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B KA IRIE RS A5 5 RT-PCR il A5 R &E st Fa 5z F

BU ' EEREL L R AELE AL N ERS B S B, R
A FYIENER IR S, T4 WY 518001; 2. ferrall k%, b BRI 430070)

FEE: HR4E GenBank BRI B M LIRS0 £ CP T A, M8 BE (R F K0 T 5 4T TugMan 586 HR 4], @
X SB35 RT-PCR R 4 PEREATARAL, F 52 T F T 46 0 2 28 s 2 SR B0 0 3 (0 S B %050 RT-PCR 7. R A&7 48
I F 288 1 25 DR B0 B I AR 2 A0 KK A= 204 RNA R8s, 45 R R el B H i 2, RAH AT RIFHEERM. R
B Ie & I, HOR KA I PR AT5A 1.2 pg/ul (5 RNA. 5 RT-PCR () R 8% X bk 06 2 B, H U b RT-PCR &
100 f&5. % F—#¢ ST R0 W, 7E20 9 S A TR B8 B R 40 o 0.9 % LUK 1.5% , TE 5 B SV, IF B AN
FEHERALT 4 ho SHEFR 500 4R T AWM SR E RN, 45 R EINH 40 GPHMUERE S . XL R R0, A
FUFTERSL A9 S5 0T 551 RT-PCR Bexf M2 2 IR0 S AT Ve i PO A0, RG R RtiF R Rl o, 2 P&
FAEINFOHR I G AR RIS W TEm A h TR . [ EAP=E, 2008, 15 (3): 506-510]

R BARFAIICH T LIFOE RT-PCR; 87774
XEHS: 1005-8737-(2008) 03-0506-05

FESES: S941 SCERARIRAD: A

i1 2R B M 2 IR S R (Viral nervous
necrosis, VNN) X i 25 14 oo F0 40 R0 R, 2 th:
T [ 1 — P SRR T MEAR e, ST R4l A S
FARAK, P EE A — F N LTI ZATIE 100 %, X A%
AR E R L . BT R A Y
f& H 0, 4 Fr B 5 4128 (OIE) 1) 4 B 2L f 2
FE L RR R T B AR R, Rk
/N RNA 9 5, 75 5 2= R 40 i P9 4% 5055 IE RNAs 41
B, KN K 45kb 224 B Bk T 2 20 [ 57
PRI TR 450, T HE R, B 1% 25~30 nm, %5 8 i 7 H)
RNVE RS MR TR B . B AT, AR
BEAC A R BRI T 9 56 5 v B TR JE 2 4 A
¥ B AR TR R O AT 6 AR B 4 R ST 5
(TPNNV) UERFHZ IR IEH 5 (SINNV) | 5% B B fiff
MZINFERE (BFNNV) 7R i A B Ah 2038 59
F (RGNNV) 4 PMEEE A O

LA, B AMRIE T — ez R il 7 v,
F BRI BB ISR (BB R e
5 A4 BB G TR PR B (ELISA) \ R FE sk R &
BtE L Y (RT-PCR) Ky B ss 7, It

W ts B EE: 2007-07-26; 18iT B HEH: 2007-11-09.

W RT-PCR $2 & T HM R, &S T HRES N
T 0 52 S, AR A I 7 VA AR B S 80
PP PR IS 1. ARBEST R TagMan 9%
FEEREF A, BT AR M 25 B M A 2 IR LR B
SEHF 5t RT-PCR A1k, X% A7 1 I RN 4 A Ve
PEBUB M ST ST, JF 5358 RT-PCR HEAT T 4f
ELIR A, DAIAER I A Y FH A Rl AT

1 #RS5H%

1.1 ##

1.1.1 fREMMME 2 tkaSmErtma it
(Viral nervous necrosis virus, VNNV) 06020603 3
AR A LIRS A P R B RS, A E S
B L PRAT AR 3 Bk VNNV Sd. Bovo. Bre Hi
BORAI DA S sl s s E 5 B B, PR AR S AR A7
PR 8 7505 25 1UAF 5 25 A% Yo ME R AR IR 00 55
B H I T 0 B AR T i IO B AR et
& M3 B IR FLH 8 55 K A3 RNA 35 A=
I3 B HEE IRAT BB AL T VNNV IR B 2 40 A
FE 1 (SSN-1 41 ig ) 1 7 22 [F Kasetsart K2 /KA 35)

