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WE: RIS Z RT-PCR W AR AR R x5 A RN F A ML
SRR E EKAEMRAE MR FNEEFF 28 BT 4 4R, % % F RT-
PCR KA F T 4 A/ & ey Wl . % &= RT-PCR K A i 45 5 29 3§ &} IHHNV WSSV |
YHV #12 TSV #y B &9 Jr B TSV 45 53 £ 475 Jr Bt 508 bp, WSSV A 7 1 47 3 i B 435 bp,
THHNV 45 7 475 fr 8301 bp #n YHV, 457 M4 3 f 614 bp, %R KL W, £ & PCR IF
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PR E AN BT o, 25 il T 00 , 237K ™ IR A A
PRI BT E R PRARR X i AN AL PR T
O BB A 7 W T i T2 4 R T AT SR Y
iR o BUAMEE PR 5 5 v, 7™ 5 i A6 00 A [R] 2
T BT IR A IR 2 ) 5k B Tl , & 22 O BRI L H
A S I S R I 0 B L K it T 3 B
AEE AR RE 22, 3 [ o A8 1) FH /K 2B Bl e i PR A
I A5HAR T B4 [ 20K 7 FR A % 4% 2009 hit
OIE /R A= st ik di) sh 8l i T 26 FhabZi
R K A S , (K A= S 12 W T8
HINELEE 1 36 Fhfa e ST DL . Horp
XN L BEZ R A5 AR R AN e A ) S BEw 24 % —
Pl o H AT, 2T YA IR RS RS 2SS
PCR £ A E % 38 £ 1 7K 57 4 3l 9 i 6 I o O
S AENATREAEAR ™ VI 1] P X JOA% R 1 5 s
E KK Bl DA SR LB i 7 A A
WA R ISV E o [ B 34 [ P 7=l
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SCERFRIRED : A

REHRXS K7 FHAZ W BORAR 1 a3 1)
BOR AR, K SRFE SN2 W R B 1)
[Fi) s A 1000 22 b Jis 7 ) 2 &, A7) 200 [v] 4G 0 1 3XE
224G fIE9% 7F ( white spot syndrome virus, WSSV ) ,
FIOE R A% Gy Ve 3% B 5 3 1 4 2038 BB OE i
(infectious hypodermal and haematopoietic necrosis
virus, THHNV ) ff) PCR $E A" [7] i 46 900 432 £5%
A 1F%% 7% ( Taura syndrome virus, TSV) WSSV il
IHHNV ffJ(RT) PCR ${ AR, 304645 AR A % JiE
NATVE BT 5 v Ao 0 5 Fir e o 1) 5 58, 3y
— AT L PR BOR BRI B At 1 AT HE Y
SRR S A o

FrpH Ik AR v X R AR 25 ) SR G 22 ol 5 R 9
B, WAEHE B IHHNV WSSV TSV il
9% 5 ( yellow head baculovirus, YHV) . [ifi 5 X}
SRR K™ it [ K52 2 1 s AT 22, Bk
4 T B 7R 42 T B0 LN 09 1% B XU o A 6 3
R BE R IT DL i e BB AL 40 T — A, T LA
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T ARKPAL R AL 25 AP RE , 17 L3 2605 75 1Y VR
A B Ok i 22, THHNV fil WSSV
TSV #1 WSSV DL TSV il YHV IR A I
o IR W5 A i

