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Development and application of a real-time PCR assay for
the detection of red-sea bream iridovirus

ZHAO Yu-ran' TAN Le-yi' LIU Hong? ZHAO Wei' LIANG Cheng-zhu'
SHI Xiu-jie* XU Biao' ZHU Lai-hua' HE Jun-qiang® YUE Zhi-qin!*
(' Shandong Technical Center of Inspection and Quarantine Bureau, Qingdao 266002)

(*Key Laboratory of Aquatic Animal Discases,Shenzhen Entry-Exit Inspection and Quarantine Bureau,518010)

ABSTRACT A sensitive and specific SYBR Green | real-time PCR assay for the detection of
red-sea bream iridovirus (RSIV) was established. The real-time PCR primers were designed ac-
cording to the conserved region of major capsid protein (MCP) gene by using Primer Express
3. 0 software. The RSIV MCP gene was inserted into pMD18-T vector to construct the recombi-
nant plasmid. The resulted plasmid was serially diluted and used as the standards. The relation-

ship between plasmid copy number(X)and Ct value was described as a standard curve: Ct=
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—3.184 1gX+40. 270(with an R* value of 0. 996 9). The detection limit of the assay was 2. 20X
10? virus copies per reaction. The assay showed specificity and could not be amplified with RSIV
and epizootic haematopoietic necrosis virus (EHNV),lymphocystis disease virus (LCDV), frog
virus 3 (FV 3),o0r soft-shelled turtle iridovirus (STIV). The T'm of the specific product was ob-
tained as 82.5 °C through the melting curve analysis. This assay was applied in detecting wheth-
er the sea fish samples (stone flounder, turbot, and weever) of 84 batches were infected by
RSIV. It was found that the samples of 5 batches presented positive signals,and the virus was
quantified by using the obtained standard curve. The results indicate that the real-time PCR as-
say is specific, sensitive, fast,and accurate and it has great potential in detecting RSIV and stud-

ying the pathogenic mechanism of RSIV,
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HIIT BRI R TIT &R Iridoviridae, 40 B i K55 5 J& Megalocytivirus(Hossain et al,  2003), %
BURPEH B8 AASE KA, BRAR T ERI N RE. S EA M AR E IR A KSR R, %R
ERRFRRENKREBIRBI LGS . B S, EHMSEEBKFEHEERIBENERZ —(REKRKE
% 1996; Office International Des Epizooties 2009), BB ™ EEZIMAFARWHAEH RS . EF RSIVEH
18 B 2 A B B B R (COTED 3 A bS5 42 53, M AR B AE BT A — =Rk & %
(A N RIEFE R TR 8 55 1125 ) ol 050 2 2080 55, o 1 SC A B “ /K A& s B iR B BBk " P SR
AW ES P8 KA B8 AR89 35 MR rp 4T RSIV R B .

TKAE Bl W95 T B AR I T vk 2 B A AU AR T L B R R R L A R R A A A R I B R G
W& 2004; HEUAREF  2003;3% B4 20005 EJTE 2004;5KEHM 2010;Li 20100, {HfF RSIV &4
EENHMIESER . RIEFEITE E A BFEERSX MNP IS (Office International Des Epizooties 2009, &
I, B E RSIV B9 A SR W 7 i — ERKE T 5 M PCR P 3%, P X85 DNA RABENAFE. B8
PCR BRI E BN RFEN T HIE, K, AW ERERNEANE. . LSFBERNWER, REUER
FR %o 998 3 SR e ) 39 B9 K A B W 9 B e ) 8 A #E — € R B (Caipang et al.  2003),

ShfE s PCR 7k, BA R R ER o RUE B0 FIH SR pHEA B & B XUEE DNA ]
AR E S MR, TS HAGNE S 334 Kk PCR ¥ B KR, Bl 45 R RSBk, 8 Z M A
FEFKES R EREI W, XTI AR ES ML (WSSV) (BEIESREE 2009) . 3k B 2 1 8 (LCDV) (Fh
NG 2009) CKEESFLLARATHIR T (TRBIV) CRIRASE  2008) %, K [H3E WA RSIV 5U6f F & PCR Kl J
ERIRGE . ALE L RSIV MCP RGBS, iR 5519 . 857 7 RSIV # SYBR Green 1 &Y
Seit g PCR R il 7 i, AN RSIV 2t — Mg e @ B ik H M A r s R T W R Bk FF 5
X4 RSIV (42 5 P 2%