EE&TE: EFR &K BRI (863 %) (2006AA100306) ; VEIIH NI 340 FRRIR H (SZK33-2005).
EER A B (1968-), 5, [R5, T8N EIWRE XS %05 . E-mail: luoweiciq@163.com
EINEE: BE#R . Tel: 0755-25588685; E-mail: lvig75@163.com
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YRR U, R A S IRAT

112 S[¥. BRI 5EER R\ CREM
RN 2 IR LI B CP B RIAZ R T4, 2 [FIYR % 5>
BT LLER IR S 34 i FE AR ST B4 S X B T 9 RT-
PCR I 51 %) Fl TagMan #£ 41, 7+ th LB FEE LY
FARE IR 27 G pl bl AR5 2 BiEs 4.
5’ -CGGGCGGTGGTTACGTT-3", N 514: 5" -CG
AAGGTGTGGTCGTTGTCA-3", %3¢ FEHRiE TagMan
¥ §F: 5" -HEX-CTGGCTTCCTGCCTGATCCAA-
ECLIPSE-3’ .

H RT-PCR KA #5304 B A0 4R (OIE) #
RIS, EHFEIMR 57 -CGTGTCAGTCATGTGTC
GCT-3", T % 5" -CGAGTCAACACGGGTG
AAGA-3", i B4 T A TR AR RS H RAF
G R T 18 VNNV Zefit ok 758 (05 [ RNA2
WAL B, 9 35 P= ) kN A 421 bp.

.13 NHF RAFEREAMIRAF ABI7500 5 K
% J6 PCR 1¥; Genequant Pro 7 #% & v $71%; L-15
41 i1 55 77 7 24 HyClone 22 ] P2 s RGN H
WAL VU 225 A4 TR M ARG IR 2 7 ; TaKaRa
MiniBEST Viral RNA/DNA Extraction Kit. TaKaRa
One Step RNA PCR Kit ¥4 4 T2 (KiE) H
FRAT = .

114 IGERERER kKA TEANERD 500 2
HA, REGRANN. AR BEE (s
0.1~0.5 g) B B il & U (AR 1:5) A F
VNNV %¢% RT-PCR & ill, & F 70 ‘C&H-

1.2 A&

121 FEBEMNUE B KR 204005 5
Fe R 3 96 FLATARRSE FRHT, 4N MBI IR B 10° A
MM /mL. F 100 U/mL X35 10% Jf 4 M5 A
HEPES [ L-15 4 ff 855 57 0% 437 5 25 4% 50 4 10
BRI (10'~107) , K 5 A FRRE RS ORE S h T
96 FLAR, A FRBERE A 3 7L, 4L 0.1 mL, £ 5%
R B FEAE T R 9, B R M2 CPE H AR X R
A0 M T 46 24 1E, 88 )5 1% Reed-Muench (AT
TCID4,-

1.2.2 AEZBMIEIN £ E TaKaRa MiniBEST
Viral RNA/DNA Extraction Kit F¥ i BH B84 T#4E .
1.2.3 EHMRT-PCR ZEx25% " {0 0T
1.2.4 SEEHESE RT-PCR & iR T fn & 4

R4k %6 RT-PCR [ ) W 44 % Z: B TaKaRa One
Step RNA PCR Kit $t B 31, SR 50 pL A%k
58 B RS R SRR R 0 N 3 s R
R ZH, T ABI 7500 %¢ 5t PCR X L HEAT S Mo %
6 RT-PCR Jx WA 5 o 5| W) FHER B 9K B 1B AT 7%
%, DL B A CT 1H RN 48 5 Y %6 ' 9 P 48 e
(AR) .
1.2.5 LB ¥ RT-PCR B4 HFHERXIE B 6 Fh
w5 L2 RNA 8 & 5 Bk VNN R 8, 2 BITE B
B AE 9 BEAR BEAT VNN %¢ 5% RT-PCR £, WL %% 24
e HAr etk
1.2.6 SR Y RT-PCR 5% i@ RT-PCR REE
Eb#  HU TCIDs, 24 10* fY VNN J55 #3100 pL, %
1.2.2 R T IEREUR 7 RNA, M e R e, A
10 5 R VR, DLRRAN B P B AR R A A 1A (7] B
4T VNNV [979%)% RT-PCR 5% RT-PCR ¥l .
1.2.7 EBFR I RT-PCR IEE MK X [H—
FEAmBEAT %58 RT-PCR A&, 18 ik 41 Y A ZH (] CT
HAR ST 250 (briffn 22/ ERAETIE) Ky S
iz TR EE .
1.2.8 LR JE RT-PCR MR F)F A< 0T
FYEST A VNNV %66 RT-PCR J7 3%, X I AR 1646 )
500 M S EEAT AT .
2 HEREHH
2.1 SERPEERT-PCRE R &R