YHV 1 TSV #BJ& 545 RNA f5 8%, YHV
Fe FUETERS [ K B, 7 R G 15 Sk B 1 0T I £
2 R Bk MR AR R AE B 4 B LA A Y
B4 TERYRPI 2 ~4 d ZNIF RSB BN IER
HREEIRE, MG ILTwefE kg, 38T
Hefi xR A K e FEAE Y IE H 2 RAELEFR GBI
b 7K % T S T S R B AR A O A
o Y, Sk 9 R ™ R N AT 4 il Y e
163 d ZWNIEF] 100% BOIE, Ji5b, TEMRING 2
R BE——00 B (GAV) |, I 35 IR 7E
Z 1 R B SR BRI 91 5 A A Ry
ARARL, T L 2 SR L b [X 1 B | B R 25 5
BRI R LR (29 80% ) (H )55 8 3K 95 7 1
TEAEAA ] TSV J& Xt sRAk 00 (L0 ) 19
Ji, 02 A HE L 9N B X AR ( Penaeus
vannamei ) i) — - E AL Y PR . TSV B T &
FLRRY PLYRTE XFHR A, 38 0] 5 3 21551 £ X o B
X R 2 X6 R R S TSV S T AR RNA G
B, B 20 THIASE Y, HAERKZ) 30 nm, T4
T, JCRERE, B TSV SR YL 1 FLANIE X BFAE T 3
K 60% ~90% """, i A7 T oK B KL 23 1
TSV 1 B P Sl g 35 4k 22 A% 46, DT 3 BOH K
ik .

WSSV ZrFi R S5 5, 02 T A IR
B SNW E OK e R, 8 T ORUEE DNA
A, SRR R AS LR DR, A A G
LR, — R A RRAREE A . HoAE B, By
TGRS, A AT R I — R R A )
et fE R AR AEIRA SN I B A
BE i A2 o

IHHNV 2% Ju P 1M 25 B YR i i, I
gk DNA J5E , 2 H i C A1 X HF 9 75 v A
e/ g — P THHNV & 4 % oF ( Penaeus
stylirostris ) J&5 235 B2 HE T 90% [EHER , Horh
AR (%) 4 R B 0 e 25 ) 32 B . THHNV 7R
SR IR, BN G 5 i R AE T fH 2 T B0ER
P2 A 8 B9 I 2 AE ( runt-deformity syndrome,
RDS) R T K S 229008 (KB AE/N WA A HETE
il K e SRS ME AL K AR AR TR IR, i T R

madE R AR . AR FPERE Y THHNV 22
Ji s 2 3 i o R G R AR AR g TN, R
THHNV {5 A 5 BE M2 . THHNV B2
JEGERCIR  (EA 2 B R Ak, R 21 E Y iR
L BAfaliiog I, A1 o 1 SR B TR A SR B P g R
PGHIRR K

ABEFEHE . Z H PCR N T2 Wk iR
HR LA 4 RO R, HBITE TN SE R = 1Y H
A T s S — o e RS R R R 14
TEAR DI IR R RE i o SRTZ X518 2
AR Z F PCR, A %0 we iz 17 ML EE PCR
MU, BEA S 7 3 M a0 A R B 2 A AR o
IHHNV , WSSV, YHV F1 TSV H 4 F B, ifi %} H:
BT IR B A, B s A S P AU
N[ HEAT I L A s IR AT AT 52
SRt i A A Rcds SLAl

1 BPR T

1.1 gk

ARSI T AR SR TR A ) ARA L
i DX 53 R AE 3 1) A9 FLARTEE X ARt o S 56
FHl Tag DNA 34 .ANTP [I§3%F TaKaRa 237 ;
TRIzol i&57] & W F 2 | Invitrogen 4\ 7] ; RT-PCR
J % sk ) &, DNA $2 BOik i & W 1 3%
Promega /A ;31 51 Yt LAY TRA RA
FA A SR DNA il $2 35050 & 1) F TIANGEN
NI
1.2 FRRiRape R

WSSV IHHNV TSV 1 YHV EYL5s B A
%% ff 1, pGEMT-WSSV. pGEMT-IHHNV
pGEMT-TSV . pGEMT-YHV [ 20 JFiki th 74 25
Fa g, FF 7 28 PCR Rl 7 A 1A% R R
U5 BRI T SR O R R S S0 ) A% TR ol
FARAUE I an 2 1 fis .
1.3 XA

TSV RNA 2 A cDNA #4555, X R
RNA (Y3 O IR AR o e . . LA
TR, PSS I35 R% , B2 100 mg 2H 8URE M i A 48
TR AR I R RIS I AR R T F
J& S5 FEE 43 S5 A 1 mL TRIzol,15 ~30 C
THCE 5 min, fRREAE SRR, KA
WREMEA 1.5 mL Y045 ,4 C 12 000 r/min
250> 10 min, J_F3, 0 0. 2 mL 047, B 2R %
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15 s, 2= E 3 min,4 C 12 000 r/min .0 15
min, i F _FJZ KA, IIA 0.5 mL 5Py, &
A, 2R 10 ming, 4 C 12 000 r/min 250> 10
min, ZBx EYE, AR UOIE. Sl 1 mL 75% Z Rk

