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FRAZE(PIEE @ x B8 6 ) K fmE TaqMan
LR ESE PCR QM T EREL NNV H

XNo&, $f&E, I OK, FAW, T F, ¥EF, REW,

CHp R B2 BF 5 B SR VLK 7 W5 B, ARl 38 3 24 0 ) T AT S i =
I"HRA KT Y RIEHORE G LRE, AR I 510380)

ES

WE: § T HET— MR B AN 4 # % k% & (HSHRV) ¢y TagMan 5 B 7%
3 % B PCR 7 i, #| l PCR # A4 3 HSHRV-CI207 G E G th a2 K 57|  HEEA TR, EH
K & PCR W47k & iR 45 HSHRV-C1207 G & G W1k F F 71, % T & R T — xf e 4 3 1
#7143 bp f B By 5] 4 fn TagMan £ 41, DUAR & 4 4 A 2 s HSHRV #y TaqMan 52 Bt 5¢
FEPCR MM Tk, AN ZFENRGE TEAREREHTITN., FRET . HEINK
EEEPCR BN F X ARTHEAME X R, Mk ZK(R) H0.999, 4% % -3.290;
KA EEPCR ZAKTUAMNE 10 M EZR L FH N, T4 PCR F &K T AHME 1 x
10°AH 38 AFATHEEER TR ANETFREN 0.84% ;xt H b 6 A= RAE% Lk &
HRY R, MAZFTEGREN2 HAREFRHATRN, L I8 B MY, 52 R L
HAEGENEERMEE; UES PCR PN EAFANES, 13 oy EE, A xRS
TaqMan 52 B 7% F & & PCR 77 3k RUE & AR W, L B0 A T I /K HSHRV 8 A& I, %t
FERREERMNGEARERRFTERNFELHEAEELE L,

KR x4, ¥kWH; G & A ; TagMan real-time PCR; 4 JI 77 %

RESES: S 94l

ZR A2 i ( Channa maculata @ x C. argus &)
= UL B 1% ( Channa maculata ) fy B A, 13 fi#
( Channa argus) J XA il 1 24 58 A3 0 F—1X,
TACHELRA T ORA AR A, 7 52 bR AR 77 1 72 vh AL
A AR U P Bra vE R S R s S
EATRAFRIEA T o T 2% 52 1 37 90
20k A 4 IR T AR TE A [ Y N SR A B A I
PR, CZ PR Dl B il 25 68 R} fa 28 oy 32 2
ROFRFE AR . AR ACIETT , R 2K T ik
JItkesi W K AEE i JUAR B A [ N B R £ 28
FRIE Y KR, 37 5 45 B AN W 38, SR SR K A K B
B OR R 2, S IR A OC T B8R 828 R 0 i,
BRI R ICE " AR 8 M 1 (Aeromonas
schubertii) """ AR I 41 BB . 2012 4F T

%5 B #5:2013-06-18 &[] B #§:2013-11-06

XHERFRERD A

AU, TARB R IN AL il E I 5E 2 4 1
T3 F5 58 5 5 2 2 A2 0 R FUBLFE T B AT 1k 9 0
WRE R TR AT % A T 2 T B
22 Jy TE N S AT 00 B BN TR SR At g
RMEFE T B Sy 350K 08 B 0, 0 Dt hy 2% 52 6
9 R 8 #  ( hybrid
HSHRV) "',

SRR 5 BE Sl L ME TUBE SLEE RNA 5 ik 85 RL
T K/N R (100 ~430)nm x (45 ~100) nm, & 75 0L
BRE 7Rl B S R M E R (L,
G,N,P,M) . 3R 8 B8 175 Rl DL B AR
BRI S S T MEsh i ek Y.
R R 1 F ) CRERR RN R 2 9 R
J T 5 A IR KR K, Ye ARG SR fa 2

snakehead rhabdovirus,

BB TE « [E R B SR (2012BAD25B02) 5 BLACA M 77 b H A 14 R 8 % 1l (CARS-46)
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1 4] X