R & W & A 0.2 pmol/L.0.4 pmol/L.
0.6 pmol/L.0.8 pumol/L 1 pmol/L #) 7| # #1
0.1 pmol/L. 0.2 pmol/L.0.3 pmol/L.0.4 pmol/L.
0.5 pmol/L+0.6 umol/L HJ#RET, K 4 BE LA 2k 5
YRR BRIk . 25 %W, K 0.6 pmol/L
051 F0 0.2 pmol/L R £ 28 i B2, 4 T 3R 43 1
CT fH & /N AR, EECR, 7 H AR5 IR
By, RAL)E M RN FRF U R : 50 °C .30 min J2
3,94 °C 4 min ¢ 1F 5% 94 'CL15,55 C
40's,72 C1 min, EE 40 NEH.
2.2 LR XERT-PCRA R HMHE

FH 3 ST #5965t RT-PCR % 6 Fh i I, 125 RNA
Wi EE S S FK VNN i 2R AT R I, 45 3R I A%
5 ¥k VNN 7 25 A48 0 L 30 T BH PR 38 i, i o
FARE BRI B (D), [FEFR B 9¢ % RT-
PCR 57 & 5 B 4 € PR & 2R 1E 100%.
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Delta R, vs Cycle
450K
400K ; }A
350K 0602~ ot

300K ————sd
F250K 0603——

Bovo

VK — o }B

1 357 911131517192123252729313335 3739
Cycle Number

1 VNNV S5 RT-PCR 77 i [R5 5 M A 1
A B389 23 PR 2 25 06020603+ Bre. Bovos
Sd; B: A VR4 38 ih £k, 4 90 8955 38 25 R 4 A 0 B8 R B 1A 38
AT Pk BRAR IR AT 35 00 75 2k L 2 O M5 75 5 A PR R 9O 7
FER VeI 28 B ISR
Fig. 1 Specificity test for detection of VNNV by real-time
RT-PCR

A: Positive amplification curves, in which the virus strains were 0602,

0603, Bre, Bovo and Sd respectively; B: Negative amplification
curves, the virus strains were Spring Viremia of Carp Virus (SVC),
Infectious Nancreatic Necrosis Virus (IPNV), Viral Hemorrhagic
Septicemi Virus (VHSV), Grass Carp Reovirus (GCRV) and

Infectious Hematopoietic Necrosis Virus (IHNV) , respectively.

2.3 ZHEERT-PCREEERT-PCRREE LR
HX TCID,, 24 10" ) VNN % 5 7% 100 pL il B
/& RNA, Genequant Pro B % v 50 2 HAZ IR it
EIRIE A 120 ng/uL. ¥ RNA HEAT 10 {55 R 5k
(107'~10°) , 43 B R 33EAT 52 6 RT-PCR 2 )3 A1 18
RT-PCR [, 45 5% 56 RT-PCR A DLA& I ) e 16
BN 107 2), S TRREWRE N 1.2 pg/ul 1
& RNA, T30 RT-PCR ¥A7E 107 FRe I S 5 0
222 421 bp 1) B B4, R 45 RS LI i L 3&
1. KRB, AN 5T 1596 RT-PCR 7746l
VNNV B R85 I H B RT-PCR & H 100 £

Delta R vs Cycle

500 K -
400K =5 o
300 K B . v i

= 10 [ O e

< 200K oL A= 10

7 1 ;

