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HRGSSIEREMMTIIHNSEENEREEE=
PCR &Ml 77 i%B9# AT

FUPE, B MW S, R, RER, R
g PR, eRAE, ik, TR
(1. RIS RT, et BEi] 361013;
2. FEEAKFERIT, AR IR S SR RS SRR, fEE H] 361013)

HE: (B8] 9nssitmas (WSSV) 2 —# & EE e ke)mRmk, AR
£ IR AR E KM, WSSV Tl it KP4 A 350k 40, SFAERZE WSSV 3~10d
AERATERSTAE 100%, B TS HROAGF87 856, TR MR AR
#) WSSV #rill B R AF A BT Wi fm o dz fl 56 24 %, [ BRY ] &2 —FF WSSV Fesf i
AAL B RE %K F PCR &Mk, 35 WSSV amleg RAEE AR, [FHE] ¥4,
AT WSSV A R L8458 F 5 7 i S R A 1 5| 4 F= TagMan 384, @5 WSSV £ & &2 F
PCR #&MIik &, 2457 MA0E ZHXIEIES, % F k3t WSSV A RAFa94FF A& Z 4,
FEseikah b A R ILAIEATEF ( Litopenaeus vannamei ) W53 B 5] A=ix 4, 0514
AT HAC ¥, E T WSSV-HFAA LR RE R KL E PCREM KA, [HR] #a
MXBEERZT, ZREEMNKZ AT WSSV a948m FRTA 153 N -ul™', £ 6.6~6.6x10°
FW-uL ' SEE A, WSSV RkAr s AR ML JEEREME (Ct1h ) 2 RIFHEK
HX A (R=09930), Flot, WAKEGZIANTA R R 5 A P b 47 08 42 B B AF ) A
FlARBmEER, [Fit] LAk, ABFREIW WSSV A AL H R E % k% ¥ PCR
Ml gy ik RBE B TR, TEMIAF, A WSSV e bik 4 B R AT R E AT
FOORARFE, sk WSSV a9 A AT, MRIEAIFRIAL G THE LR LA ELE L,
KR amzbiEma (WSSV); &K€% PCR; TaqMan £4t; HaAam; K= 5RFH
RESZES: S9174  XEERIREE: A XEHRS: 2096 —9848 (2024 ) 06 — 0572 — 08

HBEZE SRR 3 ( White spot syndrome virus,
WSSV) J& T4 %8R ( Nimaviridae ) . I 5ER
)8R ( Whispovirus ) BIME— R bt , E—Fh il 2
il BEMEAR AR AR, ST KA S Y
AP YRR . IR R TR U2 B A
FENGLURERR . X DNA, K/NZ)0h 300 kb, Tl
Wt 2 180 A, J& H Al C AR R B A 4 1o
B shys ez —

iR EHEA: 2024-05-30 EEIBHEA: 2024-09-20

WSSV 1 )12, LSBT FRAE AT A
(R IR AR | R RITR K MR A WSSV AT it
KRR ATE EAEHE, RYOFURAEE . JFBER  4h
FEAEHL, IR ABELEAAE ( White spot disease,
WSD ), 5 Z I X IR F 52 B E 6 5 10 B A
WSSV fefiili . Bowtksm . B8ORS, S80S+
TR 3~10 d NI RBBET A= nlikE] 100% 7,
o Sttt TR IR 8 B K P2 B

HE&TH.: 848w BRI it A RF £ 35 ( 2022R1007003, 2022R1013007 ); 2023 4EJE “BAHE0h” BHEIHH ( 2023F05 );
2023 47 AR A e E R S ol ol B R R R B U 430 H (FIHYF-L-2023-5)

F—1EE: WV, B, BRI R, B iR S S A YR ERIR . E-mail: lihpsky@163.com

EiEEE: B 8, B, BIDHEG, B0 K AP PiiR . E-mail: 717764449@qq.com
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AL A IER R AT R A S H NE O E & PCR Bk i 573

