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LA WSSV EERilll T EZNEIRENAT
FEETFEREMNBENTR

sxx', ARE, Bxa't, #EW, % E', T 7T
(1. 9 E K 7= BE2FWE 58 B 4R 16 7K P20 98 0, A Ml 358 s 167 55 00 v Ik % U5 T & R B 5 s2 86 %5, B9 2000905
VLR W WO PR FETR VLA B 226006)

WE: AL e mRE(WSSV) T ERN F ik, Lh 4 4 WSSVl 5 &
7k B E B LB, K S R T B A 3@ PCR 3| Ak B ar — FF L H By WSSV 4 3 2 B i,
R Mk — F R WSSV R R AN AN E AR R . &L RIE WSSV i
W E G VP28 HF F 7|k it 7 W x4 51 47 (F1,R1) #2 (RF2,RR2) , 4 3 A T4 % & i ke
WA ARy B F ey M, AJT B SYBR Green 4 % & &4 Ml WSSV W # % ;M 5 Al iZ € &
B FEIHNT WSSV ARRUANANN AL FTRRENE, ARERELT . (DHUEE
5| 4 RF2 #n RR2 # 3 #7 SYBR Green 3t X BRI F 2 B A G REH B R B ZEHHE
PEEHER A (2)WSSV R EB R ANE FBEE LA LY TEEA8 8 RHE
AP HFLBE TEHALAFRESERF (1.1 x107 copies/pg) , 3k £ 4 4 (4.1 x10°
copies/pg) s E% B R GITR L WSSV, § 42 — N4 48 h R, T 6 FF 4 A B R 78 oF %

BRI, AT LN 20% ,

KER: FRAK; anEeEfisEF; Rl 52 E; RENE

HESES: Q175; S945.1

H i, SEi 92Ot € it PCR SR B B AT RAEE
e VRE SRR R VR T R 2R AL B2
Do FH T 2 PR 38 38 KT A T B 7592 W 5 i S5
go N AR S 9 O i B PCR R o & BT
Rl Ak 2= & 6 BT AN [\l BT 43 SYBR Green
Jobhik Tagman #E S FIEFRE & LUX 5149
WA . Hodr, L SYBR Green Bk} & i £ 57
Y9G AE 7 1, LA LT Wi AR T 7 55 A AR
XoF AV e L LA it O S5 30 TE 8 1 1 2 R ) 4 A ot 4k
S REE , © A H TR B R Tz B S 5O
ERBMEARZ ",

1 BE 25 4 AiE 9% 7% ( white spot syndrome virus,
WSSV) & —Ff K B (1) WU 5E DNA 5 8 , 1] DLk e
Z KA W o sy b B AL, 2 05 H e s i
WBEERATR A EER R — . AP WSSV

%5 B #5:2012-05-20 &8 B #5:2012-07-16

XEkFRERD A

(1932 Wr AR JF 2R W1 FEAE AN [6) 15 32 90 A Py e e B
H, 2 LR E Ll Tagman FREFHAR g BE 6l 1 57
TRBEMEEE /RN LY. AR
Tagman FREF 4G I SR A AR08, (H 32 0 Oy
051 BARER B TT AR X B 4, HLA R A%
B AR —E R B BRI T A I Ty s AT
M. 1L SYBR Green 4t o Ffih 4 37 WSSV
YOGE BT, R Bt — XRS5
B IR S AR B AT R T e B A DU, DA T T Ak T
SV GHRAE A TS A, B THETT S
Mo HAT, M SCHR H 3R 7 SYBR Green i £ il
WSSV {1 A X A w0 P, AR g 4L e
W BT T Y I A AL G R, LA RS K
SR SR R I RE L X E R WSSV 9T ik

H B E ¥R ( Exopalaemon carinicauda) X 4 1

BENTE : P S0 i P RHIF BE T 5 AR BTl 55 2 L 0 (2011MO7) 5 [H 5 [ SR B2 k6 95 AR S 4 0 H (31101920)

