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BEE, ZAE, FAE, BAE, IHE, FEE”

B E. P KBIFi%E XA I (Macrobrachium rosenbergii nodavirus,
MNV) Rt 73 DA AR E LT RS KB IFE R (white
tail disease, WTD) i) B R, MBI PRBE M MNV BER RT-
PCR 75, i GenBank & W) MrNV X572 A EFFHIK T 2 Xt
TS, % PCR 47 Pk 5 80 45 5 1 1 06 A0 SR ik 1 e A
WA S EURM: . Z5RETW TR R 1 H 205 bp 1
MNV REEEERF B, BAET YR EN 0.8 pwmol/L. iR KR EH 56
C Mg %A 2.0 mmol/L, T et . Ath Xof #F 375 35 3 R 41 4 9% A 4 6 1y
FAHT A MNV B R K% RT-PCR 1 10° £%, B KT A 3] 2.
612 x10 72 fg MrNV RNA, h FiER RT-PCR Fl—##: RT-PCR []A 3¢
108 £33k B ) 74 & M) 2 IR HF Il RAE f A7 4, Hsp & X RT-PCR
IHH 9 ke th MrNV, Tii—25 %k RT-PCR {UA 3 il MrNV, ]
WL, S S RT-PCR A 75 v B A R AR S M A dUak b, RB AR &5
MrNV ) FEMEAS 2R, BT T MrNV S0k B 0 v B e i R 12 1,
S WTD #ils PRAS I JRAT R A VA2 3 ) O A% RS2 38 A T 4R AL T

530021;2. bH#EHFFERSE K= G4 Mm¥BE, L

201306)

FR= S B GenBank &
R MINV Kz B HEH 75
wit2 s Hs Y, hikgd
ST Bl MrNV By & X RT-
PCR Bk, A BEARER
S AR, B AR RT A
F]2.612 x 10 *fg MrNV RNA,
RBHR I R A MYV 14 PR
Rt 2, /] F MINV 2P R
BB R 1 RS
XEW: PRBIFELRS;
HER:; KREAHEHE; £
RT-PCR ; e i
FESES: S945.4
XEkFRARAL: A

FHITAF B

BB Y H B % ( White tail disease, WTD)
XARALA B MR B, EEAE D RE AR
( Macrobrachium rosenbergii) B F, L H ZIR LG
HOAFAT s R MR v S BLALPY B kL B B R AE
AR, ATAERE A B [a] N K B FE T, iRt B ARSE T
RN 30% ~70% , =T )3k 90% Lh B
WTD f iy NASH %) e 48 W S Seiil , bR 72
B kP EEB ERNRI LS
( Guadeloupe ) 1% % 5 #f 1% (Antillan ) ) & # H
KX, 72 E, WTD £ 2 F 1996 4EH
JE HBAES 7R T i, LAJE AR B VLI5
WriL5E4h,2001 EEE 2 E 2 [RBIFE
JEZ AT B % TR R AL A SR A )
BB o BRIAT R BB TRE, E

RS HEA: 2011-08-17 {EE HH3: 2011-10-13
ELWH: /RSO B (R 0992015 -1)

2% [RIB AR SR A M e & e, sttt AL 3h ) T
H 1YY OIE ) Bl K 540 H 4R H B

WTD %5 J& o & K 18 i % 35 W
( Macrobrachium rosenbergii nodavirus, MrNV ) Flfk
/N B (Extra small virus, XSV) W #1355 3, {8
XSV 7% Ji v 75 T 3 3 B M R A TE R, T
MNV 7£ WTD Kk & P R IEEEE MRS A
I MrNV PREA T X WTD K2 WA & B oy &
BE X, BETENIMEI MINV )5 F 2R
ELISA \ TAS-ELISA | J§ {sf ¢ 3¢ . RT-LAMP } RT-
PCR %°°) ELISA FIF{ 44 3¢ B Mo 7T 3¢,
{EFFTEAS 08 SO AT BT 75 B TS S5 2, AN RE
R E R P I MrNV 75 2 RT-LAMP B R
B P HEE 5 38 U5 3y B AP BT @ L ) RT-
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PCR #: J5 H: 4R A N MrNV ZE R 2 Fp 438t H
i B (B SR & B AR B I XE LU o %
F B MrNV Kl 77 vk R BR 1 , A A s 2 T
MrNV &3 RT-PCR #2075 ¥ , 9 % [ {R 4F WTD
Rl PRAR B HERR 2 W7 5 B QTR AR i AP ) MrNV A
BESRME AT IR R T B, DA B A 20 d% il WTD
HIRAESHAT