1992 4F, ARG EIERL THEAEX,
I TR AT 2 A S B RS ) 2 X MR
X, SR AIRTEXSERRA T, X R IR IE L T
FRPR . 1995 AEHE RSP PALL, BEHE
A ZH ZURIY R 3 DX 7K 7 7 5 i I 24 v [i] i
W WSSV 1| Sy i e i i) 1 2K AR Bl W e e
Jio 2009 4F, AEAIRA S 1125 5 (—, =,
=R IYER R4 ) B WSSV B KA A= ¥
— R, BT, WA ARG ZY
Yy, FEROH . BRAERTERDGE | R R v A R A
1 ) WSSV R INEE A, im0 JC R 7 o J5E 2 BF K
FEA R AR | AR AR O B S I, AT
TESERR A TS B B S A 12, R IR B 4
Jiti A 5 T WSSV A% Bl 1 OCHE XTI By A0 R A
WSD HyF K&, PR IR R 5 A FE 2 fd B &
ARG EEE X,

R A F5E 2 W ( Polymerase chain reaction,
PCR) RSN § HE 45 5 BE D BOR S iz HY
T B-BR AR 1Ak PR G AR A0 2R 1M 2 o3
Br, WETES AT . BEEEISE . BRIZ W4
WA E) T RGE R A N, 1996 4R, S E
W) 2508 FIHE R 986 E & PCR ( Real-time fluore-
scent quantitative polymerase chain reaction, gPCR )
HR, T PCR MUEMESIE B RER, PO6E
it PCR FOARJE K FEOLHE TN A S PCR WA 5
t, RS R, SE X POE SRR S
DA~ PCR S b YRR, AR I8 45 2 i pr i th £k
Xt A AR AR AT 5 T R A
FEYURIEE G L AaciREr L KFRREL . BOEhRIEE 1Y
AR FAEtnasort s Hoh, TaqMan /KR ERE!
DR S BREHEA T 2 BN, Bz W T A
R Al v, A2 it PCR BRI G
PELRALE, R T AN ] ER A 1 A A I T
B, xtFoKAEsh e i i B i L,

HAT, EWNMAZRA WSSV 2t f kil i AH
Kebrife, R ARFTEE WSD 2 Wi HUEE 7R
B PCR. SR, ESEBR TAEY, ZIriEAFATE
Krmes s . SER A EB . AT R FURGEE i
SR, JCIETE X WSSV HEAT R i 114 A5
Ko AWFFEEETIOUER PCR HOR, H#37 WSSV
TaqMan ¢ 65 & PCR &l 77 ik, I @ 37 [A] i A
I WSSV FIXS RN S AL A 1 2 H 5OLE # PCR £
W75, B HFPREE AP oK FRAE AR
H BN T 2 T SRR S

| RS T®

1.1 SEIg#rat
111 FERRDE

R WSD B AT i Ry AR S 40 28 ACRE R g0 S A 1Y
H WSD A FLANEXTUE ( Litopenaeus vannamei ), %4
PCR KI5, Wik WSD s, WSSV [H
PERE S ARG R T S ik i 4 ALK 7 BH PR
( Infectious hypodermal and hematopoietic necrosis
virus, THHNV ). JIF1 it B B4R A ( Enterocyto-
zoon hepatopenaei, EHP ). XJUFZPET AR IRSE S
FH:#E 5 ( Acute hepatopancreatic necrosis disease,
AHPND ), M Ifil 4 A2 o1 %2 995 2 BA A & ( Shrimp
hemocyte iridescent virus, SHIV ). FI¥ IfiL 5K E& BH:
FEdh ( Vibrio parahemolyticus, VP ). #F#E#R ( FL
YRIEXTUR DAL TR ) . 4R b AT R i B PR i
BT A P 28R ( Nervous necrosis virous,
NNV ) FHPEFES R fALIR (R AR SmR ) 5%
PR ARS8 = A7 . pMDI8-WSSV H 41 Fiki (4
A GenBank 71 F B £ 45 i 75 5 I MG264599.1
HB) AR = IR
.12 FEH

