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Improvement and application of reverse transcription-polymerase
chain reaction ( RT-PCR) for the detection of taura
syndrome virus in Penaeus vannamei

LI Xiao-zheng, WEI Xin-xian, WU Xiang-qing, HUANG Guo-qiu, HUANG Yu-liu
( Center of Disease Prevention and Cure, Environmental Monitoring and Quality

Monitoring of Guangxi Fishery, Nanning 530021, China)

Abstract; Taura syndrome virus (TSV) was defined as List B Diseases pathogen of aquatic animals by Office
International des Epizooties (OIE). A nested RT-PCR was developed and optimized for the detection of TSV,
founding on the industry standard for RT-PCR of TSV. By sensitivity analysis, the nested RT-PCR developed
was 3-log more sensitive than that of conventional RT-PCR for the detection of TSV, and a minimum of 10fg
RNA was detected. Using the two RT-PCR techniques, TSV was detected in 52 of 180 clinical cultivated
penaeid shrimps in Guangxi by nested RT-PCR, while 23 of 180 by conventional RT-PCR. Results
demonstrated that the nested RT- PCR developed can boost positive detection rate of TSV, and be a more
effective diagnostic tool in detecting TSV.
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g o TSV ZERBRIEE A ZWAT, SFES TSV BRIERFIL 60% ~90% . @ TX TSV (FHAE
A1 TOA R ik, 3 4 R 200 B B W I M B AR E ok VS I BN RE B DY AP [ SF 7R Y AR i IE [
KU, BRTEMSMSET TSV BB, A5 TE (E FR AT o e p 2 WL 5% LB A 1 PR AIE L 4 S 12
A IR S AT AR 2R3 Ay 2H Ak & RT-PCR A% [ X BAS &t 40 7 F AT RT-PCR 5 ik
Kl TSV BfrlaniE. S5ES A IEM L, 005 3-8 58545 25 B (reverse transcription-polymerase chain
reaction, RT- PCR) B REUE = Fr 700 BRAERTE A HROE S5 1, 12 Wi [ A g — i R0 9 AR
T HEYFER AR, £ RT-PCR N ZLIE A RT-PCR Sy By, 7E47 A1 R SR 7 8 A R &, A
HAEXT SRR B2 SUR B A ST RN AT & o S5 8% TAE KPR, AP 58 7E RT-PCR Jr ¥kl TSV 47
ArFRUE R EERE b RIS E £ R TSV ZF T, FIH Olige6. 1 B4 BTk IF—XER TSV 4h514, ik
BN TR TSV ER RT-PCR, AR & TSV AYMAMER 3, RIBTXTE R RT-PCR A U B HoAE
G PRAS TN _E A AN (B 1T T 45

1 MRS TE

L1 bbH

TSV FHERELR AT PSRRI, AP OERRFEE IR, L Taura L35 1AEH%
¥R B WA AR IRIE Y . ToHFE 5 JR (specific pathogen free, SPF) i3 HXTHFR B ™ HG K™
WHFE B SPF B 3E XTI R
1.2 A4k

UNIQ-10 Trizol i RNA fili3RiRF & W H ¥ Sangon 44 T AR/ 7] ; M-MLV 35 B A
Promega 4\ ] ; Tag DNA B4 8 .RNase Inhibitor [dNTPs, Agarose Gel DNA Purification Kit . FE4L5 | 47314
HREFEEY LHEARAR. Heulhshatiad,
1.3 519t

RIEE AFRH TSV ZEFF, FH Oligo6. 1 BF¥it—XtF Jy =tk PCR §7 341 TSV Sh5147, ¥
¥ R BaR/NA 524 bp BIMIBERTERRIFSIANT

LXZ 1.5'-GAT AGC GAG TTC CTA AGT CAG C -3’

LXZ 2.5'-CTG TTC CTG CGT CAT AGT TGT G -3’