1 ##

1.1 LIeHE&S

R Yy RSIV Bk (85 ) | BT 85 2 4047 5 4T PR 35 11 28 B BR 58 %% 2 (Epizootic haematopoietic necro-
sis virus, EHNV) F1i#k & %2 i 5§ F: (Lymphocystis disease virus, LCDV) 8 8 i 4 52 B {5 7£ ; RSIV MCP # H
AL E M E 5555 3(Frog virus 3,FV3) | H # 4 % 5 # (Soft-shelled turtle iridovirus, STIV) B 4% B8 B
WY AR R IR 5 R 4R 43 s SRR S T 2008 48 11 H ~20094E 12 H R A IR B M FEM . H . 8% 5.
HE G 7 AU X K IR K 3 K SE BT B 53k 84 ik, S 30 B4R H 500 g £ .
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1.2 s

1.2.1 &A

Fast start Universal SYBR Green Master(ROX) (ROCHE) ,DNA $# KR #) & (TaKaRa universal genom-
ic DNA extraction kit),
1.2.2 B

o) E B PCR AL (ABI 7900HT) , %% B2 43 ¥7{X (Eppendorf AG22331 Hamburg).

2 JiE

2.1 35|¥pi&it

F)H DNA STAR %/, ¥ A Sz 56 58 47 85 9 RSIV MCP 3 5 RSIV Ehime-1(Genbank No. BD143114)
MCP £ H #E47 X, Yo BUR ST X I8, A Primer Express 3. 0 3 {F& 1T E & PCR3IY. 5IWHAKEEE
VAR ER. S\WFHN.

605 RSIV-F.5- GGGCGGCGGAACCA-3';

605 RSIV-R:5-TGCAATAACGACCAGTTCAAACTT-3',

B 94> I R MCP 2K 1 242~1 255bp.1 282~1 305bp 4t .

2.2 f53 DNA [EI

3 | BB g £ A O I L R L VRS (R IR PR A B JS B 200 mg, SR A DNA 32 EU 7 & (TaKaRa total ge-
nomics extract kit) 2B DNA, 3 5 4% B2 43 W7 AU RS M FE & DNA ¥R, A E 100 ng/pl,
2.3 ZHEEPCREMN

4 PCR W TE ABI 7900HT £ & PCR {{ih 347, [ MK Z AL FE . 00 DNA # 5% 1 pl, Fast start Uni-
versal SYBR Green Master(ROX)12.5 ul,605 RSIV-F/R 4% 0. 2 pmol/L, %N FE/K FE 25 pl, RN :95 C
10 min; ZJ5 95 °C 15 5,60 °C 1 min 3347 40 MEH . BEEHTBMEHL S, B F R 95 C 15 5,60 C 15 5,95
C 15 s, HBRBEERBE 25 sIREDTIL 1 °C, FFH SDS(Sequence Detection System) 2. 1 #4447 &5 S 548 4
W oBEEERY WML .CoH B Tm (6. Ct{H(Threshold cycle) B # & PCR ¥ it # o, 5 645
5 IF U b A JIC HE AR 085 K B B 3 05 BT X N P AE IR TR B

2.4 PHESRRERNBS &

8 3K A S 86 A ) RSIV MCP 2 [ % 4 pMDI18-T #8044 , #9822 5 40 i B2 pMD18-RSIV MCP, &E4 i
B R AL K I FT B DH5 e, 07 35 BH A T2 B, 3R BUBDR. DN A, 38 33 4% B2 43§74 00 8 JFBL 119 ODys0 o AR 4 BT 4R £ 78 57
HHERE N ol BB A DL, 2. 20 X107 I/ B

2.5 RPELBRIFEHZHLH

H I 0 K s JFORL pMD18-RSIV MCP 47 10 %5 22 506 R, B BRI S 45 10 2. 20X107 .2, 20 X 10°,2. 20
X10°.2. 20X 10" 2. 20 X 10* . 2. 20 X 10 ,2. 20 X 10" #& D1 / ul, 454N #5 B BE AP0 4T, $E4T 2 B PCR B,
SE KT ORI R AR R . ARYE BORLEE DL Cr (A AH G, i SDS 2. 1 8415 B AR Al 2% .

2.6 HRMESE

AR @RS 4 DNA f1 EHNV . LCDV.FV3 K& STIV B /E B, 17 L it 8 8 PCR ¥ 3%, 4 #fi%
TIER R,
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2.7 SRR

2008 4F 11 H~20094F 12 A, ZEIL R 7 ML KK FE X IR A A8 o6 pia SR it 84 3k
W, & 30 B, #47 RSIV gLt @& PCRIGIM , BMAENSER 3 M PO, UERIEZREZR . EREAZ
B8 K 23 BUAVE N BHPE X BB | B Mot FRFD 25 g Xt R