2xTaqProbe qPCR Mastermix W H 4= T.4E ¥ T.
(B BRI ARRA W ; DNA $2 B0 & A
RRAARE (dbat) ARAR; JFHE s
DNA M P RHLE TAY TR ( L) BOaRA
B0 A S BN 1| e SRS i B s i VL
113 FEAUR

P AE i PCR Y ( Gentier 48E %1 4x [ 5] PCR
IMTRGE ) NVGRRERHCA R AR
1.2 Xf#F DNA $2EUK PCR #:ill

53 B WSD 14 FLAN I8 X6 MRS 5 i S LN
TEXTUFAEERZH 212 20 mg, 2B IARFELN 4] DNA
P BUR £ U B HEHC DNA, —20 C P77 % .
ILAE AR, 208 GB/T 28630.2—2012 { FABEL:
HE (WSD) Wi AR ) g4l PCR KL,
[F] B L XZE KA Ay s 1 0 B BES T PCR 4517
1.3 WSSV FRLEXT RN SEE 514 IR ETH
it
1.3.1 WSSV

F4 GenBank Ht WSSV JE[H, 5154351 4 «
MG264599.1, MF768985.1, KT995471.1, KR08386-
6.1, AF332093.3, AF440570.1, KY827813.1., AF36-
9029.2, it XS EATHIRSY 5, K Primer
Premier 5.0 Al Primer Express 3.0 #4511 4F WSSV
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B SPES B AT TagMan #54F. 519 58 e hET
AYTRE (L) BIARA RGN 25
i, ZM8 20 uL SEHF2EEE f PCR MR R .
M sul, . FIF51494% 0.2 umol-L™', qPCR Mast-
erMix 10 uL, %} 0.04 pmol-L™', PCR £f4: 95 C
5min; 95 C 10s. 60 C 30 s, 35 C 30 s, ik
40 NI RIS AR KA S 28 0 Rt AT
PCR Y M4, B8 —ERCRBIF 51 S RE, H
F WSSV %t & PCR &, 5975 WSSV-
F1 (GGAAACGGTAACGAATCTGAA ), WSSV-R1
( TGAGCGTTCATTGTGCTCTT ), #J¢EH PCR
FSEPEY R B Kk 81 bp, TaqMan #£4H 5°
SARICTEGHA] FAM, 3 dmbRic % K FH BHQI,
¥ £ WSSV-P1 4 5’FAM-TCCAGAATGCTCTGC-
CAAGGAACAGA-BHQ1-3
1.3.2  JLYNTEXTER 18S NS FEH

AR FLANE X R3], K Primer Premier 5.0
F1 Primer Express 3.0 {4, i1 XHHF 18S 53k
PRS0 TaqMan #4514 5845 4=
TAYTRE (L) BEARARE K. Sl
W, R — BRI 5 W B AEt, T XTEER
18S BN HEEE R PCR KGN, 5IMFS): Lv-
18S-F3: TACAATGGCTATCACGGGTAA, Lv-18S-
R3: CGCCTGCTGCCTTCCTTA, #&tER PCR HE
Sy A BRIl 93 bp, TagMan 541 573
Pridsé M HEX, 3 vmpnic K F] BHQL, 5
£} Lv-18S-P3 & 5’HEX-TTCTCAGGCTCCCTCT-
CCGGAAT-BHQ1-3;
1.3.3  FLYNIEXTER 18S NS 5| W ilIEN S8
ettt