EIAESE : 57 3040, E-mail : whfang06 @ yahoo. com. cn

http : // www. scxuebao. cn



10 3] EWA,AF S WSSV E S 45 I 75 ik 1 57

Lo KL T e B R SR ML A A T 5 1555

I EH RN, R, KERR, KEIRE, 28,
P A U P 2R TR RS o 30T AT R Bl 2 5 B
B K, A KR R B2 H
WSSV g e Ifif 1 5 57 58 A 2 1 U &0 1 9 141
A 8, A AE 5256 = 0E BE R A AR IR AT BB 2
WSSV 5 £, 2010 4F 10 A4, L HH B &
TR IR0 7 I BE MLl WSSV L ) & A R
BR LAy K& A B EUE B B A WSSV R L i
R, JG 2 PCR K L 41 4100 A Ao 458 0L ¢ I 21 4L A
i D BE R SIS, 0 X SR A B R IR R A
WSSV JRYL iy &, ik — 3 WSSV
FE IR A Y B A 3G BE R B B0 1 A 5 R
FH EIR T @ R RS W 5 8 w7 IR TR
5T, AT T 847 1) L g 45

1 MRSk

1.1 SEI#F R R AR

KR AR R EREE R AR L
SEUIELIE TR G 5 BE AL WSSV L i 2 H IR
BCALIR AR T B SR 08 s WSSV 4 [G9I T
(Vibrio harveyi) A S21 28 (AT 5 4 Je Pk j2 T Fl ik
Ifil #% B R %L 7% F¢ ( hypodermal and hematopoietic
necrosis virus, IHHNV ) K T JiE & 40 /N 9% 35
(hepatopancreatic parvovirus, HPV ) DNA £ i gy /7
K 7P B2 i ST B v i 7K 7 58 s i 28 S At

XA 5B SYBR Premix Ex Tag™ .
DNA Marker 4 F %/ iR 7 #5 5 TaKaRa 2\ &)
7 5 3 5 41 DNA 4 B 1 £ ( MagExtractor
genome) I [ I A& TOYOBO /4 l s S2i 9 i 1t
PCR X ( 15 . StepOne Plus) ) § ABI A7
1.2 WSSV #1k DNA 2 EX

PLERYE WSSV 14 FL AN E [ XF IR ( Litopenaeus
vannamei) [) 8§ 2 210y 5246 41 RL, 2 i TOYOBO
25 ) 2 s DR 2 i B0 ) & 1 P A SR, 10
mg 2 142 L WSSV ALK 4 DNA, SR J5 ¥ fig T
100 WL K B W ZE K, de 7 i 2 pl J 7 47
PCR 4" 1 i B A5, il 2% b o b BkL B Y Jr Be s 15
G A gt A AR B I3 v AR T o
1.3 5|¥i&it

45 WSSV [ K fifi bk ( AF332093 ) LA J7
3T 2 B [ BV bR N R E RO 2 R 4 T A
16 WSSV 4 2 (3L R VP28 48~ X 3% N % 1
T—% %549 F1.5'-CGT CAT GGA TCT TTC

TTT CAC TC-3' fil R1;5'-TTA CTC GGT CTC
AGT GCC AGA-3'H] T4 1 il 4 A v it JBRLAZ R
FBGEE G 7ESI Y FL 5 R R By 51l 2
MBS (RF2,RR2) I T 8973 719971,
HE| W FF 4 5] RE2.5'-AGC TCC AAC ACC
TCC TCC TTC A-3'#1 RR2.:5'-TTA CTC GGT
CTC AGT GCC AGA-3', X513 il 4E
TAEY LR PR A5

1.4 fRfEmBRAEH &

AAR IR b B3 DLl 4 i) WSSV
20 DNA Syt , #1519 F1 #i1 R1 #£47 PCR
§ W4, 2 B 1k %&: 10 x PCR Buffer 5 pL, dNTP
mixture( 4% 2.5 mmol/L)4 L, ¥ EF & 10 pmol/
pL B 51 % (FI,RL) & 2 wL, f i DNA (1
wg/wL)1 pL,Tag DNA Polymerase(5 U/pL)0.3
pL, WZE K 36.7 pL, B ARFL 50 wL; PCR J I 5%
:95 CHIAEIE 3 min,95 T 30 5,53 TR k
45 5,72 CHEfi 45 s, 3k 35 MFIH, )5 72 C 4E
fif 3 min,

AAR A BLIERARMER ST PCR =
Yy i 1. 2% B B BE I e vk 2R 47 20 B, % H Y
Jr Bk RS [l iR & 0 SR AT I I 22 T, %
FE T A Ly B i% 45 21 pBluescript-SK T & 44
B I e A il 2 1 22 R A B S 40 L DHS o, 28
PCR i %6 FF 4 T A 0 A7 184 4 15 5%, I — 8 23 R b
o 22 e 4 ISR, ULt D) % oA 1 — 25 %
JE , T3 AR BB r T WORE i B L AR T A TR A
CIRIINS o
1.5 RRERRNEERHRE