[FIA & ST AR IR EAR— B 5 | Ve N 514, 338 A BRI 231 bp, SIFFIEN R

TSVF.5'- TCA ATG AGA GCT TGG TCC - 3’

TSVF.5'- AAG TAG ACA GCC GCG CTT - 3’
1.4 RNA BY$2EL

B AG %ok R AP IBR A LA AH 1% 56 A UNIQ-10 AE20E RNA #5257 & 32 BUE RNA, &5 FliE
20 RNA BERYRUZE /KT RNA, FIAZIREE (I 2 5 RNA 4i & Rk IRTFT - 20 C&H
1.5 cDNA &%

Bfh#2 60 RNA #4010 wL, iMABEFLS 4 1 wl (25 wmol/L ) , MK E =Z/KZE 15 plL, 70 C 1M
5 min, KI5 min, RE0A 5 x RT Buffer 5 pl..10 mmol/L dNTPs 2 wL 40 U/ L RNase Inhibitor 0.5 pL,
200 U/ pL M-MLV %58 1 pL,iB5, B 42 °C T 1 h,96 C KIEREFEEE S min, 115 cDNA,
1.6 PCR ¥

¥ ¥ RT-PCR &% st \ RILFE A BS R % RAT AR HE SN/T1151. 1 - 2002 {H¥F RNA
Tk B PCR R S5 R ATk

FeAlt PCR 2R3 25 pl L& & :10 x PCR buffer (& Mg* ") 2.5 L 25 mmol/L MgCl, 1.5 pL,
10 mmol/L dNTPs 0.5 wL .25 umol/L LXZ1 F1LXZ2 5|#%)# 0.5 wL.Taq fif 1.5 U.cDNA 2.5 pL, iNKH
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ZHIKZE 25 uL, EHESEH 95 C 5 min;94 C30 5,55 € 30 5,72°C 45 s, 335 RFEHR; &G 72 C
10 min 455 —¥ PCR §7387=4) 10 5 BER 1ERAR, LI 519 TSVF A0 TSVR AURESR IS5 19, IR
W TSV # PCR {EALRRF #4754 WK PCR ¥4, B HE K RT-PCR,
1.7 BEREVEBERS Ik iy S EE R

B 6 L PCR " #74)5 2 pL 6 x Loading Dye Solution {&4 , ZEMA SR LEEH) 2% BEAEKESER
EBAS V/ em HUEHLTK S0 ~ 60 min, ZERRECRG R SE T ARES RIFHHIRIC R
1.8 PCR =l 7

# PCR =4 [EI  SEHEIT 2% B3 Takara A RISEATIF , B FF 45 RAE NCBI 347 Blast 3 XS,
IR PR A A AT T 51534 o
1.9 &3 RT-PCR 5% # RT-PCR stk LG R

PREUTSV B9 8 RNA, ANt B HIE RNA WeBEMZEEE , # 10 (Bt MRE AR 2 BB
BTG ) RNA AR [ 9417455 RT-PCR 5 %#1 RT-PCR, R EATAY SR
1.10 E3 RT-PCR (91l RAG IR

FAFTEESL 93, RT-PCR 5% 41 RT-PCR [FBY 3 180 4315 Aokt 7400, IS & = RT- PCR
R B RT- PCR Ay OL s B HOR PR32 I

2 425

2.1 TSV ¥# RT-PCR itk

A XTAF SR 2 R cDNA ¥ 3845 R LA, J & 8 %€ ) PCR /K R 4:10 x PCR buffer (&
Mg’ *) 2.5 pL.25 mmol/L MgCl, 2.5 pL,10 mmol/L dNTPs 0.5 wL.25 pmol/L TSVF I TSVR 5|44

50 C 30 5,72 C 30 s,3L 35 ®AEW ;&5 72 C 10 min,
2.2 TSV R RT-PCR MEL

FAl PCR 3R 25 wL WA % : 10 x PCR buffer (G Mg2 ") 2.5 uL.25 mmol/L MgCl, 1.5 pL,
10 mmol/L dNTPs 0.5 pL. 25 pmol/L LXZ1 F1 1.XZ72 1 2 3 4
21414 0.5 wL.Tag B 1.5 U.cDNA 2.5 pL, K&
S K 25 pl EHBHH:95 T S mins
94 °C 305,55 °C 30 5,72 C 45 5,3 35 WIEH; &
J& 72 C 10 min,