%,4 C 7 500 r/min 2.0 5 min, 2 B, =k
W, 030 wl 42 DEPC 4b Bl i) /K s g e e , B
A AR L6 I RNA R i

&1 %E RT-PCR WERZERSKIR GRINT & AT REEF 7 R0 R ER R AR MIETT %

Tab.1 The sources of nucleic acids,extraction methods,and nucleic acids

used for testing sensitivity and specificity of mRT-PCR

FHT R M0 R A EAS I A A TR

i SR I8 S REAZ IR S Iy v o . ey ¥
X . nucleic acids used for testing . K
virus sources extraction methods L . confirmation methods
sensitivity and specificity
IHHNV YL 2H 21 tissue DNA 2G5 & ik DNA plasmid DNA PCR, | ¥ PCR, sequencing

R E
[maa}
i
Z
4
=
@

WSSV Ji% DNA $#2HBGR7H & ik DNA plasmid DNA PCR, | ¥ PCR, sequencing
TSV JRYLLH 2 tissue TRIzol RNA $#H cDNA PCR, Jllj /¥ PCR , sequencing
YHV T FOR plasmid Bk DNA fili#i5) & Jiki DNA plasmid DNA PCR, Jll| i PCR , sequencing

IHHNV, WSSV DNA 3% 5 U W ) 38 25 CRi 5 min, (FAFEARFI S| PR k. 42 TR

SRR CE B AUILIA, BT D BT R, TR ) )5 IR
29100 mg A fh o 2 IR G B 45 B4R AE D7 v
$E %R DNA {28 PCR SO AR

Ji¥: DNA =B 4% IFOR. DNA fili 218
@ U E T ok DNA fili

cDNA & 7t PCR i, IIAHTR
HURe TSV RNA #£5 3 wl  Nuclease-free Water
1 L BEFLS1 1 ulo A 70 C IR
PRI 5 min, S8 J5 37 BIE T VKOKIE 240 5 min, Jf:
FAfGE B DL R B O, BT oK. dkgm A
Nuclease-free Water 8. 5 wL .5 x RT Buffer 4 pL .
dNTP Mixture 1 pL ,RNasin Ribonuclease Inhibitor
0.5 uL M-MLV RTase H 1 pL, ¥ Jz b 45 ¥ A

U1 h,2 |5 cDNA 4194 1%, 70 C{53H 15 min,
K S sl 2 1k SO, SO B RT A A PCR
SN H ) cDNA 54K .

## PCR #7325 pL () PCR R NiIA R,
10 x Tag DNA B A2 Wi 1 wL . dNTP 0. 2
mmol/L Tag DNA R & B 0. 2 uL. 4 #| X
IHHNV WSSV DNA TSV ¢DNA il YHV fi i
DNA 2 pL fER#EMR, T s1 945518 0.5
pwmol/L, 5| W14 15 i B i il i3k 2 s, Hovp
BRI LSRG (A% BRAE A B X BR . 4 B 3 7%
JPor AT Y 45 :94 C 45 5,1 AMEEF;94 C 30
$.55 € 45 5.72 C 1 min,35 MEH ;72 C 5 min,

F2 RATHRN4MBESSEPCR RETY BHEE 5 F17= 91K B AR R34

Tab.2 Nucleotide sequence of primer pairs for individual virus

EIEEA S 315351 R (C) JFHUHHE (bp) GenBank J¥51
primers name 5'-3" sequences T, length GenBank accession number