U RPR

L1 REHH

MANV FRHERTRDR E T TI3EAME [RA R
ik, i A 5 B 5 OO M I AR A B
MANV % FIRIFR F R V9 T TR R
Fis; Taura 452 4 (TSV) L1 BE4 A4 A
(WSSV) it Y i e F 1 L 58 4 4R 95

(THHNV) FHPARTRL T A 52 56 28 5 78 IO/ A7 5 i
RAEEASR B P& % [RIBEF SR o
1.2 £

QIAamp Viral RNA Mini Kit 4 § QIAGEN 2
H); Ex Tag 3 & H§. One Step RNA PCR Kit,
dNTPs, Agarose Gel DNA Purification Kit, DL1000
DNA Marker, pMDI18-T ¥ B £ 4 ¥ T (K
E)ARAF . BB A e,
1.3 5|¥igit

%2 GenBank | MINV 240 B K FTE
B 51, 16 B[R] R 5 H R4 4 /N 1 R
£z, #I /] Oligo 6. 0 #k fF#tit & RT-PCR 5| #)
(£1). ¥&NTIWFF) 5 HTE GenBank |
7 BLAST, S iE H P 5045 MG S EAE W TR
(Ki#E) A RAFE o

&1 MrNV £3{ RT-PCR 5|4
Tab.1 Primers of the nested RT-PCR for the detection of MrNV

ELkZE ElkZl2] 5 B/ bp
MiNV F1 5'-GCG-TTA-TAG-ATG-GCA-CAA-GG-3' 03
MrNV R1 5'-AGC-TGT-GAA-ACT-TCC-ACT-GG-3’
MiNV F2 5'-GAT-GAC-CCC-AAC-GTT-ATC-CT-3' 205
MrNV R2 5'-GTG-TAG-TCA-CTT-GCA-AGA-GG-3’
1.4 RNA gj=ER AT o

B 50 ~ 100 mg fRpA AF B BBAT RO 22 LAY
2, fm 500 pL TN 2% v (20 mmol/L Tris/
HCI,0.4 mol/L NaCl,pH 7.4) 53¢, B.L BT,
F F QlAamp Viral RNA Mini Kit $#%H {5 B F532 B
WiEE RNA, FIRZBR 2R E I A3 5 i 3 RNA 4
FE R BE  IRFFT - 80 C& A,

1.5 PCR # 38X 7= 4l Fr 36 iE

F—% PCR JZ W& & 2 HR One Step RNA
PCR Kit §i Bl 45 0470 ROBLZ& 14 F: 50 C
cDNA &% 30 min;94 °C K S 45 5% K 2 min ;94
CABE 30 s, Fe AR KR BEIR K 30 5,72 C FEfft
30 5,35 MEF ;|5 72 CHEfH 10 min; % 545]
VIR B (Tm) 78 (Tm £ 5) C Y Bl N AT
RRAHR KR BE R, 58 % PCR RIS —427™
Yot , 2% A5 W) Tm B R 50 Bl 45, %
A FR e R S BOGEFT A . BUER — e B 5
% PCR Y T S A IRIREH 1. 5% B e v Bk
e LUK, FEBE IS AR R G E M FFIC R AR
¥ Pi%e PCR FHPE 20 51 W ek Ik B F A4
YT (KIE) A BR R BEAT I, W 45 3R 7E
NCBI #17 BLAST 48 % LU X, [m] iof 1] I A 4 4k 4

1.6 ZE3 RT-PCR ¥ 514X

A% 5] B2 B4 BE TG MrNV 3B G VA U 40 28 %
RNA il MrNV TSV WSSV J IHHNV 4 F% 5 i
BRFEITE RT-PCR 44 , WA KL Re R o
1.7 %3 RT-PCR BRI

PRBOF W AE B B35 ) MrNV RNA , 82
BB I R O 5 YR BE 5 A 10 £ 466 BE 1 A% LU
B, o0 B 6 B 3 B 1 RNA AR g BEAR AR 38 2
e H B BB S L R A R 4T B RT-PCR
M—#¥k RT-PCR, HWASH B & B AT BURE .
1.8 ES RT-PCR Bl FRAQNIK I