T 1.3.2 FLANTEXTER 18S NS KL 5|4 3 51 ik
fili I, XSXFUF 18S PN FEIH 5 197 9 A B S Av7 o5 i
it , AT AY TR (L) BOraiRa
Al G . Sl , R RO
Kagsr, T R85 WSSV 5 W2 4 7 Wl ¢
JtE & PCR &I iE . 51475 : Lv-18S-F3-Tl:
TACAATGGCTATCACGGGTAG, Lv-18S-R3-T3:
CGCCTGCTGCCTTCCTGG,
1.4 tREMZET

¥ WSSV E A Tk AT 10 f5HE R R, (HH:
¥ (Concentration, C) KKK 6.6x10°, 6.6x10*,
6.6x10°, 6.6x10%, 6.6x10, 6.6 ¥ 0l -uL™" J5, fEN
PruEs Al , R 1.3 Frikpy i, s nl# ot
JE B PCRAGIN ; F B /- O 8 64T 500,

SEAR AR FE DR (x) XFH (logC) SHEHBIMH
( Cycle threshold, CtfH ) (y) [HJFHRME M £ ALk
PERENE R

1.5 $RMAe

435ILL WSSV, IHHNV, EHP, AHPND, SH-
IV, VP, ZHMIP KU EE . NNV S5 YRR,
IR ( FLANIEXTER %R ) Mz (R A5
i OALTR ) AR, DUOBEZEKAE Ry 25 L6
W, SEAT 9 & PCR KZI, FIWT 5 | 92 54 3k
SRR, DL WSSV JSURL AR o ARRR Ry BH A X
O S ALY/

1.6 ##3L WSSV FANLAIET IR NS EENER
M7 %

TE B S 1 WSSV S 2% 1 R 46 I 72 1Y)
SR L, A SRS s M 1) PR TR N S
SELR S | Y Rag S s B AL () FLAR I XTIR Py 2
FEH G254 AN E 6 E | PCR, RGP 1Y
SN Ct AEF 38 I AT OB (A (Relative
Fluorescence unit, RFU ) EFHEAEAINEHE
1.7 #UERLE

SR P BRE FLAR TR THR A IR AR BGE K X WSSV
BRI AT 10 5k BERREERR RS, I LA oA

(WRBERUCH 1.5%10°, 1.5%10%, 1.5x10°, 1.5x10%,
1.5x10, 1.5, 0154 01 -uL™") Zr 5kt ot @ &
PCR Kl , A4 184 45 S 340 Wi 12 S0 a4 0 7 vk 1Y
T
1.8 EEMHIRE

VW EATRIIEAT 10 fEWRBERLERRRE, AR @S
f) TaqMan ¢ & & PCR K J7 = AT R0, 45
AMREEER 3R, TR . Ik 3 ASRIERY
FEMIEAT 3 YAt IANASS, 7007847 TagMan 26
i PCR G o ARSI A Ce (e, 43 B THAHAE
B . AR SOHAR S 28, IR AR R A T
Bt
1.9  IGEREFERBKL

XF I R SR 1 12 0y B, TR 57 1
TaqMan %6 % fit PCR A 7 125 AR A AR b 35 75
GB/T 28630.2—2012 { HBELEA1E (WSD ) 2Hi#L
) et R FH B E G PCR A )7 ¥ E T WSSV
K, R EE AT, A T E IR A R

2 HRE5HM

2.1 RHEE PCRIREH AL T
X 10 AP BE AR B A BORLAR HE B AR AT E
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i PCR ¥ 14, 2t Ct{E SRR AR5 DUBOSEUE

(logC) Z[HIZM X RMPREMZ . 45 WE 1 &
7R, FORARMERRAE 6.6~6.6x10° #4501 -uL™" {5,
KB B EE S, CEAE 20~36 [l 2%
AT d S bR eI £ (1 2), bRy pk bt al g 5
T Cr=3.15511ogC+37.5670, FHFKZE%EL R?=0.9930,
PO Ct{H 5 hr RS DO BUE (logC) Z[A]
ERIFPLERR, 0 WSSV 28 E & PCR
SR FRFRE -