IHHNV S ATTTCTCCAAGCCTTCTCACC 62 301 NC_002190
IHHNV A TGATGTAAGTAATTCCTCTCTGT 62

WSSV S CGGTCGTGTCGGCCATCCT 64 435 AJ551447

WSSV A GGAGCTACCGACAAAGGCCCT 64

TSV S TGTTGCCCACCGAGCCTTCTA 63 508 NC_003005

TSV A CTTGAAGACGTCTGCATATCCTG 63

YHV S TCCCGGCAATTGTGATCCCAT 64 614 AF148846

YHV A AGTTAAGATGGTCACAGTCACG 64

%$EPCR ¥ 25 pL ) PCR UNIAR,
4% 10 x Tag DNA %4 i 2 i . ANTP , Tag
DNA B4, % # PCR T THHNV WSSV [

3474 DNA B fh A7 5L PCR T TSV D 7
Yy DNA FEdh 4 9L PCR R YHV FIFES 571
Y ik DNA IHHNV YHV WSSV f1 TSV £ &
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PCR FEPEY 1 N ES 19 W 87K . 37 ¥
MR L 4] DNA FE Ry 25 [ X I AR 4% PCR J2
MBI AL PCR 4714 B 285, A 436 22 1 i B A
Bk ] R 2 EE AV B2 AR ) 45

I B M A i L ok TAE H ik 2% vh i T
1% W3R AREE IS , 7€ TAE HL Pk A% v it 47 7K 7 Ha
7,90 V/85 mA Hijk 30 min, i@ it 28 S S AR
B PR S5, B UL R GRS

% & PCR # & 1 5 5 pGEMT-WSSV .
pGEMT-IHHNV | pGEMT-TSV . pGEMT-YHV [H
PEEZH ik DNA VRS I 10 £5 RGEM B, 0 1 B
EEBRSFITY S (K 1-A, B), H T # &
IHHNV WSSV . YHV TSV 4 Fifjj 2 3k R B B il
i DNA PRI B, K0 2 5 PCR () s

E1 %EPCRBREME®N

A.THHNV ffifi DNA(lane 1 ~5:1 ng ~0.01 pg), TSV i ki
DNA((lane 6 ~10:1 ng ~0.1 pg) and lane M ;100 bp ladder; B.
WSSV Jfifii DNA(lane 1 ~5:20 pg ~0. 002 pg), YHV Jfi ki
DNA((lane 6 ~10:2 ng ~0.02 pg)and lane M ;100 bp ladder.

Fig.1 Sensitivity of multiplex RT-PCR for

detection of IHHNV, TSV, WSSV and YHV
Ten-fold serial dilution of purified: A. IHHNV plasmid DNA
(lane 1 -=5:1 ng—0.01 pg),TSV plasmid DNA (lane 6 —10:1
ng —0.1 pg)and lane M:100 bp ladde; B. WSSV plasmid DNA
(lane 1 =5:20 pg —0.002 pg), YHV plasmid DNA ( lane 6 —
10:2 ng —0.02 pg)and lane M ;100 bp ladder.

& FRAG ] 5% B ) 57 % 2 8 PCR X}
49 3k B )AL, U p b DX T LG X R SR
B3 06 IR R A TSI, FH B B PCR A il ik —
HIIEXT L

2 4

21 ZEPCRHEITBIARIREEHT
PCR ¥ 184 RE LI
Z T PCR J W AR 28 0 S B A e A AR N T

dNTP 0. 2 mmol/L, Tag DNA B4 5 0.2 uL,
IHHNV WSSV DNA #£ 54 TSV 5 5759
cDNA #£ & . YHV Jfi ki DNA fE F#iAT 2 pL,
IHHNV . YHV WSSV #1 TSV | i394 3
0.8 pmol/L, 88 J5 I A 7K 7K #b & & 1 %
25 pL, P WP N 94 C 5 min, 94 C 30 s,
55 C 305,72 C 1 min,35 ME#H ;72 C 5 min,
2.2 E#H PCRKMERF HEMPCR i i

53 %) BE DL e THHNV WSSV Fl TSV 1y
XTHRAESD A YHY BHPE 178 AL IR P B, 47 38
R, 435147 15 1S 301,435,508 F1 614 bp, Il 745
RMHEM A B—2.
2.3 ZEPCREHRMEIHER