3 &R
#1 RSIVENENMENE Ct A
Table 1 The Ct value with different number of RSIV plasmid copies
i E> n
ﬁ@@%?ﬁ% FRORL¥E DL % Ct A1 ?”iﬁ'lﬂ?l%éﬁ% JERLEE T8 Ct FHE
Amplification Copy number of . Amplification Copy number of
. . Average of Ct . , Average of Ct
curve No. recombinant plasmid curve No. recombinant plasmid
1 2.20X107 16.00%0. 01 4 2.20X10* 26,0110, 02
2 2.20X10°8 19, 75%0. 25 5 2.20X10° 29.0240. 02
3 2.20X10° 23.01+0.01 6 2.20X 102 32.01%0. 20

3.1 EBPCREMN®ENM RSIV R ELE

BEAEEYHMEE D, ATLIAE S RY ML RS A, R R # B R R Y 3T,
TR Y AR BRI @l EESRMAWRES CoEMNMXRGE D, IR, R EE 2. 20
X107 ~2. 20X 10* ¥ 0 /[, 3L 6 MR BERWMER N . CtESHRERABERMNXR, ARHEBREZRAN
Ct WS, MAEEERE PCRM Cr HSRIGHE NEZEHHEEXR ., MERRN 2. 20 X 10" # DL a), &%
WK EZERAT UGS R 8 BRI 2. 20X 10° B ZOB1E 5 TRy Ce fE% 33, B th#i €
ZH BRI ME % 2. 20 X 10282,

RYE BB NS Cr A R GIAR 4R, WA 2. BEABARAC KR R B (X) , R A5 A Ce {H,
N5 Cr EWELEY.Ct=—3.184 1gX+40. 270, X Z ¥ R2=0. 996 9,

1.000E+1
34 |
1.000 3L
30 \,\
1.000E-1 28 I
= 26 | AN
< ' Sl \
1.600E-2 r
: 22 .
20 F \l\
1.000E-3 18t .
16 + \\
100084 : T o s A = 11?»3 ) 101‘ls 31 0;5+4 1 01'5+5 1 0].5+61 o;;+7 101.5+8
. -+ . + . . . . .
0 3 10 15@5 mlgyclgs 303540 # T ¥ Quantity
1~6: Bk T 4N 5% 2. 20X 107 .2, 20X 108 ,2. 20X 105, B 2 Y E & PCR &M RSIV
2.20X 10,2, 20X 10% ,2. 20X 102 ; B, 25 (3 % B T R AR A 2R
1~6. Number of plasmid copies; 2. 20X107,2. 20X 10°,2. 20X 10°, Fig. 2 Standard curve of real-time PCR
2.20X10%,2, 20X 10°,2. 20 X 10 respectively; B. Blank control assay for RSIV with different copy
1 BERBEW RSIV &4AFER N ER PCR AT 12k numbers of recombinant plasmid

Fig.1 Amplification plot of real-time PCR with

serially diluted RSIV recombinant plasmid concentration
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3.2 LM HAEE PCR FZEH RSIV B4R 1L

septE B PCR &M RSIV (4 R Al R 45 R WA 3. ol LIE 1, B850 %0 22 00 45 it 4R 0%
SefE B {EE, MR Tm {E% 82.5 °C, T EHNV.LCDV.FV3.STIV 4 #5565 27 6 & S5, B
Tm ¥KF 85 C,EWFiEHH RSIV HEE PCRIWHERERT, SHMRKRERERXR LN,

3.3 BAHERMNER

WRIEE 1. & 3 SR, B T 08 2 & PCR AT AF & 2 75 B G 1 60 0T R o 35 1O 40 8 i O - 76 PR XY
BB MRS B 2 0 BRI SL RRT3R R AR S A ST B B 28 . Cr <33 B Tm fHAr T 82.5£0.5C
2 0a), 30 R Sk PH A, TSR E S B PR . A SR & PCR 7 Bk Rl 84 b fu 26 kE 5, o 5 Hit 8 #E7F RSIV
Ko, A BT 2. HARM 79 SLIeRre & A SRy il 4, B3%OuE SEME. HERNAE RSIV,

F 2 £ RSIV L EE PCR 7% HA A4S
Table 2 The positive samples detected by the real-time PCR for RSIV

N . #
BORE I ] (4 ) . . Ct EH FHRZRAER/FED
. . & Site Fh2& Species Average volume of virus
Sampling time Average of Ct . .
(copies per reaction)
B %
2008-11 IR MY (Kareius bicoloratus L. ) 30.21 1 445
a4
8-11 27. 7
200 L (Kareius bicoloratus 1..) o8 244
) K35 67
2008-11 B (Scophthalmus maximus) 28.30 > 754
k]
008-12 i w . 7 087
2 R (Lateolabrax japonicus) 28.01
2009-05 B ¥ ti 6k 32.00 398

(Kareius bicoloratus 1..)