100 K : 10 ‘ =
10—
0K S ,_:‘.._6.
10
-100K
1 357 911131517192123252729 3133353739
Cycle Number

2 VNNV SZHF 556 RT-PCR U 75 ) R 8UE 3

Fig.1 Sensitivity test for detection of VNNV by real-time RT-
PCR

F 1 EMWE RT-PCR 5 RT-PCR %0 R S EHILL IR
Tab.1 Sensitivity comparison between real-time RT-PCR and routine RT-PCR

R AYAEESRLE B RNA JREIRE / (pgepl’) SENFEIERT-PCR HI CT EH  RERESEHE RN
Dilution TCIDsy, Total RNA concentration CT value of Real-time RT-PCR RT-PCR

10° 10* 12X%10° 10.85 +

10" 10° 12X 10 14.96 +

107 10° 1.2%10' 19.01 +

10° 10' 1.2x10° 23.68 +

10" 10° 1210 29.57 -

107 10" 1.2X107 33.78 -

10° 107 12%107 Undet. -

2.4 LHREIERT—PCRIEAEMHFES LI

Xof ) — P A A% ot 7E R — O ARS8 FAS [R] kAR B
[0 3R 131 CT AHBEAT 947, 45 BB W, M — k5
P 30 ANPATHE Y 38 2 7E B (L Pt iE B A = &
(F 3), CT {HERFTERA 13.54~14.29, bR ZE A

0.135, A 57 R H0H 0.9 % [A—FE R 7E 30 IRANA] 52
5 BRI CT A —2 brE i 224 0.215,
BRRBAN1.5%. Fitss REM, ARUF5 T
) VNNV 7% RT-PCR fa il 77 VA5 B % 4, nl b AT
FaE AT EEMIAR .
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Delta R, vs Cycle

1.0¢+007

1.0e+006

1.0e+005
- 1.0e+004
1.0e+003 .
1oerooz| LR EE
1.0e+001
1.0¢+000

AR
T

1357 911131517192123252729 3133353739
Cycle Number

3 VNNV 5ERf5¢96 RT-PCR [ E G MK
Fig.3 Repeatability test of VNNV real-time RT-PCR

2.5 SLAFEESERT-PCR7 % B M R4S I
HIE AR IEHS Y 500 40 FF S 3E AT VNNV SE i 5%
Jt RT-PCR A, 46700 21 40 4 it HH L BH =473 it
2, CT1H4E 35 LLF, R VNNV g, 4R
FE L350 0 B4, A 25 3R 5 3% 38 RT-PCR o Wl 45
R a—8 XX LeRH M R g T g,
6K 22 Hs 00 8 7 1L, g 4 2R R I BT e L %%
B9, HA @ IR0 B0 R AR AL .

3 it

VNNV 15 30 [ 2 B S T T R, B8
Shy T 2R R B A SR B S, H AT RR IR 2
AL IR B B B T T VNNV ZE
GG A B T AT, N — 20 B R 58 % B
(RG9SO H T PR3 A AR SR A A R A
FEANEI ", T PCR R B ATECA I BT — o)
TFAEYZER T 0. K VNNV ) PCR 775 7
N F HAR RS w62, 25 R IR Sl 2 4 2 415
i EE RNA2 " IRIT 4 Beit, 9735 Bk 420~430 bp.
W s T N FTAZ S | T M T B £ 2R B
i, Ohr AP RS A A A eCA P S Fh
FRE AP AR H NNV, 38 F B K 421bp. B
RN 25 IR AN R £ 28 VNNV I, R 5
RS . BARHEA RTPCR kAL
PRI R R, (Bt Fsh DAEHL (OIE) I
AHEFEE A, EE L T 850 RT-PCR #/E R R 5
R PCR P4 S BTG B, 75 5y IR AB BH P4 1 B
%o Rk, BFE TR IE R F AR B T AR
(RIS SR B 14, AR R U 122070 25 11 R AP AT
Ph, 3284 M 3T 4 %0514, R RT-PCR 3k %
B H 4 PR [ B R L () e SR AT 2