2B —IK PCR P38 =) 10 5 B G AR EAR,
LG4 TSVE # TSVR (U Rk A9405 147, A
TSV ) PCR AL F #EAT5 K PCR §1 . HU5E
WK PCR 438y 8 UK 43 M7 7 TG o

RLIK T4 R (B 1) B, E = RT- PCR BE4F Bl1 %5 RT-PCR 4R
SESH Y H 5 B B PCR P24 DNA I, Fig.1 Nested RT-PCR for TSV using RNA prepared from
1881 —% 231 bp MBHRITI. FFISAT LI, BT T5Vrinfocted clinical samples

1. 50 bp DNA ladder marker; 2. BH =Xt BE
3 ~4. JRYE TSV HFHMERE

BT RRIF S 559 AR PR3 X R - B ] VR

1 99% ( GenBank %55k EU5S43262)

2.3 TSV & RT- PCR £ % U=
XA [RIFGRERE ) TSV RNA Bt bR PCR N 9 B4 S g 254 R B 147 % # RT- PCR 5& =
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RT- PCR, LW T L BB . G55 (181 2. [ 3) 80K, 2 RNA BUARFHRE 100 155 B il 4% BORAR ,
#LRT- PCR RINEE S FAVE s MARF 1| x 10° (5L R, K5 SR . 2220 RT- PCR 7£ RNA
RERURRRE 1 x 10° 55 T 45 AOREAR , A5 SRS 0 B o 7T SR A4 TSV B, =X RT- PCR #1 th
#LRT- PCR S BUR, LR B RL % B RT- PCR {4 10°F%, 485043 S606EETHASSRE A TSV & RNA
AR 2979 1. 03 ng/pL, YiBAIZES RT- PCR SR AT A 2 4~ 27 10 fg /) TSV RNA,

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

500 bp.

250 bp 231 bp

50 bp:
B2 H# RT-PCR %P0 LU 77 B9 TSV-RNA B3 FE= RT-PCR #lELLAF RN TSV-RNA
Fig.2 Conventional RT-PCR for the detection Fig.3 Nested RT-PCR for the detection
of diluted TSV-RNA of diluted TSV-RNA
1. 50 bp DNA ladder marker; 2. 107';3. 107%; 4. 1073, 1. 50 bp DNA ladder marker; 2. 107133, 10°2; 4. 1073,
5.107%;6.107%;7. 107 5.107%;6. 107°%; 7. 107

2.4 ImRAIEE R

BT BES RT- PCR 5% ML RT- PCR [RIiS X} 180 {5320 B ) 74 155 A [7] X 2R 5% 5 7 B (U e
TSV B9 ERISG PRAE S ZEATAG I, FoR H 4L RT- PCR {0 23 kit TSV, & RT- PCR 34 52 {346
H TSV, ®RHFrEHE RT- PCR 255 T TSV BBHMER S 3, £ #L RT-PCR A B KA AN EFT
B o Besh, K AR A B R Ik A B (181 4,181 5) B, B3 RT- PCR 19 H i B4 1 . Lo % L
RT-PCR 952, Y& 30 RT- PCR o H A RT-PCR BESE @m0ty 18 B BLo

1 23 45 6 78 9101112 1 2 3 45 6 7 8 9 101112

500 bp
231 bp 250 bp 231 bp
50 bp
B4 H#H RT-PCR A IIE ARAE & B5 Z&z RT-PCR el A &
Fig.4 Conventional RT-PCR for TSV using RNA Fig. 5 Nested RT-PCR for TSV using RNA
prepared from clinical samples prepared from clinical samples
1. 50 bp DNA ladder marker; 2. FR:Xt 88 ; 1. 50 bp DNA ladder marker; 2. B4 08 ;
3~ 12, B TSV By REE S 3 ~12. BRI TSV Ml BRAE S