4 g 2.600E-1
o 2.100E-1
Fh T L6 9T 3 7 S 5 7 g
B, B R EE MG O 23 g 1.000E-1
N a
R, —HZH R, RE # 1.100E-1
A58 A 3 RE AT Ml A M HOBLE B9 RSTV ?@
s Iz 5. -
oW Iy ok — 1R A LA DNA 54 W5 2 8 A g M00E2
B %% 31 9 % $ PCR J7 3%, 2008 4¢ 11 ® 10002
H’\’ZOOQEF‘ 12 H?Zgigﬁgkﬁ%%ﬁ -4.000E-2
e BN LLRJB 310 6 8 5 VR STV, O i
Xty A B E AT T %, B B T Genbank 60.1 65.0 70.0 75.0 80.0 85.0 90.0 95.0
rh e [ R 2 bk DNA B & g 35 18 19 5 1R ¥ Temperature (°C)
N = Oy
FURME, B A MRSk R HTIER P ORAT R R TR R 5 1 AT e i i SR B AR AR B 2 W L R B
5 3R 3.4 HAUTERHE; B X | C. 2 X
E‘J%?)’ﬁi?@i " P. RSIV plasmid; 1; EHNV; 2, LCDV; 3; FV 3;
&I%fﬁﬂ: 1 MCP %[ﬁﬁ‘ﬁ*ﬂ‘ﬁ\ 'f% 4. STIV; B: Negative control; C: Blank control
TFHRFEE RN ERERE XN TE B3 SchfE R PCR K RSIV A HE 5 MR 56 0 48 e il 28
. A Fig. 3 Dissociation curve of specificity test of real-time PCR assay for RSIV
H 48 (Tidona et al.  1998; 7k #F I 45

2001;He et al. 2001), H®j,NCBI # ,
BRI R SRR SN TRFI L0 MCP #EH, ALIES T L RSIV MCP A K 4 B il (4



116 oW B % #H B 32

WH B, R LR ERIMFE SRR BSOS THEM, BT, REC L8 T U MCP 2H i R AT
51| B 42 R T T 0 FE B0 SE R 2 B PCR J7 vk, bk B 38 i 55 3 (LCDV) (IMVEIZRSE 2009) KBS KIT B IR T
(TRBIV) (RALES  2008) ,fHFKA RSIV MM I 5 B S,

RSIV #4525 PCR # il 75 55 2E MR Mk BE Ry 2. 20 X 107 ~2. 20 X 107 JE 1 /[ i , 3% 6 A BB L B & A
P EHZERNFEEARSMREE. BT EE PCR W& RHUE, Caipang F (200) N ZFEERT
TR R R o T RS AE AR SR AR . X T AR R Y KR EARERTR B S ERER
B H AR AR5 EHNV . LCDV . FV3.STIV %A 3R XM, RGN T AN FEST. AT ER PCRY
YR GC S8 . KEMFHNEHRZRE TIHMIRKN Tn E. 4550 EE PCREYEFEEN Tm EH,H
ARG SWMMER Tm BRI KB RIEE RATHEFEHE AR T H FTESERET MR
51 RIBE A TOUE ST R BN R E”

SYBR Green | 5} & PCR & RSIV {7, AR ERITE B R R BE, X FREL FBFIEGEH &
Hi. MAh, 2 PCR B E A YUk & 0% 00 5 BB 5§ kbl A XUEE DNA J5 BRI = A 30 e e, LB T
DNA PCR " #7=4) 595615 5 KR 2 , WA A S 7 45 51 7T 3 2 9015 5 B HE s B, O R B gkl , 18 46 7 4 )
AT AZARIM T 2h NS, B 2T — MR 06 ANBES , K K485 T R 5 A6 T A B 1) 38 A KB RE & O AR EE
B, 2 0 FER PCRAEB A RS ER, AMMESH MHJA % 2007; EHEMWF 2004,

FIRZ T EE X I 2R 7 AUVl X A Mg K 32 58 X I 0 0 40 0 B RGR 6T E 84 it AR fT F AR A I , R IR 7E
I B R R B B R LS #h A RSIV K6l . RSIV fE & PCR A& 7 ¥ki& Al F RSIV &g 85wl , 7 A
%f RSIV #47 F 518 W7, LAE B 41 B AL 18 8 2 R POk PR B RO R R . i R AT F o5 A B8R
KEMLEARANHABEIER RS, FERESIYWRA G FEABEKNHAME. A5 X IEERREEEE
RHEERSERBRNER RSIV BURHLHESHISH T EA) Z A HZ .,
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