B RS (PEEE @ x D68 8 ) PR 75 TaqMan SEIF 9O E f PCR K J5 i 14 57 5 B ] 145

SR B C A 20 Z2Fh, Horb s FH ORI A AR
o4 2 ILAE 9 75 (SVCV) 5 25 1 H 1l 4 D it 56
5 (VHSV) & Y 4 15 I % B PR 469 8 (IHNV) |
JF GF SR 7 (HRV) FER 1 30R0% 7 (SCRV)
AU SRR 6 AN, BIK 3 e
J& (Vesiculovirus) JE R %52 )& ( Lyssavirus) 5858
5 75 J& ( Ephemerovirus ) | s 3L 3 AR i 7 J@
( Novirhabdovirus ) . Ji A # R 5% 7 @
( Cytorhabdovirus ) F 40 I ¥ 30 4R 9% &F )&
( Nucleorhabdovirus) "', K.7£ 20 {22 80,90 4
A 2R B — i3 W 90 3 ol D BT 2 R 5 G R £ 2
1A 35 97 97 47 5 1iE (epizootic ulcerative syndrome,
EUS) w73 12 3] 5 8 550K %5 2 (SHRV) |, I 56 )5 58
FT A 5 R T R SR R AL PR 9 4 7 0
] P9 3 BEAT 120 15 S L ) 1 A G AR GE . SHRV
AL P 5 5 AR ST R HSHRV [5] 98 1 O
45.3% ,GRZRRBAL , s KA b SHRV J& T ik
P 5K % 15 J& , HSHRV U J& T 7K 36 ¥ 9 5 & o
W R LI R T ARE A AL ST 1) HSHRV 82
AT Ry C1207 #k , 2% 7 Pk RE 76 2 F £ 28 40 g o
S N TR 2 A2 AT R ik 90% L Ky
TR LSR5 2 S HSHRV J&R L A 4
ST — PR A R BRI . G IR
2 SRR v 7 e — B R L A S5 A e, LT
A AL AL R HR AL T B A X, B TE A BE R T
ERRGGE R 518 AR S A,
S E AR (I E IRk E i S
G 3 H i 2 5 R0 7 1 2= R A0 P B, BE Rl
WOLAR 7= 25 e R0 BT A&, A5 B ALK R0 35 1 ik
Y ARBFIEAR B HSHRV-C1207 G & 12 A
PRAF 7 90 BT 5 | 9 R BT, 4 37 TagMan 5% B %¢
JtE & PCR 1 J5 ¥, B 78 y HSHRV s £
SE R 2 AL BRI 5 RN A 52 B8 i 1 1Y B
SRR T B

1 MRS Ik

1.1 @5 RS

M & 40 il & ( epithelioma papulosum
cyprinid, EPC) W H 2 I K 2% 40 fg 8 56T o0
HSHRV-C1207 ,.SCRV ,SVCV | & 1 I If 98 9% 55
(GCRV) K F R HTUT R 5 (LMBV) i 581 5
i B (KHV ) (2 Ik i i % 55 # (MSGIV ) [ THNV
Py AR S8 = 0y B AR AT

1.2 FEZi{H

K #H DH5a 1 A8 = [ 17 ; Agarose Gel
DNA Purification Kit Ver. 2. O\PrimeScriptTM RT
reagent Kit( TaKaRa) i3] & .DNA Tagq [iff .dNTP
BR 4 ¥ A U pMD18-T #{& | T4 i% 4 [ . DNA
4+F Marker .Premix Ex Tag™ ( Probe qPCR) IlJ B
FAY T (KE) A R 2 ] 5 Plasmid Mini Kit T
I H Omega 7y 7] s M199 K5 37 & B4R M7 | B 1
>k Gibco 4\ #] 72 iy ; Trizol Reagent It T Invitrogen
O 5 A iR 4 A [ A A A
1.3 5|#¥igit

#R#E GenBank " HSHRV G #& [ 3 A ¥ 71
(KC519324) , i ] PrimerS #1431+ 5e S 1 51 9
AERER, 255 —XF 519 (PL . P2) 9" 4% HSHRV G &
H2KFA), 5 1 WK B 1560 bp, T gt
2 FORL, Ry AR bR o M AR AR 5 55 X519
( HSHRV-2F, HSHRV-2R ) F1 # 4 ( HSHRV-2
probe ) ] T4 fit PCR 4735, 473 7 WK B
143 bp, GIWAIHRET H ) M 35 48 A= P BB A PR
w5 I FIREN TSR

Pl. 5'-CGCGGATCCATCATGAAATCAATCA-
TTGCACT-3’

P2. 5-CATCTGCAGAATTGATACTGCTGCA-
AAGGG-3'

HSHRV-2F.5'-CACCAGTCATATCAATCC-3’