SEUBR T ot JoORL A B 3 — i Wk BE O, FH 5 Ah )
JEIEHE I OD,q 0D, fH (WG TE I 0.1 ~
1.5 A, 1 OD W S&1{H #H 24 F 50 pg/mL [
dsDNA) , M ff 2 J52 A 2 B2 JF 31 580 o o ks B o
i, SN E KR T 3R 2 T B U AR A b BURL P
DUSC BT iRE 7% D1 %K (copies/ L) = JBOAE i J5T
it (pg/ pL) /RIS 5 FORL S F 5 =2 x 330 x
nt( b nt Sy OB A RIS 0 o FF bR T i BTORL
LR S HEAT 10 4% R 20 B B - IR 20 pL Ji
KA 180 WL WUZEK IR IR 21 MR S 4, I
Fe8 MEAE, HF N x 10" copies/pL, —20 CTHEAfF
#wH.

1.6 WXEEPCRENFRMBEXSHBE
i 3 % PCR K 920G 7E ft PCR #5 fift i £ 4>
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36 %

MraQiEJ5 K 5149 RE2 F1 RR2 /B R34 151 9 H
FE i PCR [N o 7EULHEA b, DL & S b 4 5
PEVBUSHE Dy B 0 GRS R/ Co) ), R Z R
AT S5 AR R L A5 A, BV ot T A IR g A A
519k B O e i 8 RN S8R
1.7 fRAEHEZHEIERSI DT BRENITE

W E R R B R 0 bR HE i JBORLAE Sy B AR
B, AR BE S DA i IR YO0 E B
PCR JZ WK & S ZHAE DG E it PCR AL E R,
1CHS B Bl i b v il 20 A 2 M 05 B Al 56 &
BOR ARy B AR BT B I A
R moh B GO dat B E ¢ H2
S RE(CV) oy b o 58 AR e e o
1.8 SEKAXEE PCR BERR RN

MG Tagman FRFF 1 B0 52 50 1) Ji A 52
ZET ARBESEHEE 10 copies/ WL by ifE i 5K A
SRR AT 2 I PO E B A, WY ROCR L is
MGETH 2T i H Cp B 728 53 R B, B0 iR 1%
W7 125 A] g3k 2 A G 00 B
1.9 SEEZEEE PCR MR RN

K 2 x 10° copies/ L {9 b5 1 i 5L AR BA
Xof B £t BE FL 40 v X M 8 2 40 DNA K i B 4 XF
HE O F e s & U I 4n THHNV (HPV F1G 4
PRI P K PR 20 A% R At R A A6 I 5[] I, % ok B
WSSV B YL 77 [§ J5 25U ( Procambarus clarkii) )
Lo H # (Scylla paramamosain ) i 20 25 i) DNA
F i AT RN, 3 Mz R I 5 vk A R S
1.10 %RFEREBUER WSSV AR5

XF R A VLIRS 2R T R R A B R R
IR, 2 PCR Kl 52 WSSV A B 5 BEHL Pk L 5
FH R IR, #% DNA S U0 & 20K, 4% 5 A
F& L ER Y & A 203 R &, $ O T I A Sk
MR HA H AN AFHLE RGN
DNA # il o F A 1210 DNA A i 7 B 5 B 1
pL A S E B PCR S AA &, [F] i 4 B 1 L
o U it TR I 8 2 AR 2R S 45 R S R G B
it E A HSREN S &
1.11 WSSV EHERME AR IEEME

I 2 BB 5 B 3 AR K B R
FIEF 160 Je (K20 4 g) ¥ 5 )5, FHLIT h
PIZH (B4 80 J&) , AT ik — 2 S S i 4, A il
RS 10 WL i B 2R (B WSSV L (Y
UG i X R SR AH 2L A1 3K, B0 JF I BT, AR

1 x 10° 55 7 K07 ) A I B30 0 A A P, 5 — 4
kb BRAL, T A R K PBS . R EE YL 2,
4 .8.16.32 48 72 .96 } 120 h Hf 4% Bl HLH 4 15
WRS L BVRAE T - 40 CukAf . i IURE 58 1
Ja % F AT IR A R A B AL AU DNA B )5
A 3 S ST 1) 4 %) RE B D7 % R I R A A
AN WSSV I Geit Sc i 41 -5 X A4S0 - &K
Y, LA S 06 20 A8 T R 2 % I 2H A0 T RO O
ERE RN Y A