FIHEAL G B 2 PCR & &, X} IHHNV |
WSSV TSV il YHV [ BH £ ik DNA, 43 51 2t
A7 B — 5 PRI, A S 2,3 14 Bl 85 BH 14
JoORLASE A ALY A5 40 1) 47 3 S, @ i i o e
FEK 41 DNA AE Sk B X BE A6 0 25 SR an i 2 ~
’l 5,
24 ZEPCRHFBULIRNEREHRAMEIL
N E

%% & PCR e Ik fg [F] B &z U ] 10 pg,
[HHNV . YHV WSSV FiI TSV Eitk RS9 (&
4), 4y B G B 4 Y THHNV, WSSV, TSV #lI
YHV I N R4 0.1,0.02,1 #10.2 pg, R
JEHEZS L 3,

bp

2 000- S—

100 —

750 - —

500-

250-
100-

B2 24FHESLTHSIVMNESE
PCR &I A0 8 — 5 5
Lane M. 2 000 bp ladder; lane N. [ % i ; lane 1. IHHNV;
lane 2. WSSV; lane 3. YHV; lane 4. TSV,

Fig.2 Specificity of multiplex RT-PCR nucleic
acids of individual virus were amplified in PCR
reaction containing 4 primer sets
Lane M. 2 000 bp ladder; lane N. negative control; lane 1.

IHHNV; lane 2. WSSV; lane 3. YHV; lane 4,TSV.
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bp
2000
1000

750

500

250
100,

3 24TREELTHSIYESE PCR &K RGN
IHHNV (I) 52 WSSV (W)DNA #7F0
TSV(T) % YHV(Y)cDNA 7 2 Fih
HRRBHLR A
Lane M. 2 000 bp ladder; lane I. IHHNV; lane Y. YHV; lane
W.WSSV; lane T. TSV; lane IY. IHHNV F1 YHV; lane IT.
THHNV #1 TSV; lane IW. IHHNV FI WSSV; lane YW. YHV
F1 WSSV ; lane YT. YHV FI TSV.

Fig.3 Multiplex RT-PCR for detection of two viruses.
The 2 pairs of corresponding DNA samples of
IHHNV (I)and WSSV (W)and ¢cDNA of
TSV(T)and YHV(Y)were randomly mixed
and amplified using four primer sets
Lane M.2 000 bp ladder; lane I. IHHNV; lane Y. YHV; lane W.
WSSV lane T. TSV; lane IY. IHHNV and YHV; lane IT. IHHNV
and TSV; lane IW. IHHNV and WSSV; lane YW. YHV and

WSSV lane YT. YHV and TSV.

bp
1 500

1 000

4 &4 MREE LTI ZE PCR &NERGT
THHNV (I) % WSSV (W)DNA #ZAF0
TSV(T) % YHV(Y)cDNA #HARF &
3 AR LR &
Lane 1. IHHNV,YHV #I TSV; lane 2. YHV, TSV #1 IHHNV;
lane 3. WSSV, TSV #l IHHNV; lane 4. YHV, TSV #1 WSSV;
lane M. 2 000 bp ladder.

Fig.4 Multiplex RT-PCR for detection of three viruses.
The 3 types of corresponding DNA samples of
IHHNV (I)and WSSV (W) and cDNA of
TSV(T)and YHV(Y)were randomly mixed
and amplified using four primer sets
Lane 1. IHHNV, YHV and TSV; lane 2. YHV, TSV and
IHHNV; lane 3. WSSV, TSV and IHHNV; lane 4. YHV, and

WSSV; lane M. 2 000 bp ladder.

1500
1000

500

300
200

100

ES5 &4FREFLTHSIYHZEPCRENER
# THHNV (1) % WSSV (W) DNA #£7Fn
TSV(T) K YHV(Y) cDNA 4 ##EIRHIE &
Lane M. 2 000 bp marker; lane 1. IWYT 100 pg IE-G R 1% =
15 lane 2. IWYT; 10 pg IR S VA 1 =4 ; lane 3. IWYT 1 pg
RATHY 75 lane 4. TWYT 0.1 pg RG34 1
Fig.5 Multiplex RT-PCR for detection of four viruses.
The DNA samples of IHHNV (I)and WSSV ( W) and
c¢DNA of TSV(T)and YHV(Y) were mixed and
amplified using four primer sets
Lane M. 2 000 bp marker; lane 1. amplify product of Mixture of
IWYT mixed of 100 pg of each virus; lane 2. amplify product of
mixture of INYT mixed of 10 pg of each virus; lane 3. amplify
product of mixture of IWYT mixed of 1 pg of each virus,only Y
and W left; lane 4. amplify product of mixture of IWYT mixed
of 0.1 pg of each virus.