HSHRV-2R :5'-CGGACTTAAACCTCATTC-3’

HSHRV-2 probe:5'-ACCTCTCCGCACATTGA-
CATCT-3'
1.4 fRERERS &

F HSHRV &4t EPC, 13§ 4 g 1 345 22 J5 ik
A 40 15 7 A1 BL, 4% Trizol Reagent 15 B 45 £ B
# & RNA | £ DNase I RNase-free ( Fermentas) &b
IS, 3 3100 & RNA A 5 78 260 A1 280 nm % K
TR IO B AR, THIE RNA KR i i ¥R RN 4
F| ] PrimeScript™ RT reagent Kit( TaKaRa) iz ]
AT R 74533 cDNA, L4151 cDNA Jy
B, P1.P2 Jy 5| ¥t 47 PCR ¥ 1Y [V S8
94 T HASFE 3 min,94 T 30 5,55 C 30 5,72 C
90 s, 330 MEF, )5 72 THLEH 10 min, [& B}
BT TCREAR B B VEXT B o R 7= M) 1% 3R W
i Y Al - WA 7/ 2y I 2 I o S
pMD-18T #ifA ( TaKaRa) j% £ , # fb 2] K i A1 6
DH5a Hr,PCR £ I BH P o2 B J5 3% A2 T AE ) T A2
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EE ¢

38 &

() A BRA "I o 0 I A 0% T 20 iR 42
I 5E 78 260 F1 280 nm &b (4 W% J , AR 48 DA 7
FA A E A BOR Y DNA £ D15,

SF LB (A/pL) = 6.02 x 107 (4
mol) x JFUKL¥k & (g/ L)/ kL 7 ¥ i (g/mol)
| EASY Dilution ( for Real Time PCR) % #5 i i
HEAT 10 F5 Lo B T A e hn et 2k .

1.5 RHXEE PCRPYBEILMEZFHFMLMK

X A TagMan # 4 # R, & | Premix Ex
Taq™ (Probe qPCR) Ui B 45 , 4% b N il 514 48
4 . Premix ( TaKaRa) Ex Tag™ #1 ROX Reference
Dye II (50 x ) il A B S &, A 7500 #1725
JE it PCR {X (3£ [ ABI A w]) #£47 PCR 474, *f
B 21 3 o B A SN R AT 0L, X 5 R T
WREE AT , LA ARAT AR C 8 AR 1 2816
R EIE bR ME . % 0.2.0.4.0.6.0.8 pmol/L
HO5| ¥k BEFT 0. 06 ,0. 12,0, 24 0. 48 pmol/L #)
PREF U 0 e 5 | W) FOER BT 0 e VR B . 40 o) ik
I 53.55.57 159 C AR i BE, i 2 B AR 3R 2k
Ty
1.6 #RAEMMZETL

W T ORI 10 5B B A B (o v 2 AR
YR 1 x10° ~ 1 x 10" A/ L b ifi i AR, 45
MFERETEBE 3 A VAT o TEDLAL 1Y BB A 5 F1 A5 A
T AT LIS E B PCR 473, S 45 o S 4
P e 48
1.7 XXEEPCRWFHE. . EEHMFRE
ol

W F2H OB R AT 10 A% 6 B2 A Rl HC ke i
KUK 1 x 10° ~ 1 x 10" 4>/ L Ay b iffe i AL
M, LLK 9 ddH, O A AR AR S B A 0 B,
DAL I B AA 7 R 2% 1 3 47 98 0 % i PCR I
L, AR R P DB C B 2 TA) A 261 O & A
LEIESOE N O I > N 1= S i S R T 7
HSHRV-2F HSHRV-2R #1738 PCR % )i/ , it
S 2 b5 v BT RE A D Y A SR AR A R B LA
2 Oy i ) U A

XJ[A] — AR e S5 rp 84 38 Wik
I 't € 5 PCR A, il i 4L N9 C, 72
BRI AR IZ T I R A

% F Trizol Reagent 43 i 42 Bt GCRV,
LMBV KHV MSGIV . IHNV HSHRV fj i RNA,
4331 PrimeScript™ RT reagent Kit( TaKaRa) izt