2 4

2.1 fREMBEKBRRFER PCR B
PASEHCY WSSV JE [A 4] DNA k£ 4, f8 1]
1% F1 Al R1 #£17 PCR ¢, 314 /Y PCR =4
25 B NG Wl B Js v VK 20 BT L RS R /N2 2R 619 bp HR
— R S HM R BOR/AN - (B 1)

2.2 #RERBRKA PCR ik WEBIILEER
i B

W BAR B 5 B0 % 7 W B AL R I A R
Jei Pk e B v B TR 7 EAT PCR i 16 JF X $2 A J5
RLEAT U D) , ¥ 3845 17 5 H bR R BooR/Ah— B
R, R WL T R TTBE A I R AR U BORL
(1) s A 28 w0 P 25 51 s - 0 e 91 5 H A
Fr B AR AL S 100 % , 8 B 2 480 44 Ay i B g 2
AR THE ity SO
2.3 RERBRKKE

FH 5 51 43 06 06 JE 31 1 75 OD,q,/OD,, fH
1. 83,k — 20 I 58 b 1 i O R 2O 0. 15 g/l
B il UKL 42 1K O 3 580 bp, dy 28 A 5 A i
P DLECH 3.83 x 10" copies/ L ; i J5 il 2K 1 M
ZEOK NG b E R OB vk B H B 2.0 x 107
copies/ L,

2.4 REGRBMHLK

AR | M R JE A R e b5 i X AT k58
IR M54 RF2 fil RR2 &3k E 8 0.2
wmol/L i, Xof B ity 1) 45 I 58 4R 1% 8/ Cy fH
(cycle threshold, C ) Fl #5258 (1 ¢ 6 A5 5 38 B2 ; [
I R4 3 7 W AT A A R o A, RS — A
W, 5 B AZO0 5 0 D e S e (I 2)

% kT & PCR BBk & Ao BB A4 %
it — RN AL J5 B € 9t E B PCR LI K & -
2 x SYBR premix Ex Tag' 10 wL;1 pmol/L RF2
214 4 pL;1 wmol/L RR2 7|4 4 wL;DNA #ifj 2
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10 3] B, S WSSV E G I 7 32 19 5 57 B N T R T T R LA P B S 1557

wL; 2R 2 80:95 CHiAEHE 5 min95 TASM: 10 95 C, W4 & 0.5 TR — k28 61l , #17
5,60 TiEk 20 5,72 CHEF 20 5,82 CEE 2s, KL o,
PR — W5 36 40 A6 35 B ) i 60 C T i

M 1 M 1 2 1 2 M
(@ (b) (©
E1 BirhERMTIEREE

M. marker; (a) 1. H#Y 5 Bt PCR ¥ 3#I45 R ; (b) 1.2, A1 ik PCR 2521 ; (¢)3 4. ARV R S EGYIS .
Fig.1 The results of target fragment obtained from PCR and digested by enzymes

M. marker; (a)l. target fragment; (b) 1 and 2. the target fragment 1 produced from PCR amplification from plasmid; (c¢)3 and 4. the

recombinant plasimid before and after digestion using enzymes.

15000 ¢ B ¢ B 26 0S5 5 H0 R R
o 13000 105% , 4 T AL HE N (95% ~ 105% ) ;18 JH 5
=z NS Sy 2 S TR
2 ol AT BT I C, 75 R BC(CV) 3t
I~ N, N N ~;
g T 0.34% ~ 1. 1% , Ui WZ A5 I 5 vk o R4
T 9000 [ .
= BUEtER (£ 1)
& 7000t
=
ES L
2 5000 30 ¢
S 3000 23 |
e y =26
B ©
65 70 75 80 8 90 95 z2
W%/ °C  temperature z 20 ¢
= 18 F
B2 FEFEE PCR H 74 B 1S % h 2 @ 16|
PCR W ik L%y 85 C O l4r
Fig.2 Melting curves analysis of PCR ﬁ I L . . . . . .
amplified target dsDNA fragments 200 1x10° 1x10* 1x10° 1x10¢ 1x107 1x10® 1x10°
9 /—\‘ =] ni
The value of melting temperature was 85 C. WSSi’ﬁsiﬁazzdeZ(}i;\n%lmbers
2.5 FRAEHZEER )
*IT . Hfmz Ef'os 2 %107 2 x10° 2 x 10° 3 REEHERNRERLE
BRIME 2 x 10,2 x 107,2 X 10°.2 x 107, A B AR S DUB A Ce (.
2x107.2 x 1072 x 107 copies/ L iy Ji# BEHR Fig.3 Standard curve generated automatically
PR A I, 520045 L E 3 3CHE 7 by the cquiment
Cr=- 3.216X +36. 228 (X 5‘7 Fﬁ: *ﬁ ?% il 7?}& EI(J XﬂL The values of horizontal ordinate : the template copy number, the