4000,
3500}
3000}
= 25001
fazooo-
1500}
1000}
500

0F
~500

{l RFU

AXT 5

1 5 1.0 1.5 2.0 2.5 3.0 3.5 4b
HEEL Cycles
1 pMD18-WSSV EHRM K HKEE PCR # G # 2%
Fig. 1 Amplification plot of gPCR for pMD18-WSSV
recombinant plasmid
H: 1N 6.6x10°# Ul -uL'; 28 6.6x10* #% Ul -yl
3/ 6.6x10° $£ 01 -uL™; 49 6.6x102 4% D1 -uL™'; 5K 6.6x
10" ¥ 0yl 6 K 6.6 F5 0L
Notes: 1 means 6.6x10° copies-pL™'; 2 means 6.6x10*

Q@

copies-uL™"; 3 means 6.6x10° copies-uL™'; 4 means 6.6x10°
copies-uL™"; 5, 6 mean 6.6x10', 6.6 copies-uL', respectively.

50
& 40 y=-3.155 1x+37.567 0
g 0L e R*=0.993 0
;Hﬂ:} 20 \\\
= 10 \\\\
T o 6 s 10 12 1
logC

2 WHEE PCR M WSSV KItRHE Lk
Fig. 2 Standard curves of gPCR for WSSV

22 KHEE PCR 3|44 BRI

PLH WYRJE WSSV, THHNV ., EHP, AHPND,
SHIV., VP, 4k KU B . NNV 45 fHPERE
ai, WRAXIR ( FLANEXTIR SR ) FfA%iR (Rba
AIREERER ) AL AR TR, 2551 s
AT WSSV By B2 (K 3), CifEsrilh
23.81., 23.68 Fl 23.61; T Ho At 5t BHPEAE & K B
PEXT R (fEFEER RAZIR ). 45 AR B IS A AG I 3] 24
A5, BAARRE Y, FUOBIM:. it
B 5 DI FHRET X WSSV RN LA R AR 5

23 XU 18S WS EE S| YIREALm B ik

XU P S R 5 | s L R R T L R 90k
TERY T AE RN 4 FTR, RHEFNBIER G
BRI 5 R4 5 O 8 SR FY) Ct {1637, 16.57
1 16.47 FHE 5 26.4. 26.51 F126.34; 14 1<k
f) ARn A WL F R, FLISAG 5% FH T 5 820 E
FOLE R PCRIZIA S,

3500
2 3000}
& 2500}

K

E o I

-~

1 5 10 15 20 25 30 35 40
HEIEL Cycles

3 WHRTEE PCREFFHERMER
Fig. 3 Specificity evaluation of gPCR

2500
E
‘Mzooo-
& 1500}
1000}
500F
0 ==
-500

TRIE

AR DN

1 5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
HEIREL Cycles
4 FLANETER 18S rRNA KHEE PCR J &k
Fig. 4 The amplification curve of gPCR for 18S rRNA of

L. vannamei

T 1301 188 WEENG1H; 2 301 188 WS 5]
WU R

Notes: 1 means 18S rRNA primer; 2 means substitution site
in 18S rRNA primer.

24 WERMAEE PCREMFENEL
FIFHERRE LRI R K, X WSSV
LR FE S AT 10 A5 W BE AR BEAG RS, T DAt S A5
M, ZrBIE T A E WSSV e K . WSSV—
XA PR 23 25 DR B 5 S St A FT WSS VX MR A
SRR RN PO Al . 4558 R
(&l 5a A1 5b), 2548 LA T B X F 2 5L ]
5190 E 47 WCE PCR Kl B, WSSV JE P G (1)
Ct{E Al ARn BB AE Sy, PR I 0 i B 4R
(ELOP ORI e SN ARy B R R S e s () A
URN SR G W 8 s, RS X
IR 22 K 5 Pk 47 XU PCR AT, 450 Bow
WSSV FEHAGIE Ct {5 F ARn ToH 481k (& 5a
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A& 5c), ULBALIEAL G X5 R N 2 2L K 5 ) 4
S SR H PCR JTiEANEE I WSSV ik H o
6000
2 5000}