(e
7 R

IR & AT PRG3R AT cDNA . LLARAT ) cDNA
M, I 52 1) HSHRYV 52 %¢ 't %€ & PCR J7 3%
PEAT R PR TR B B K R ddH, O Oy BA 1
X o
1.8 K EE PCR &N ER R A
A 57 19 HSHRV SC I 9206 % & PCR J7
TEX ALY 3 R FE I IRAT 19 21 3 2% 52 593 75
SEIRE A R AT A . [) B A% 8 19 PCR A I 5
WA 6F B, DL A i R A A B UL 46 2t AT
Kk

2 iR 55Hr

2.1 HSHRV G EB%&BEEHK PCR ¥ 0
R g

TR IR K ok 5 R TR ¥ PLLP2 AT
PCR #"3%, 3545 1 500 bp Zi 45 i 7 B, i% v Beve
W 3] 48 & pMDI8-T J&5 , 2 I J7 UE 55 5 TUW i A fr
B TR o 2 OB U 2823 0606 B2 11 i e B2
A 185 wg/mL,A260/A280 {4 1.91,
2.2 EIMENAEE PCRBEILMEZMHMUL

40 5Ok R 2¢Ot € it PCR 5| 4 HSHRV-
2F .HSHRV-2R j47¥i# PCR § 34 )5 , 7 ¥ 2 3l
R I FL Kk o3 BT, 7 150 bp e A — AR BRSO
i, S A B (143 bp) SR — 2, R W% 5]
Yy 1T 96 E it PCR [N, 2243 926 5E it PCR
TR A6 A A L 35 2 50 52 1 4 3%« Premix Ex
Tag™ 10 pL,ROX Reference Dye [[(50 x )0.4 uL,
PCR Forward Primer fI PCR Reverse Primer 4%
0.4 WL(AEH 0.3 umol/L) , 5%+ HSHRV-2
probe 0.8 wL (¥ E # 0.24 pmol/L) ,DNA &
M1 wL,ddH,0 7 uL, BiKZ& N 20 uL, =8
PCR IR 55— 4,94 C 2 min; 5 — 20 5 4
& ,94 C 15 5,55 T 155,72 T 20 s; %5 =4,
40 MG ,94 C 55,55 C 35 s(Y4E FAM %85
W)
2.3 HREHMZERNET

LA 10 %5 6 B i 8 5 401 IR J5 5 L 10° ~ 10°
A H R HE AT PO € i PCR 73 4R 457 1 il
2, LAE A BORLYE DLECH X Bl CO B Y Rl AE
P A3 — bR E T 42 (Y = 3. 290x +38.292) ,
HARKRHECN 0.999, § 143Ny 98.578% , B W]
S 5% % 5 i PCRFE 10° ~ 10”5 [ P 45 45 4 1
LMERFR(E L)
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1 4] XA A A (RS @ x B0 6 ) LR RE TaqMan 52 22165 fk PCR G I J5 i 1) 2 57 K2 i 147

10

102 10° 10 10°  10° 107 108 10°
SRR BE / (/MuL)

concentration

B 1 HSHRV ZE3EEESE PCR &R A #H 2
Fig.1 Standard plot for quantification of
HSHRY in real-time PCR assay

2.4 HRXEEBPCRUYRFE.ESHMESE

3 3 T L JFORY B v 10 1% B0 A R S L 15
FUHBEARUCN 1 x10° ~ 1 x 10° A~/ uL bRl i B il
XA i 43 51 iE 47 4% 48 PCR fil TaqMan %% )% & &
PCR "1, 25 % 75, 448 PCR J5 ik i iR 1€ 1 x
10° 4 BRI 2 4547 (18] 2) 5 9¢ 642 f PCR X d 41
BORLEATH 48, B A% AT I 10 /96 75 1 1R 4 T 45
DURCCIE 3) o 2 Fhoy s B BR S AG IR 3]

X ] — B P A s A T — YK SE 6 W 3K 5 i C
HEAT S A, a5 SR R, A — R SE 5 N 1Yy 38
AEATRE B9 5 54 il 28 78 B (LR M A A
(K 4),C HiERTERE R 15.04 ~ 15,58, 45 i1
ZH0.13, % RE N 0.84%

bp M 1 2 3 4 5 6

2000
750

250
100

B2 RAEEEHFMESY HSHRV-2F,
HSHRV-2R PCR ¥ &4 R
M. b5 DNA DL2000; 1 ~5. Fokiv B 43 5 1 x 10° ~ 1 x
10* A~/ pL; 6. %5 [ % B
Fig.2 Amplification result of real-time PCR essay for
the specificity of primers HSHRV-2F and HSHRV-2R
M. DNA 2 000 bp marker; Lanes 1 -5 :concentration of plasmid