) MR R R?> =0.999 , 2 B A e il 42 21k o6 value of vertical ordinate; PCR cycle number.
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(i 36 %

£1 WSSV iRERRNLMEELRER

Tab. 1

The C, values of WSSV standards with 10-fold series dilution

o ¥ e JBURE %€ 0 A e PCR Az il 45 21

FiOEL#/ (copies/ L) C values of parallel tests detected by real-time quantitative PCR TR e i 22 ELE
C values mean SD CV%
1 2 3 4 5

2 x10* 10.96 10.87 10.79 10. 86 10.85 10.87 0.061 0.56
2 x107 14.09 14.07 14.08 14.12 14.19 14.11 0.048 0.34
2 x10° 17.27 16.92 16.91 17.22 17.25 17.14 0.183 1.07
2 x10° 20.45 20.02 20.22 20.42 20.32 20.29 0.174 0.86
2 x 10* 23.16 23.19 22.79 23.48 23.32 23.19 0.256 1.1

2 x10° 26.2 26.47 26.04 25.88 26.34 26.18 0.23 0.89
2 x10% 29.12 28. 81 28.86 28.98 29.23 29.01 0.176 0.61

2.6 BEERD

MIE 4-b AT LA i, ] 10 copies/wL 45 #fE
st JEORL AU AR IR, A S 7 A Z AT AT LA 0y 4, 5
3 RAF ST B 3Gl £, R BZ A Uy ik R
HOREAR R, 2 /0 a] R DN B A 5L MR B2 10 copies/plL

40 000

35000
30000 |

25000

20 000 {

AR FGME

relative fluorescence values

15000
10 000
5000 | / /"

0— =

MREAR . AL Cp {H P35 U H 2 x 10° copies/
wL MBI Co B K 1. 4, 32 WL I (1 4 0 2
AL T e 1 22 00 R PV L P 5 53 40, s S R
AR (3.8% ), F WK W B M, HUE A
993 T 1) PRSI, AN 38 5005 7 Y 1 4T

20 24 28 32 36 40

CifE

(@

26 30 34 38
the values of Cr

(b)

4 BHRMARERI SHEERBERNTELESE PCR 18k
(a) B 1 ~7 S5 U 5 BRI 2 x 10% 2 x 107 2 x 10° 2 x 10° 2 x 10* .2 x 10 2 x 10 copies/ L ; (b)) [& i 1 47 U 5 5

Bk E A 10 copies/pL,

Fig.4 The quantitative graph of 10-fold dilution WSSV standards
In panel(a) ,the numbers of WSSV standard plasmids in samples 1 -7 are 2 x 10%,2 x107,2 x10°,2 x 10°,2 x 10* ,2 x 10° and 2 x 10°

copies, respectively; In panel(b) ,the numbers of the template was 10 copies/uL.

2.7 HRERN

AW S 7 A9 5E i PCR SN (R R 4 WSSV
FHPE XS R R R 3 8CR , JF B WSSV
Qe 1) o ER I SR MBL 5 8 8 2 2 O DX 2 A R A
st FR RS 0 410 52 B R A ST g it 2k 5 i R T

S Y H UL R THHNV (HPV G 2 1G9 X fd
JE L4 5 o U 0 2] 200366 D) A A B AR i 380 S s B
By g2 (B 5) , 22 B 0 7 75 e R 5 M A
WSSV, 0] F o B 2 0F K 40 7 8 B A
WSSV K .
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10 48] A5 ST WSSV g R I J7 i 4 HE S b N T R 1 A R e A ) F 5T 1559
30000 1.0x107 7
]
= 25000 f © 8.0 x10°
> 3
(5] 173
@ 2 20000 2, 6.0x10°
=8 w8
172] = o
g £ 15000 3 4.0x10°
E= I =
P 10 000 ® 0 20x10°1
k=t L
g 000 12 3 el
4 8 16 32 48 72 96 120
or 4567 FEl/h - time
0 4 8 12 16 20 24 28 32 36 40 7 WSSV EXEQIFEALRNMNBEME(n=5)
Crffl  the values of Cr Fig.7 The replication of WSSV in gills of
E 5 WSSV # 24 &8 i x B B ridgetail white prawns(n =5)

