongcheng, Changdao in Shandong province
and Dalian in Liaoning province during July to September in 2007 were tested by using FQ-PCR and conventional
PCR assays. The results showed that the detection rate of FQ-PCR was 89.47%, higher than that of conventional PCR
(80.26%) . The FQ-PCR assay demonstrated exceptionally higher sensitivity compared to that of traditional PCR by
picking up 7 additional positive cases. None of the positive samples by PCR assay were missed by FQ-PCR assay,
thereby showing superior sensitivity of FQ-PCR method. This increased sensitivity makes FQ-PCR a better choice than
the traditional PCR for the detection of AVNV in cases when lower concentrations of virus are expected in asymptomatic
samples. Thus, virus-carrying C. farreri can be found during early infection stages and effectively controlled before the
infection becomes epizootic. Therefore, it is confirmed that the FQ-PCR assay is a powerful tool for the detection of
AVNYV with rapidity, sensitivity, specificity, accuracy and quantification. [Journal of Fishery Sciences of China,2009,
16 (4): 564-571]
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