a4
i 4000}
= 3000}

o

HEIEL Cycles
B 5 WSSV-NLAEITEF 18S rRNA WERKEE
PCR #1# #h

Fig. 5 The amplification curve of duplex qPCR for
WSSV-18S rRNA of L.vannamei

. a7 WSSV qPCR #3414k ; b " WSSV-18S
TRNA qPCR ¥ 8412k ¢ /™ WSSV-18S rRNA 5l ¥yfsidEf
SE R qPCR P i 2K, 1~4 0 WSSV 4&t5E it PCR 9741
Mgk 5 XTHF 188 WAL 514 PCR y Tl ks 6 Xt
HF 188 rRNA 5 |l B4 PCR #7428

Notes: a means the amplification curve for WSSV; b means
the amplification curve for WSSV-18S rRNA of L.vannamei;
¢ means the amplification curve for WSSV-18S rRNA with
primer's base site substitution of L.vannamei. 1-4 mean the
amplification curve for WSSV; 5 means the amplification curve
for 18S rRNA of L.vannamei; 6 means the amplification curve
for WSSV-18S rRNA with primer’s base site substitution of
L.vannamei.

2.5 WHEE PCR BB

DL 10 566 B B I AR 2 Ok o i PCR 973,
45 R R B (1.5%10%~1.5%10° #5U1-uL™")
By i SR Y STE, RVE BERIAR (1.5%
10'~1.5x10° #5 DU -uL™ ) B934 il 28 R IR 15
B SIE, ARVEEN 1.5 #5010l 1 0.15

ULl 2% 3 REAR B YHE H 2 F 1 SR
23 X ORI BT Bt 28 (1 6).

6000
£ 5000}
=4

5 10 15 20 25
HEIEL Cycles
6 WHTEE PCR WSRMERNLER
Fig. 6 Sensitivity of gPCR
e 1M 1.5%10° #01-ul™; 2 9 1.5x10* $800-ul™'; 34
L5x10° ¥ U1 -uL™; 44 1.5x10* ¥ U1 -uL™"; 58 1.5x10' 45
Dl-ul™s 68 153 D-ul™; 7 8 015 ¥ 01 -uL™"; 8 N FLYN
TEXTHF 18S NSAEH 5 | Wik (o R 4 PCR 4k
Notes: 1 means 1.5x10° copies-uL™"; 2 means 1.5x10*
copies-uL™"; 3 means 1.5x10° copies-uL™"; 4 means 1.5x10°
copies-uL™'; 5 means 1.5x10" copies-uL™’; 6 means 1.5
copies-uL™"; 7 means 0.15 copies-pL™"; 8 means the ampli-
fication curve for 18S rRNA with primer’s base site substitution

of L. vannamei.

2.6 WHEE PCR EEMHRN
N FH#E 37 B9 TaqMan %€ )6 %€ 7 PCR K 7
HEATHE PRI R B A A, BRI 3
PATESR , WA BRR CoEITEFME . AR
HEZEFNZH N A8 S 2R 8, Rl 25 R o, St At
)25 S R BN 0.24~1.46 (51 F1£2), 2 qPCR
XFFHE P AL Rl A R . R vk HA
RAFREE M, P8R nTEE,
F1 BAREAMERE WSSV 5k EE PCR # AES il

Tab. 1 Intra-batch variability gPCR test of WSSV
AR &/ T ¥
LR/ , R R RN%
(#ILuL ™ Ct 131 Standard Coefficient of
Template amount/ Mean Ct deviation variation
(copies-uL™)
6.6x10° 22.25 0.21 0.93
6.6x107 25.71 0.38 1.46
6.6x10' 29.05 0.32 1.09