1 x10° ~1 x 10% copes/pL; Lane 6:negative control

3.00
2.50
2.00 F

<1507
1.00

0.50 r

0_
0 4 8 12 16 20 24 28 32 36 40
PCRIEHEL cycle

B3 ZZEEKRFS CI20T KLHEE
PCR R &) B & 45 R #9318 i 2
1 ~7. BORLHEJE 43 38 1 x10° ~ 1 x10° 4~/pL; 8. 25 [ 4 B]
Fig.3 Sensitive plot of real-time PCR essay for
the detection of HSHRV-C1207
Plot 1 to 7 represent recombinant plasmid ranging from 1 x 10°® to

1 x 10° copies/ L, respectively; 8. negative control

2501
2.00

1.50

AR,

1.00

0.50

0

0 4 8 12 16 20 24 28 32 36 40
PCREHHL cycle

B4 Zima@EmikiEs C1207 hIHES

PCR3IS RESSXWHERMY EHEE

Fig.4 Thirty-eight repetitions of real-time PCR essay for

the detection of HSHRV-C1207

P 5 21 Jii ki . SCRV ,SVCV (HSHRV-C1207 |
GCRV ,LMBV (KHV MSGIV [ IHNV £ RNA %
$:3 cDNA Jy LA, 47 S50 JEHE ik PCR 5.5
PR, 45 5 %, 4L UKL HSHRV-C1207 B f
1 SCRY A7 4B 2%, 920 15 (87 , 600 26
S50 B, T3 A0 2 0 X8 08 6 97 3 ol 28
CRIES e
2.5 TR PCR WM ik KL

2012 4 7 F1—2013 4F 6 SIS A £ 4
SRAH 21 A5 R i, ISR AT S 695 3 5 it
PCR {4 45 POR Jy ik A7 Ka I . %5
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148 Ko

¥ 38 %

B8 A58 PCR Iy ikl 3] 13 4y BHPERE &, BH
Kt R 61. 9% 5 22 %E & PCR J5 ik Kl 51 18
{5 FHAEARE iy, BHAE RS 2y 85.7% (3 1) o Xt B
AR EAT T A0 M R A R UL, B A Y B
FEdh 5 2¢O 2 i PCR Jy 3k A I 21 i1 B 4 B g
M .

2501

2.00 r

1.50 r

AR,

1.00

0.50 [

0_
0 4 8 12 16 20 24 28 32 36 40
PCRIEIEL cycle

5 ZZEBRHES CI207 HhIHES
PCR #5552 1446 1 45 SR 00 37 18 il £k [
1. ¥ 4 ji ki; 2. SCRV; 3. HSHRV-C1207 #k; 4. GCRV
SVCV .LMBV KHV MSGIV IHNV F1%5 [ %} 8
Fig.5 Specificity plot of real-time PCR essay for

the detection of HSHRV-C1207
1. recombinant plasmid; 2. SCRV; 3. HSHRV-C1207 strain; 4.
strains with no positive signal including GCRV,SVCV,LMBV,
KHV ,MSGIV ,IHNV and negative control

#1 HRAWHEE PCR {4 PCR
Wl RECRESER
Tab.1 Results of detection by TagMan real-time
fluorescence quantitative PCR method and conventional

PCR for suspected hybrid snakehead rhabdovirus

FHPEAE i Bkt

A il e TR _ amount of positive sample
sample afjm 45 PCR TagMan
source conventional % ;5 & PCR

PCR FQ PCR
B il Shunde 7 4 7
111 pg ¥ Nanhai 5 3 5
11} Zhongshan 4 3 3
J7 N Guangzhou 5 3 3

3 i

Jie A 8 R 5 TG A 3 A B & IR T M
TR R RV B TS B A R 2 3 L v
TEKMGFHIR , H HTE A 0 10 00 LI

TATIR A IS A0 A 8 . R T 08 0 300 £ A i
A A P LA R, DR A 3t 12 T LA % 75 9 S
PR A X 2 1) T 5 B A R B 5 43
L, HAT, LG 8 2 W T #E o, A
JL A% e L R DA K5 PCR R 45 07 75 L ik =
A BE A TR B L A 0 AT I A DN T
o 96 i PCR 7k AT HRAE ] 2 Ll , N 5
R BB B B S T 47 18 77 A TR 1 2 £ 0 BT 5
20 TR I FH T i A A 0 1 A 5 F
W, ARBFFEEEST ) HSHRV 2856 i PCR 7k, i
AT R 2] 10 4~45 D1, He %3 PCR J7 i R 4§ 100
5, 5 TAEBIR K A 0 e 100 % 3003 7 R e, B i i
EE SR RO , Ay 2 1Y) 4 i SR (]