*3 ZEPCRIMFHERMNGERMEMEHREN SRS
PCR &3 PCR f1&ZE PCR W REE LR
Tab.3 The sensitivity comparison of the
developed multiplex RT-PCR with other
single PCR,nested PCR and m RT-PCR

Z 3 PCR SFJRREA NI RESELIN
e MARZRBUE (pg) RER I R G0 AR (pe)
virus sensitivity of the sensitivity of the

developed m RT-PCR developed m RT-PCR

[HHNV 0.1 0.15(m RT-PCR) [12]
TSV 1 0.15(m RT-PCR) [12]
WSSV 0.02 0.1(RT-PCR) !
5( gl PCR)
0.005 ~0.01( nested PCR) [*]
YHV 0.2 0.01(RT-PCR) "/

2.5 IEARAENSEIGER

X} 49 {3 2230 8 B PCR J5 Kl 11 S AL gk
HBELRAAE (12 ) XFEF AL Ge 3R fe 5 3 1 41 218
RFERERRBE (15 13 ) MRPLLEAAE (20 1)) Ak
95 (2 1) il A L 4T 22 85 PCR A, 25 R A
12 f3Aa 0 WSSV 15 kil THHNV 20 {7345
W TSV, 2 R YHV, 7E 49 4y S8 LU B J8k
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DEMXT IR, B RIS 2 Ff 3 B 4 Bl RE 3L
FPEII L B /RAS 22 PCR R R A BT A R AR
WA R R

3 Wie

Z & PCR fE AT 2 F K™= AW
P PO S S ARSI, B AT % 3 8
Jir A 0 7 (6] P A 408, 4nks 2 8 PCR W T
DO IS NV | = N T & o VN TS O R (4
e ARSI T 1 2 T PCR AR,
i 1 fpe A5 | 400 e TP S I A R, (A 458 R A
{5, BERIHF KN THHNV  YHV WSSV F1 TSV, 5
A4 IS T, S0 E B EL A A e R S P AR e, mf
FiF THHNV \YHV WSSV 1 TSV () 23t [7 1} 2
W, X X M ) B s B A A — i I S5 AL

TEZH PCR AR R, B Bk 2
REEL P3G 7 B R/NEER —E 225, LAEAE
BERE LUK R X0 4 RO RE A B I 454 [
B BER/INRREFHZE KK, LLBT 1E#E PCR 3141
R TE AN AT 4, AR 1S 6 1) - EA A g
B R Btk AT, s £ 8 PCR Al SR . 5
P cit A PCR F27 ihl B A B i AR F B, R
REY 14 th 4 FlORBE A B R S A R R T, S
IR SIE MR, AR r 514
3 ARED 1S THHNV 145 5 35 7 Beok /Iy 302
bp, TSV 5L [A F BER /Ay 231 bp, WSSV iy Jik
KR BER/INA 451 bp, YHV R 5 55 R BOR /S
624 bp, BEtEIRTFELAF Y G L5 R

AN, WA SIS () 45 5 w] LU Y, 76 [ 4 451
TP X THHNV  YHV WSSV ()4 il 72 1%
WREES/INT X TSV R I B IV B2, itF— 25 1) 52
ISA5 R A A R A, A #E PCR
R P K TSV By B A e B2 (TSV: WSSV
IHHNV: YHV =2:1:1:1) A REEUFS F1 WSSV #3E
I3 HELE R (S e —30) , X 5 TSAIET 451
SR 45 A — 30, IXRF A 45 RN s A 2R e
Mz A B FAEA R R R, KX 4 FhfiE i
PRSI 1 T4 S 36, FRATTHS 72 53 Se g ik,
AR Z T PCR IMR R IIA R B8 T8
1o A R 7 S FL M 2 8 PCR Rl S5 1A H
WA HL B b, IHHNV f1 WSSV #if 4T 1R 45 1Y R
R, Fnspal PCR s# 2 PCR M [k, £ 8 PCR
P 2R P B 2 — S 30 S i) fa AT B AR i — 2D i F