1~ 3. BRAE i 43 SR T WSSV kg i FL A 5 4 0 | e [
TSR B U oH A 2054 ~ 7. BB AR Ok B THHNV (HPV |
W 2 P9I I B I 0 MR R ZH 21
Fig.5 The quantitative graph of WSSV -infected
samples and WSSV-negative samples

The DNA samples 1 -3 are extracted from WSSV-infected gills
of shrimp, freshwater crayfish gills, and mud crab, respectively ;
The DNA samples 4 - 7 are extracted from IHHNV, HPV, V.

harveyi and healthy shrimp gills, respectively.

2.8 WSSVEHERIMEAR S RIGHEME
Xt WSSV G BH 1 % R IR A [ 41 41
PEAT R 8 A, & B i AE LR T8RN R
Ji% Sk B FROR 25 4R A VT T UL AR A R
Hh Sk Mg T 4 2 L R R R R, B A B
T KU AL i A2 H 2R BRI K
HLAHZL(FE 6) o IEH R H MG WSSV )5,
T B R R RS N BE S SR BT, 48 h e R
TR, 120 sy 7 5 ik dom (7)) L,

1.2x107 ¢
1.0x107 |
8.0x10° -

4.0 x10° |—'—‘
2.0x10° ﬂ
O | I s I S s 1 1 ’_Y—‘ 1 1
1 2 3 4 5 6

ALY tissues

¥ DUH/ug tissue

6 WSSVEAZEBMIMENMALRSH (n=5)
1682, FFBEAR ;3. ILPY 54, 8545 4141;5. 6. o
Fig.6 The numbers of WSSV in different tissues in
WSSV-infected prawns(n =5)
1. gills; 2. hepatopancreas; 3. muscle; 4. connective tissues; 5.

stomach; 6. intestine.

[ A R FE T (SRR 2R T 22 J2 , X B AT FE T
6 &), FET- %N 20% . o KW, T M
W A A s 7 PR A 1 BRI, B A 81% 1Y B T
(13 JB8/16 J&) 8 241 41 9% 8 & & # i 2 x 10°
copies/ g {4,

3 3t

3.1 H WSSV i EE PCR 8 ill 7 1
Ear

Hi, BAR T 7 T3 F SYBR Green %k}
A TG D 5 T R HOR AR X AR 9
I 3R R 45 BB B AT A R B R B2 25
L SYBR Green %¢ 5 & HE 46 I 2 A 1445
PE R URNE , A DF R R B AE WSSV Bt i rh B
A EEAER VP28 & 1 5L B T 5IAE Ry iz 0 R
AEFEH B S S, DT 7E B8 b R
ZRTI Ty ik W R S B S 2B AT
51 W T i I 2R 1 G N S R, R B e R T
J7 5 UM . RTIIIESE R W], SYBR Green J&—
Fhah & XUEE DNA [ YL kL, H 45 5 XU DNA J5 i
AR SR 2 615 5, (HiiF 2 SYBR Green H = /4L
BHOeE S . Pk, B Y6 i PCR {F 35 5L
HO3E N, R S P 51 B 1S 77 A i WL DNA
Bl =2 184, 1 B SR R R N SYBR Green 5 B
DNA [y it — L85G Bl Rk RVOUFE 5 B
B o 30 3 A I 2 N Ao AR R R — AN R I 9 G
SRR R RT A  E O S R B R A B .
BEASHE e B, B 50 BUAE A o i, T A I 1 26 15 5
B o PR 1 58 4 R 7 B0 B A
AT 1 Can g ¥ — R AR ) F™ 5 5 e = 1Y
AR M, DR L BE 1 R A e R T A s A R
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o 36 %