WEE R I, A [ SR 55 G AR ] Y ] U5
MIZEE R AR G 8 (3 H 5 75 10 K
W51 BA — 2 W% A5G HSHRY [
G HE A HE B 519 ) TagMan #41,
N7 9 5 PCR A J7 i, ¥ HSHRV 1 SCRV
A BRI R i 2k 5 5 A R K M 3R 1 SVCV |
SUIR B BHA RS 22 8 1Y THNV 0 fig 9105 35 R 1)
GCRV ML EFHY LMBV F1 MSGIV 5 % 8
Bt KHV T3 R, 5 B B 25 S — 8, 9
P S 7 s LA e S . R A AR B R B
HSHRV 5 SCRV 43¢ K fil G # (1 4% 1 B2 /v 51 [
Tt =38 95% F1 94% AH 35 i B ¢ M 7 1HI AT
7E 255 ,HSHRV 275 SCRV 178 Fbk , if & —#k
B OSBRI T IR A R — B IR IE . BT DAA 52
B B ST B9 5 st nl LA F SCRV ARG, LA
T3 1% ) s ) 5 ) 2% 5 608 955 7555 11 A AR il 174 G 1 45
et B, 98O0k E & PCR Jy ik PFHME AL R
85.7% , bt 3-38 PCR il 771 5 23. 8% , H 2 e
it PCR AN J5 325 5 240 i 43 B9 F Pl S 88 15 6 23y
100% , UF 5 £ 57 1 9% 6 7E B PCR Jy 2 76 i PR AG I
o7 FH H AT S A AR R

AHF ST N1 TaqMan 256 & & PCR A il
Tk, B RBUE & EE MR RS R A
B 6% DR 5 X I i, 6T T 4 B B 05 T 0
14 5 12 W7 R G IR T 2 BIE 9 DA B 7 4 R F
FRERFRERER N,

5% Uk -
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Establishment and application of TagMan real-time fluorescence
quantitative PCR for detecting the hybrid snakehead rhabdovirus

LIU Chun, ZENG Weiwei, WANG Qing, LI Kaibin, WANG Fang,
CHANG Ougin, LIANG Huili, WU Shugqin”
(Key Laboratory of Fishery Drug Development of Ministry of Agriculture ,Key Laboratory of Aquatic Animal Immune Technology of
Guangdong Province , Pearl River Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Guangzhou 510380, China)

Abstract; The purpose of this study is to establish a TagMan real-time fluorescence quantitative PCR
method which can be used to detect hybrid snakehead rhabdovirus( HSHRV). A coding region of HSHRV-
C1207 strain G protein was amplified by PCR and cloned into pMDI18-T vector for the construction of
recombinant plasmid. After being identified and confirmed by sequencing, the recombinant plasmids were
extracted and 10-fold serial dilutions of recombinant plasmid were used as standard plasmid. A pair of
specific primers and TagMan probes were designed targeting the C1207 strain G gene. The standard plasmid
was used as a quantitative template to establish the TagMan real-time fluorescence quantitative PCR method
for HSHRV detection and the sensitivity, repeatability and specificity of the method were evaluated. The
results showed that the TagMan real-time fluorescence quantitative PCR method was established and the
correlation coefficient( R*) and the slope of the standard curve were 0.999 and - 3.290 respectively, which
showed a good linear relationship. Sensitivity tests showed that the detection limit was 10 copies, which
indicated that the sensitivity of the real time PCR is about 100 times higher than that of the conventional PCR
assay. Results of repeatability tests showed that the coefficient of variation was 0. 84% , indicating that this
method had high repeatability. Furthermore, the method had high specificity for HSHRV without cross
reactions with templates from other aquatic viruses. In clinical samples tests, detection rate of established
fluorescence PCR was higher than that of conventional PCR. The TagMan real-time fluorescence quantitative
PCR established in this study has high sensitivity, repeatability and specificity for the rapid detection and
quantification of HSHRYV in fish.
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