Fi%=3%, RT-PCR Fi—2#:3: RT-PCR %} 108 f4
Il AR i FE AT AT, DA 36 22 28 RT-PCR ¢ —25
% RT-PCR {4 B I PR 52 R 1 o
2 HiR
2.1 MrNV E3 RT-PCR fy#& I

it b g H 4R B MrNV EE[F ZH RNA F1
fi e 5 FC VR MR 4H 27 3 RNA 43 BI4E AR, S 1R
One Step RNA PCR Kit {68 45 405 | #4755 —
Y LS R AR, - B AT
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FRYH, BIKOWMERER(E L), iR
MY T 5 B A BN K B 4 )
423 bp 1205 bp HRE R PESR , H AR T M
Todt B 5= WIY UM B 5 LU — %
) E W2 B SR AT 22 5 T B M X BE{E R B E R R
HEE RNA Ry 3 H iz H B

¥ i%e PCR FHAE =4 43 31| BT 5 R )
A 4> 5 43 3| 423 bp ( GenBank % F 5 N
JN571287 ) #1 205 bp ( GenBank % 3F 5 N
IN571288) I E I A Bt J¥ 81 BT R B, P15 %
HERTF ) 55 91 B4R /¥ 51 ( GenBank %575
g AY231437) XF B Fr B [RITEPE A 99% o

M 1 2 3

1 —#%i#% RT-PCR REX RT-PCR i 4R
Fig.1 The results of one-step RT-PCR and nested
RT-PCR

L35 1Ry 2. 55 2 Y 7= 5 3. BAHEXT I ML
DL 1000 DNA marker,

2.2 MrNV EX RT-PCR £ERIL4L

TR AN R RO Z A T 471G 45 SR 1 LA,
E—#F ¥ RT-PCR W W& R H7:10 x One Step
RNA PCR Buffer 2. 5 pL.25 mmol/L MgCl, 5.0
L 10 mmol/L dNTPs 2.5 uL.RNase Inhibitor(40
U/uL)0.5 pL.AMV RTase XL(5 U/uL)0.5 plL.
AMV-Optimized Taq (5 U/uL)0.5 pL.20 wmol/L
MrNV F1 fl MrNV Rl & 1 pL B4 2 uL, i
RNase Free dH,0 % 25 uL; W &HTF .50 €
c¢DNA 4% 30 min;94 °C K% [z 5 5§ 2 min;94
°C AP 30 5,55 C3E k30 s,72 CHEfH 30 5,35 4
&3 &5 72 CHEMH 10 min;4 CHRTPL, B
. PCR R 25 pL W f& & : 10 x PCR buffer
(Mg *) 2.5 wL.25 mmol/L MgCl, 2.0 pL.10
mmol/L dNTPs 0. 5 pL.20 pmol/L MrNV F2 #i
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MrNV R2 &1 pL.Ex Taq B§1.5 U Bk 2 p,L,i]l]
KE=#KE 25 uL. PCR RILETFH:95 C 5
min ;94 C 30 5,56 °C 30 5,72 C 30 s, 3L 30 IK1E
;8 72 °C 10 min;4 CE5R Mo
2.3 MrNV E£3{ RT-PCR R4

4y B LMEERRTC MrNV % [CVR R4 28 RNA Fl
MrNV TSV WSSV } IHHNV 4 #53 HZER N
Bt 7EN RT-PCR 3, 45 R B (K 2) &
3\ RT-PCR A] LAXS MrNV ) RNA #1595, 44
B 5B/ N—BH) 205 bp BIFRRFIEY 1Y) 5
XS @RI MrNV % TR MR 41 RNA il TSV,
WSSV Jz THHNV 3 % #F g 3 2 N H A
B R

B2 %#3{ RT-PCR g7 4T
Fig.2 Specificity evaluation of the nested
RT-PCR assay
1. MiNV; 2. TSV; 3. WSSV; 4. IHHNV; 5. % [C 8 IR 41 41
RNA ;M. DL1 000 DNA marker,

2. 4 MrNV 3 RT-PCR py&

AR 1 S A 15 Y 45 R 0 R
Wirh R MrNV RNA 478 13.06 pg/pL, B
2 uL R FEFBE K MINV RNA SRR, 3 bk
PCR £ 1 J7 B 4% 1 #1725 5% RT-PCR Al — 253
RT-PCR i, 45 5 5% (6 3.1 4) , &R RT-
PCR S AT R B 454~ SR 24 2. 612 x 106 (1)
MrNV 2K 2H RNA, 1 — = RT-PCR SR &
BB 26. 12 fg ) MANV 4L RNA,
A LAE KL MANV B, 45 RT-PCR H— 2 %
RT-PCR ¥ sk, L R K4 — 1 RT-PCR
1 10° 4%,
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M1 2 3