*2 BAREGMERS WSSV kAEEHBES ERT

Tab. 2 Inter-batch variability gqPCR test of WSSV
TEA e/ e )
oy -l A bt 72 A5 R U %
T (#0ul ) Ct 191 Standard Coefficient of
emplate amount/ Mean Ct deviation variation
(copies-uL™) evia
5.5%10° 25.61 0.33 1.31
4.5x107 25.90 0.06 0.24
2.5%10' 29.98 0.28 0.95
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2.7 G RHE SRR

o, #5719 TagMan %)% 52 i PCR K 7 i
XF 12 3l RAE S EA TR, A RS WSSV R
o 74055 [RIRF, 5 GB/T 28630.2—2012 { FABELEA
fE (WSD) Z2WiHlf ) A& IS PCR A J7 ki
FTEEXF, 2 Mok mfs &30 100%.

3 e

WSSV T 5| KX EF B, &2 REREFR5E
PRI AT T RGeS | AR R I [
RLOBUERR . @ BT G H BN —FE
B, ORI A EOR BN, 38 ™
o FEXFURFRFEL T, WSSV FEA-PR RISl B4R ]
KA RE RO, 2 R I R AEXTER
o B SRS HE R OK BRI A A
WSSV i RE YR B Lz i A P RS U WSSV
T E KT A I B AE, B2iE  WSSV R Y
KVALRE . HET, ETEIZN ISR ZH R
SMAETT A T R B, (HRAT IO A SO
Bz i A L O F BB AR 1, HBE R A, b5
£, PRIHIZ 2 H PREAGIN 22 G 2

4, BHA TFZ12H WSSV 5,
FRAEG AL AR . B AT . AR REE .
TR | QMR | e R i
W% B 4% 9 ( Enzyme-linked immuno sorbent assay,
ELISA) #AR . 7+ FAEWFWH 4 S5 iR 1
( Loop-mediated isothermal amplification, LAMP )
R 5 . BRI E R PCR RS, Hih, £
PCR 1E[R]— S MR & HF A Z 3% A [6] PCR 51H 7
AR R, ATFE ] — 45 BB W] 3 1 28 DA
ERY AR, B2 0 R YR R AL |
ML AR T SRR . B P B A
Y B A5 T I AN . Z2H PCR VAR L AAS I 77 1k
HA WAL, FERT R . ki ok . REE
L RESRELF . MO TE LR Pd By
ToR AR, TSI R A . 7R 2
H PCR T AN 2, 51t ROV s 1)
NS, fE—A~ PCR AR R, 20t 5 4y m it
PHg, aTREs S TR TS O, IRt
SHEFF 5 B B 24 1] BE R R AR e B
I, G ROR A — B TR £ PCR AR
Bz is R — R

AHIEFE B X E 5O € i PCR USR5
Wb 15 ¥ 0 -pl™ i, 3N EE M CofE s 5 R

34.25. 3435 f133.97, iAW RAY gk, H
R BT TR RS @S R Tag-
Man 5 [ 2¢ Y6 % 5 PCR Jy & e IR K U BR (10 45
Ol -uL™") A1 Mendoza-Cano F 45 2% 2 57 () SYBR
SCF G E B PCR (12 #5 01 -ul™t) o YA N
1.5 ¥00-uL ™" 1, 3 ANEE Ct{E/514 38.86., 37.68
AT B g, EEMKE. Wik, HEAERm
ZE R e, FESCPRARI TAEH, DL CtfH
35.00 Sl FE, A A IAE & CoE/ N F ST
35.00, HAYIGHZ, HIh WSSV BHPE; Ctfi K
F35.00, HAP R, WEL 1k, HERL—
2, WIEH WSSV fHH; CtfEKT 35.00, SELE
SRR L, 18 WSSV B