FELRAR S A A A R R AR B R T, 2 )
xR  fE £ F PCR 8 S P, B e 2 AT
F W INI P R S B 1 1 SR AR FE A B 5 R
R RSP R & TSV (3L B B, T e 4
KI WSSV (5L R B, Ho R A i T it — 25 0F
3%, ITHHNV YHV WSSV Fl TSV { Jy %} #F 35 58
Az e 4 32 R, N (S RE 5 B SRR L X6
U, 11 ELBEAS IR A UL XHIF | B AR AE AR R S 56 v 3%
AR BT A B i O AR AE ) PY L IX A7
HIARIE " TR YLt — 0K T R 75 Y
JEHE, IER T AR A MR EE, U HAE H A
BWABIT G NLT , A J o Pl 255 i A
MFEEA , KX IR SR8 R s T A T ¥, 25
I TR R AT , A R B R B BE i 2 A 7
LB B IS i 2 8 PCR HAR RS [H]
I 50 e 6 0 % R THHNYV , YHV , WSSV #I
TSV 4 Fifig g , 35 60 0 R A% Yt 3% i 5 4 1 21 47
IFCRE TS , B 7 , I BEZR B AR FIBR R 2R 51
B S BT 45 LA T 2 18 A AR 5 R R 8 4 b
SRR AL 1A U R T B, X e s 1 4 )
Bt A& —E NS HE M E.
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A multiplex RT-PCR assay for simultaneous
detection of four viruses of shrimp

WU Ri-qin'“, DAN Xue-ming”, LIU Zhong-yong',
LIN Zhi-xiong', CHEN Fang', LIU Yun-li*, ZHANG Yi-yi’
(1. Guangdong Inspection and Quarantine Technology Center ,Guangzhou 510642, China;
2. College of Animal Sciences,South China Agricultural University ,Guangzhou 510642, China)

Abstract; Viral infection is one of the major causes for the huge economic losses in shrimp farming. A
multiplex reverse transcription polymerase chain reaction ( mRT-PCR ) was developed for simultaneous
detection of 4 major shrimp viruses including infectious hypodermal and hematopoietic necrosis virus
(IHHNV) , Taura syndrome virus( TSV) , white spot syndrome virus( WSSV ) and yellow-head virus( YHV)
in this research. Four sets of specifically designed oligonucleotide primers were used in the assay and each of
them could amplify viral nucleic acids by PCR products with different sizes, such as;508 bp for TSV ,435 bp
for WSSV, 301 bp for IHHNV and 614 bp for YHV. Specificity of multiplex RT-PCR nucleic acids of
individual virus amplified in PCR reaction containing 4 primer sets were performed and they were highly
specific and no specific bands were amplified from other penaeid shrimp pathogenic bacteria. Multiplex RT-
PCR for detection of two, three or four types of different viruses in a single reaction system, the
corresponding DNA samples of THHNV (1) and WSSV (W) and cDNA of TSV (T) and YHV (Y) were
randomly mixed and amplified using four primer sets. The sensitivity of the multiplex RT-PCR was 0. 1 pg
for IHHNV,1 pg for TSV,0. 02 pg for WSSV and 0. 2 pg for YHV. In the field application,,49 samples were
examined by multiplex RT-PCR. The results were consistent with those results of the single PCR detection. It
indicated that this multi-PCR method is superior in terms of sensitivity , specificity rapidity and simplicity ,and
is potentially a valuable diagnostic tool for shrimp viral infections.

Key words: infectious hypodermal and hematopoietic necrosis virus; Taura syndrome virus; white spot
syndrome virus; yellow-head virus; multiple RT-PCR and detection
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