3 BHE AT

FEXTHR TSV A5 T B 5, Sor AR TE BEAT 0 B O 1 PR TEOR X Bt H 100 4G 3 46 1y T ) U0 s, 382
SRR TR R T EER, BT RT-PCR AMUEAARWES SR ERS A, MA
5 TER BAEME AR, FL B RT-PCR ER MM Z )5, RR T 120 T8 Fb s JFU A R,
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[ SRR PR A AT AL AR 4k B ST T BT ZE L K. TSV A9 RT-PCR #7361 °77 0, W EIS 3k i,
RT-PCR (%3l RT-PCR ) b2t R BRIFE AT 4 07 ik R B E &, MER RT-PCR NELLE M
RT-PCR W74 MR , LASMS | M B 18 A B BB A AT BR T 51 AL 5 00 , R s 300 48 P
JLERK KL, A RT-PCR AGI 5 L ) 460 5 o 0 5 G0 BE AR XS T3 #1 RT-PCR 7l & Jo 5% XA &
MR E S . ASCERLE R MR, TS ZE R RT-PCR 443 TSV B R 8L K25 % JL RT-PCR 1% 10°
%, AIILSEHTEH ML, AE RT-PCR &M TSV H ) KN FRT A

SR EHEFR B AN R, A8 5T R Trizol & RNA AR & &R Tris By -85 -5 B i
FEBAE 5 RNA, AT K458 7 RNA R AYRTE], 32 5 T 1305 5% cDNA AR & , 7-{# RT-PCR J5 A9
FELUK AP BT BNT . SR AT Tris BY-G005 -5 B 7 B ffi 42 RNA, Tris BARO R B X AR RNA R B AL R E
S, T Tris BY 5 WAL (LA RO % L4 ) , R I ERBUAE RNA B R0 Trizol iR L H 42,
Y3 4h 7 SR HRAE SR A Tris BR-GU0 -5 RS T e A2 00 RNA, 22 RT-PCR 34578 5 i PR 3£ B - B
JrE R S AN AIS AR FIEE R . ASHTSER A Trizol 5 RNA 25 & Mi#2 RNA KR AIER RT-PCR,
127 T TSV KLU i AT R B PR 2R

M 2006 57 A #2007 412 H ,FAFTEMER RT- PCR 5% #L RT- PCR [RB{X$ 180 4% B 7Y
TG [RIXF HF SR 7 3 5% VB GY TSV A X AR IG PRAE A T4, Eo AP & # RT-PCR A 23 346 i TSV,
FRYERS 2 12. 8% ; A, RT- PCR 34 52 46 i TSV, FHIER 3 K 28. 9% ; FHAFF T B
RT-PCR BB 325 T TSV MFIMEAS 128, RN LA TSV SE4ESRTES 70 Y X FRFE 0T MR o S 30 1 (X35
MRS T BATERE TSV MBI T BT , VIR A2 L LE TSV IR SLsa iR B — AN X 1) 55—
AR Y B BRI TSV MATH S B, Fi, 125 TSV FIEAS: s xR 4 3 [ g v R S 8l L
AEZE Lo FIh, FEXT W RAE G RIS AR FE T R, W RT-PCR AR B F IR 19
SR (BRALAA) | fE XS TEA MU IR B S e Xof SRR EEAG It PP 55 3R, i =X RT- PCR NI RE AW 1 22 T4
TLAEIR BV AR IR TSV HORTHFRES: o BRI, ZEHEAT XS 4R TSV SRy 7 35 155 AR 17 4 35 R L R 785 ) B
RERT, &R RT-PCR Fh43E .

B, TSRS TSV, B TSV Mzt d i, REERS TSR HRNER
RT- PCR 7 5 KW A EFIE X o

SE 30k
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