AR5 8 o i e S IR L X B AR IX s A B
W R SR | AEEER, #5727 WSSV TagMan #£
IRV 5 PCR AN, %A 5 % WSSV
B = A R S A — 1, %R E AR A
PEXFHRIS A =AY 1, ARG EE Y, A
R Ct (HA T R EU<1.5%, 1Ah, ARBF5ERA
ST SN s AR I, R T AN
FERY BRI — B 8, @57 T WSSV-XF IR
WS WUE PCR AT, XEXFIEF WSSV 14
WIFBRATA 15 $200-uL ™", BABIFH R BT, W
FHOEE IE PCR J AR AR 7538 PCR Al iy
FERTK . SRR EBIAEAL, R T RES AR 5 =
BAME R A [RIE, AP T R EAY . %R
PEIUAS BT i 36 B BB ) 8, 28 qPCR g
FERl R R N HEAT, FEARARE L Tl &t
BE, BB TR IR . RS, BRI
Hi. 28 LAk, ARBFEHS Y WSSV-XTER N2
FERIAEE qPCR Al iA 2 BA R AP R HERfE . TEE
PERISE M, RTAE oK ™ 25 58 i v WSSV i
B, P e ARSI
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Development of a duplex real-time fluorescent quantitative PCR assay for simul-
taneous detection of white spot syndrome virus and shrimp reference gene

LI Haiping', GE Hui*", WEN Ping’, WU Liyun®, LI Huiyao®, WU Qisheng®’,
ZHANG Zhe?, YANG Qiuhua®, HE Libin?, XU Chunyan’
(1. Fujian Institute of Oceanography, Xiamen 361013, China;

2. Key Laboratory of Cultivation and High-value Utilization of Marine Organisms in Fujian Province, Fisheries Research Institute of
Fujian, Xiamen 361013, China)

Abstract: [Introduction] The white spot syndrome virus (WSSV) is a highly infectious and lethal pathogen
that poses a significant threat to the global shrimp farming industry. WSSV can spread rapidly through both
horizontal and vertical transmission, leading to mortality rates of up to 100% within 3—10 days post-infection.
Due to the absence of effective prevention and treatment measures, developing rapid, accurate, and sensitive
detection technologies for WSSV is crucial for timely diagnosis and implementation of control measures to
prevent disease spread. [Objective] This study aimes to establish a sensitive and specific duplex real-time
fluorescent quantitative PCR (qPCR) method for the simultaneous detection of WSSV and an endogenous con-
trol gene in shrimp. [Methods] First, specific primers and TagMan probes were designed based on the con-
served sequences of the WSSV genome, establishing a single WSSV qPCR detection system. Specificity and re-
peatability tests confirmed that the method had excellent specificity for WSSV without cross-reactivity, with the
coefficient of variation for different gradients of plasmid standards being less than 1.5%, indicating high repeat-
ability. Subsequently, primers and probes for the endogenous control gene of Litopenaeus vannamei were de-
signed and synthesized, and the primer sequences were optimized to establish a duplex qPCR detection system.
[Results] Sensitivity tests revealed that the detection limit of the duplex system for WSSV was 15 copies-uL ™",
with a strong linear relationship between the logarithmic value of the initial template amount and the cycle
threshold (Ct) value of WSSV plasmid standards within the range of 6.6 to 6.6x10° copies-uL ™' (R>=0.998). Fur-
thermore, the incorporation of the endogenous control gene effectively distinguished false-negative results
caused by nucleic acid extraction or operational issues in the samples. [Conclusion] In conclusion, the estab-
lished duplex qPCR detection method for WSSV and the shrimp endogenous control gene exhibits high sensitiv-
ity, strong specificity, and good repeatability. This method provides a reliable technical approach for the rapid
diagnosis and epidemiological investigation of WSSV, which is crucial for controlling WSSV outbreaks and en-
suring the sustainable development of the shrimp farming industry.

Key words: white spot syndrome virus (WSSV); real-time fluorescence quantitative PCR (qPCR); TagMan
probe; virus detection; aquaculture
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