MR BR 51 W — R AR5 gk 2 T SYBR
Green i Il 5 5 & J5 Wk B 4w ) o

1 IR 5 | BE R AT RE Bt S N it AR S
TRAR Y A B, DA TR B R A A o ML WF ST
RSB R AR PCR AERE S 3 19 7= 4, KR
SIWTE AT PCR 7 388 Ihf 25 7% A 5| 4y — B4k
PRI, B 22 6F 51 40 [ b 0 4 7 0 2 174 B 2o 2 3K A5 1=
RGN A SGEE . AT TERT IR T, 8
PLEBERG 8 VP28 K [ 3 o JE A i T 5 X5l
Yy, 38 o %55 PCR 7= 49 47 88 5 i vk 2 1% 245
RArHT, AT T 51 W) B W) A A A B 5T N 2 =
PCR W) i) s e I 2 067 43 WT 38 5 e (i 450 B R e
{ELBT AT R B BE (T, D) #E— 25 56 UE BT 8551 1
L —AF LT, Rk i i £ O BB {7,
HKTF 75 CCERRAE) e b ke =91
R A0, WAAES | D R R Ry 3, & E
RARR 2 B AV A I B R A . o R S IRt R
AW G 3t — X i BT &= A 8 91 9 (RF2,
RR2) it il 2 40 A @R Bl T, {H N 85 C, %
WA 5 AN FEAE AR RE 1S w120 0 T i it
PCR i J7 75 5% 5 1 2K .

B T3 A BT T 5 A, e A A B RN
SRl S 4R R O A e PCR A I 52 5 1 Ao
P 7. % PCR BV R H =28 ik, (46 48
PE P FGE A =20 i & 5 PCR 3 i 4 77 2k 1]
ZH K EERIEAN G I — AR, DR
SRS E B PCR RN . (H YR Bk =4
5 1E4T SYBR Green 1 52} & & &N, 47 78 (1)
S R T TR, BT
BRI T, (HK/NEH KTF 72 C L5 R
Bl s a7 U 4 3 SYBR Green | 52 B &F &
PCR™ | %07 ¥ A8 B8 B0 485 R I 9 D6 1% 55
ZHL M — A 2 s (1 R SRR R . YR
T T, HS5519 ZRKW T, 8% A —EE
2 IEXPIA T, (HZ 18] — A A 38 1Y I, X
AN E REAS S i 3 7 7= AR 9O MOk S, X
RE T REAFFE M B 9 IR o R L, AR BIF 5%
DAYk b Ak @ 37 T SYBR Green 5 i
PCR Jif J§ T WSSV & &t . Al 5 i, 7% 42
SN AR P FE Al b T — A 82 T S AR IR
o A 2R A A SR TR S B R S 0
PRI G AE A B SR AT BR BT REAFAE (0 i
CIE7/ It 37 N NTTR ST il NI RY1RTE) 5

LH LR BN, L B g 4 K N S B ST
7 SYBR Green SCHf 2 5t PCR £ 5 & & 7 ik,
RERE 57 K DN WSSV 5 35, 1 X HH 52 3l ) 4 41
R e UL D 3 DR 4 A% R R R 7R A A S
14, B2 A 7k EL A AR 5 R S 5 R v
JE 4 10 copies/wL FEAR , A< J2 B A F AT AT LAAT 8K
P H R R AR ST g i £k, 2R B A Iy
PR PEAR B, © a8 B a4 H n A IR B R
ST i WSSV RGN J7 ik Ay R s AR TR S
SRR E N R Lt 6 R R AT, 8 s Bl B T BRI
#| T 2 x 10” copies/uL, 5 H Fj © @ 7. Y SYBR
Green SZH 5 ft PCR & Jy 36 A L, 5 4 B FR
Hy 10* copies/pL | F+ 3] 2 x 10* copies/pL, & &
JLESE AN T 2 M ECR Y, O BT AN R E
AR FR (107 copies/pL) ™ 3 B2 B i g
S8 A HS DU B BF A 0 i, 1T L TR B
W5 R DT
3.2 WSSVEZEBNEHWARSHREE
FIKE