4 5 6 7 89

B3 ZE3X RT-PCR HHRMHEAK
Fig.3 Sensitivity analysis of the nested RT-PCR
assay
M. DL1000 DNA marker;1. 26. 12 pg;2. 2.612 pg;3. 261.2
fg;4. 26.12 fg;5. 2.612 fg36. 0.261 2 fg;7. 0.026 12 fg;8.
0.002 612 fg;9. BHM:XTHR

2.5 IEKENER

FHEZ RT-PCR F1— ¥ RT-PCR Xt 108 ffy
KBV F ER T AR SR E 3 1 i PR i 2R AT
K, 45 R W% 2,25 RT-PCR 3b4 9 kit
MrNV, EBHTERy 8.3% , Horp iR e 8 4y, FHiE R
H9.3% AT 1y, BHYER g 4. 5% 5 Tii— 3% RT-

PCR 12 3 iy LA EH 1 R EFSMUAE AR (1 AR B
R MANV, BHMEZR R 2. 8% , KR HE 5 FH
PEERRK 3.5% ,3+ H—#1 RT-PCR &1 MrNV
FHHE R 3 3 A% i A E X RT-PCR ¥ B A ) H
MrNV, F#BER RT-PCR A5 MrNV (¥ FH
i #2, 8— 251 RT-PCR A B KN HHHE.

500 bp4
400 DD e it et

B4 —3#i% RT-PCR BH R
Fig.4 Sensitivity analysis of the one-step RT-PCR
assay
M. DL1000 DNA marker;1. 26. 12 pg;2. 2.612 pg;3. 261.2
fg;4. 26. 12 fg;5. 2.612 fg;6. 0.2612 fg;7. 0. 02612 fg;8.
0.002612 fg;9. BHH: X B

#2 E3 RT-PCR f1—Fi% RT-PCR 3 it R f4 M By 45 R
Tab.2 Detection results of MrNV in clinical samples using nested RT-PCR and one-step RT-PCR

R ik RSB B PRt/ By PR/ %
BAF 22 TALWE.ERER 1 4.5
£ RT-PCR N 3 AALR AN HRBER 3 8.3
IFY 83 AR EM.EEER 5 9.3
BAF 22 TALWE.ERER 0 0
—3k¥: RT-PCR HRH 3 ANLAE ., E R 3 2.8
IR 83 LA EM.HEER 0 3.5

3 wheSar

WTD 24k B R AR W MR A £
PO, WAT TRE S RBIF EEIREE T, £ 51
FETPE AL AR B IR A R A AR T A
HERZIRERKIX . MINV J& WTD [ E 2R,
% PRI U F B9 4l A R AR 25 Y A v o AR
RS, B R 2RI NA B M. AP A
RAEAR I 0] 5| e KB FE T 5 M0 2 ER YA AF A AR Xt
MINV BEBGRMIRGT N, BRI E SRR
NIRBEEHPRES , T e R R . LA 5T
ELIESE MrNV A LA RS i) 5% 05 2 A5 1% 45 4F
T DR s R S AT B e A R R B X B
ks T] AR S R AN Bz AL 1R U R, X B
FRIR R FRFELD SR P B P TE B TR, ST

— 7P R AT AR MrNV (9773 Tl R
PRI 4 27 ECTH A 236 A0 AR B 7 0 G000 A 3, -
SR UM L FE G 7 L 200 R, A 7 R s A 2
AR,

BRI AFRRESEESL T —28 MrNV iR J57
%, A0 HE e T A0 R B WL A% IR R UK k| TAS-
ELISA Dl J&% RT-PCR 34, (Hix 2677 4 A TR
SR B EG T M F 5 T A T 7 7 A 48 SRR A ik
Ko &3\ RT-PCR A HPIERRES | Prxt AR
BitATWi%e PCR 84 SR, MARAR AT T S/
TBOR , Ho4s 5 R A R S AR X T — 22 % RT-PCR
S #ARKNRE " o AP0 ERR
SR, L E K RT-PCR BEXT MrNV 2 [H
4 RNA BEATHR SR 3, TG MINV % (G
AR LU dh S H B X MR 3 2 R A S TRy 3
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i, UL iZ &L RT-PCR £ ARFE MrNV [ #530
B R R S U I IR 45 Rt
Z%E3 RT-PCR Kl MrNV ) R ABE K2 8 M
RT-PCR f) 10° £, 5 A% A7 4 I 2 45 4~ & WL 4
2.612 x 107 fg [ MrNV J:[H 40 RNA , 401 &5 B 10
BURMEB S B IZHAR T T MINV BYe ) sk v
PRI A SE AR R ARSI AR BRI