AT 5 ) FIEREE 2 AR HE GenBank
CHRIEMPT A VNNV K& EH (CP) & K75 h
PRSF DRI LTI, BT 438 5 TR REAS T 38 G 45 41 fi
2R 7l 1 2 R B0 7 (TPNNV) L $UL 88 1 22 IR 38 9
B (SINNV) S ITE MER 2I0 5005 3 (BFNNV) Hll
7 A BE R 22 SR B0 B (RGNNV) 4 A 5 (K] B
() 2R A0 2 SR A0 B IR R B, B R ST 11 S
% 5% RT-PCR 77 iM% 5 P, HORERT I ] VNNV,
%f SVC. IPNV. VHSV. GCRV. ITHNV %5 /K 4 5 4
RNA R 8 &A Y 3G s, HR B Ik $] 1.2 pg/ul
[ RNA (6 B /9% 553 % & 0.1 TCIDs,) , L35 8
RT-PCR RESE R 100 fi5. ERMERKEA, F—F
M TEZL N B AR CT (HAE 7 R 505 R 0.9 % LA
K 15%, EARIFMESHLSEHE. BT LHRE
YA AN R IRAL B, PRI T SEI N B 4,
AT EE K T 3 I IS v g, T ELAE A I
Wi - T LE% I RT-PCR 46 55 2~3 h, MZIR HTEE 3
KIERT — PCR RN SE R T B 4h, K K& T
TR 2, e )38 A KRR AE ot R PR A . )
AT7% e RT-PCRH 2905 BRALEAG I 500 7 IR ARHE
i, G5 RAG 40 R 2RSSR, (H R ZH AR
BB ARAE IR, AT RE R BT S I A PR B A A NS
G R

AT FTIE ST 1 520 52 % RT-PCR #7554 4
VNNV BJRAT W R A e A 0 TH, EEE G
F& O RESEYR ST A, A BT
T3 AT LA 2 b AR S 9 5 RNA, BT
AT 2 BRI, 108 A B U B R &R e TS
F- 4 A P A G B S AR T R N I Bl o A DL R IR
AR R ALHI S5 gt ) THE, WA R+ — 20
B VNNV A& REFIZ0m HLEE .
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Development and application of a real-time RT-PCR assay for fish viral nervous
necrosis virus

LUO Wei'?, LI Hui-fang’, LIU Hong', CHEN Huan-chun’, FAN Wan-hong', LIU Zong-xiao’, TIAN Fei-yan’,
WANG Kan', LU Jian-giang'

(1.Shenzhen Entry-Exit Inspection and Quarantine Bureau. Shenzhen 518001, China; 2.Huazhong Agricultrual University, Wuhan
430070, China)

Abstract: Viral nervous necrosis (VNN) has already become an emerging problem in several farmed marine
fish species in various geographic areas all over the world. The causative viral agents consisted of one major
coat protein of approximately 42 kD and two single-strand positive-sense RNAs without poly (A) structure at
the 3’ -terminus. Recently, reverse transcription—polymerase chain reaction (RT-PCR) has been developed to
detect viral nervous necrosis viruses, in which false positive may be resulted from contamination. In this study,
a real-time RT-PCR assay for fish nervous necrosis virus was developed. The specific primers and 7agMan
probes were designed according to the highly conservative sequence of capsid protein (CP) gene of viral nervous
necrosis virus from GenBank. After the procedure of the real-time RT-PCR assay for fish nervous necrosis virus
was optimized, the specificity, sensitivity, and reproducibility of the method was estimated. It was found that
the specificity of this assay was high without any cross-reactions with SVC, IPN, VHSV, GCHV, IHNV, and
so on. A minimum of 1.2 pg/uL total RNA could be detected by the assay, whose sensitivity was 100 times than
that of RT-PCR. The coefficients of variance (CVs) were 0.9% and 1.5% for the intra-assay and inter-assay tests
respectively, which indicated good reproducibility. It took only 4 h to complete the whole course of reaction
including extraction of viral RNA and the real-time RT-PCR. Detected with real-time RT-PCR assay for fish
nervous necrosis virus, it was found that forty specimen were positive among 500 clinical samples. Those results
confirm that the real-time RT-PCR assay for VNNV is a rapid, sensitive and specific method for the detection of
viral nervous necrosis virus. [ Journal of Fishery Sciences of China, 2008, 15(3) : 506-510]

Key words: fish nervous necrosis virus; real-time RT-PCR; detection method
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