A, B3 2 22 R Iy 55 G A g i
INJR AR R At K A B e R BT WSSV {H BE A
M E] WSSV Ff R & R & % 0% 8 0] DL 8L ik &
i AR F A 4D 90 4E X WSSV 7E 97 5l X IF
RFATIE 7 Rk B 45 R A R A L
FEB 55 2 i 5] L Xt UF 5 & 2K Y C W FE AT IR
TR o JE ok, T OCAE R A R R H AR MOX
BR85S T R A P A T B T WSSV B
W TR E IR IR & WSSV i KRR 15 . AW
TEC WA BB WSSV 1] DL il — & LB F 2
FLIR 95 0 o O LAtk B E— B R T WSSV
P8 97 0 R VIR P 14 2 A S 2 RN B E R
IR A P 3G A R . MG BE AL L0 i R
TR R TR N S A L S A A
o, 5% 15 78 LN I X R AR P Y 43 A dE AR —
B MRS EORE B R IRk g T 45 4
HZ R AR S ILA 4 A0 1 = L)
A3 34.5:13.0 15 101 1, i PL 4 B X 0 o bk B | B
MBI 5 LA 4 DA 2090 5 & & Bl ol
13.4:6.3:0.5: 1% il F 3k g B 45 4 4 440 45
T AT R M A2, o A R I R
RIREE R A R LR ST s W b S A R R Ik B
H L Z, sk fig O 25 4 2 2ot ok B A 2 o =R
i AL S R AT UL PR 2 SR B
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LU RE R 5 A B, Xt o U 4 21
T Al g R ORI A dh O T R WSSV — A
IR . J3 80, R A R R Sk i T &5 4 41240
RO K B T 1 x 10" copies/g 4141, 45 U1 FL4 5%
XUE LA 21U B o B o DA R I 5 A M
KF L IEHFI N 1 x 107 copies (757 , /11415
A — A~ K2y 48 h BRI, B S T 4R K i 550
IR A BEERFE TS, 1T L4 358 0 BF 1 23 ] B 6 1)
I BE TR DRI AR O B0, 2924 30 b, W% 7 X L
G X U B Ay R AR T D g R R A
— R MIET, AN R UF 0 2

B BT PR AE T P % 3@ PCR 5147, A
FHIX W5 1958 8 T WSSV i B (46 I 5 1 4
PR TT A I B R S R SRR R ME R L
il 5 29 7 A 5 B e, A A I 5 R R 5 vk )
SERW T WSSV FEH R R A P Bl e LA ik
B WSSV 2 IR 58 15 FE 1 A 1) F 20 It

RS a ¢
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Development and application of an economical real-time PCR for
WSSV detection and quantification in ridgetail
white prawns( Exopalaemon carinicauda)

LI Xin-cang', ZHOU Jun-fang' , FANG Wen-hong'* , DONG Jian-bo’, ZHU Lei', WANG Yuan'
(1. Key Laboratory of East China Sea and Oceanic Fishery Resources Exploitation,Ministry of Agriculture ,
East China Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Shanghai 200090, China;
2. The Headquarters of Oceanic Fishery of Jiangsu Province ,Nantong 226006, China)

Abstract. White spot syndrome virus ( WSSV ) can infect many kinds of crustaceans and thus has caused
huge economic losses to the crustacean farming. In order to detect WSSV precisely and sensitively , quantify
WSSV conveniently ,and further investigate the WSSV multiplication patterns in crustaceans,a practical real-
time PCR for the quantification and diagnosis of WSSV is required to be developed. However, currently , the
harvested quantitative real-time PCR for WSSV was either costly for those which were developed based on
the Tagman probe technology , or insensitive for a latest method which was set up with the SYBR green dye.
In this study,a practical, sensitive,and specific quantitative real-time PCR for WSSV based on SYBR Green
was developed,and the tissue distributions and the profiles of WSSV proliferation in ridgetail white prawns
( Exopalaemon carinicauda) were examined with this method. The details were as follows. First, a pair of
primers (F1,R1 ) was designed to amplify the target fragment, which would be used to construct WSSV
standard plasmid,and then another pair of primers( RF2,RR2 ) located inside the above target fragment was
synthesized to produce amplicons in real-time PCR reaction, thereby developing a new diagnostic and
quantitative real-time PCR for WSSV with SYBR Green dye. The results demonstrated that this quantitative
method for WSSV was specific, sensitive, and precise. Subsequently, we further investigated WSSV
distribution and proliferation pattern in ridgetail white prawns. The results of WSSV distribution showed that
WSSV infected all detected tissues, among which, the connective tissues under the carapace possessed the
highest virus load (1.1 x 10" copies/pg tissue) ,and the second highest tissue were gills with the virus load
of 4.1 x 10° copies/ g tissue; The data of WSSV proliferation pattern illustrated that the copies of WSSV
began to increase dramatically at 48 h after challenge, but before that there was no obvious change for virus
copies. With the increase of infection time, the copies of WSSV increased more and reached the highest
numbers at 120h post infection. In addition, we found that during this process the mortality of ridgetail white
prawns caused by WSSV was approximately 20% . All these results suggest that WSSV is a deadly pathogen
to ridgetail white prawns,and the new quantitative real-time PCR for WSSV is practical.

Key words: Exopalaemon carinicauda; white spot syndrome virus( WSSV ) ; absolute quantification; virus
distribution and proliferation pattern

Corresponding author: FANG Wen-hong. E-mail : whfang06 @ yahoo. com. cn

http : // www. scxuebao. cn