Fi—2# 1 RT-PCR FfiZ 3 RT-PCR X} 86 {4
HRE T 22 AR 2L 108 4y S% B T 7 & 30 B R TR
HRFRTE G W PRAE S A TR i 45 R R 8, B
RT-PCR FJ B .48 & MrNV [ FHPER T 3, B E
B 1 e R 2 PR 1 5 [l B 00 B S 45k MPNV SR L7E
IV & LS YR AR SR A B AT, AR B 2
HREE Y MrNV R — B R AR MINV , $87R
Xt SEAFHEAT MrNV [ W5k 6 MrNV ()35 B % 4%
WARDAEL Ak, ZE XTI PRAE & BRI 3 7 o &
B, —#1% RT-PCR kil EL RN Bl
RAESNULAEIR 1 B ECVR AT , (AR TCSMAE AR 1) B
FG YR RAR XEAG I H BH 4 45 2R 5 T &2 2 RT-PCR M
REARLIN ) ZE TP AR R SR B MrNV 195 (G IR
HFRES o R, 7E MrNV R3] 35 3 v AR 30 10 B
FR YR MR S5 AR | S RS 0 % A 3 8 P s
m & RT-PCR BB EIE

RS R F, AW R E# L E X RT-PCR
BARES R I RAE 5 R 2 s SR
A MrNV [ 5RAT 062 R 2 RS W7 Kk DRz
RETTEMFERTFE,

S0k
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Establishment and preliminary application of a nested RT-PCR for the
detection of Macrobrachium rosenbergii nodavirus

TONG Gui-xiang' , LI Xiao-zheng', LU Xiao-hua', LIAO Yong-zhi', JIANG Lin-yuan' , WEI Xin-xian'"
(1. Guangxi Institute of Fisheries, Nanning 530021, Guangxi, China; 2. College of Fisheries and Life Science, Shanghai
Ocean University, Shanghai 201306, China)

Abstract: Macrobrachium rosenbergii nodavirus ( MrNV ) was the main pathogen of white tail disease
(WTD) , which was defined as the notifiable disease of aquatic animals by Office International des Epizooties
(OIE). The purpose of this study is to develop a nested RT-PCR method for the detection of MrNV. Two
pairs of specific primer were designed and synthesized according to the published MrNV capsid protein gene
sequence in GenBank. After the nested RT-PCR method was optimized, the specificity and sensitivity were
assayed. This method can produce 205 bp amplicons of MrNV capsid protein gene with the following
conditions: 0.8 wmol/L optimal concentration of primer, 56 C anneal temperature and 2.0 mmol/L Mg**
concentration, and had no cross-reaction with three other prawn pathogens such as taura syndrome virus
(TSV), white spot syndrome virus ( WSSV) and infectious hypodermal and haematopoietic necrosis virus
(IHHNV). The results of sensitivity test showed that the nested RT-PCR was 10’ times more sensitive than
that of one-step RT-PCR, and the minimum detection limits of the nested RT-PCR were 2. 612 x 10”fg MrNV
RNA. 108 clinical Macrobrachium rosenbergii samples from Guangxi were tested by the two RT-PCR, and 9
out of 108 samples were positive by nested RT-PCR, while 3 out of 108 samples by one-step RT-PCR, which
showed that the nested RT-PCR can boost positive detection rate of MrNV. The results indicated that the
nested RT-PCR method for the detection of MrNV was successfully established and this method has high
specificity and sensitivity, and could be used for the early diagnosis of acute and latent infections of MrNV.
This study provides a reliable way for clinical detection, epidemiological investigation, import and export
quarantine and laboratory studies on MrNV.

Key words: Macrobrachium rosenbergii nodavirus ; white tail disease; capsid protein gene; nested RT-PCR;

rapid detection
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