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ELISA PCR

(=131 g1V ELISA
(DAS-ELISA)!M; [13]

PCR : STIV  TFV

b

, 5~6 h
PCR

5 PCR

11
TFV
EHNV  STIV
EHNV EPC 2T
STIV  CO 25°C STIV
EHNV (CPE) ,

TIANamp Genomic DNA Kit (TTANGEN, China)
(Infectious
Haematopoietic Necrosis Virus, IHNV)
(Spring Viraemia of Carp Virus, SVCV)
(Viral Haemor-
rhagic Septicaemia Virus, VHSV)
(Channel Catfish Virus, CCV)
(Infectious Pancreatic Necrosis
Virus, IPNV) (Red Sea
Bream Iridovirus, RSIV)
(HirameRhabdovirus, HRV)

(Koi Herpesvirus, KHV)

(Infectious Spleen and Kidney Necrosis
Virus, ISKNV)
1.2

DNAStar Primer

primer5, (STIV)
(MCP)
P1: 5-CGCATGTCTTCTGTAACTGG-3’ P2 :

5'-CGTTACAAGATTGGGAATCC-3’,

1392 bp; P3: 5'-CGCGATAGGCTA
CTATAACATGG-3' P4 : 5-AGATGTGTGACG
TTCTGCACC-3', 500 bp

OIE 7
EHNV PCR F: 5'- AAAGACCCG
TTTTGCAGCAAAC-3'" R: 5-CGCAGTCAAGG
CCTT GATGT-3/, 580 bp
13 PCR
PCR 20 uL: DNA 0.5 uL, Buffer
( I5nmol/L Mg2+) 2uL, 2.5 nmol/L ANTP 0.5
uL (50 pmol/uL) 0.3 uL, 5U/puL Taq
DNA 0.5 uL 1 94°C 3
min, 30 , 94°C
30, 50C 30s, 72°C 1 min, , 12°C
10 min P1/P2 ,
, P3/P4
PCR 5uL 0.8%
14 PCR
PCR , TIANgel Midi
Purification Kit(TTANGEN, China) ,
pGem-T-Esay (Novigen),
DH5a
, PCR
15 PCR
10 10°
10' 10> 10° 10* 10° 10 :
PCR ( 1.3)
PCR ( [7] EHNV PCR
, F R)

5uL 0.8%
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1.6 PCR , PCR 3 ,
STIV EHNV TFV VHSV SVCV IPNV [7] EHNV PCR , 580
HRV THNV CCV KHV RSIV ISKNV bp 10*
s P1/P2, P3/P4 PCR , 2 ,
. 5uL 0.8% , PCR
PCR 100
2 bp M N-CON 6 5 4 3 2 1 0
2.1 PCR
2000
STIV , P1/P2 1000
, , P3/P4 750
500
PCR , 250
1400bp , 500 bp , 100
( 1A 1B)
2.2 PCR 5 PCR
M: marker DL2000; N-CON: ;0-6:10° 10" 107
PCR ’ ’ 2 10° 10° 10° 10°
Fig. 2 Detection limit of nested PCR
,» PCR > M: marker DL2000; N-CON: negative control; 0—6: 10°, 10",
102 , PCR , 102, 103, 104, 105,106 copies of standard recombinant plasmids.
10* ,PCR bp M CON 5 4 3 2
1000
bp bp M 3 4 750
500
2000 2000
1000 250
500 300
250 250
> 100
100
3 PCR
M: marder DL2000; 2-5: 10> 10° 10* 10
1 PCR Fig. 3 Detection limit of conventional PCR
M: marker DL2000; CON: Negative control; 2—5: 10%,10%, 104, 10°
A P1/P2 - M: Marker DL2000; 1: ; copies of standard recombinant plasmids.
2: STIV .
B: P3/P4 . M: Marker DL2000; 3: 1 2.3 PCR

1 4:2

Fig. 1 Products of nested PCR
A: products of first PCR used primers of P1/P2. M: marker
DL2000; 1: negative control; 2: products.
B: products of nested PCR used primers of P3/P4. M: marker
DL2000; 3: products of nested PCR with 1 as template; 4: pro-
ducts of nested PCR with 2 as template.

STIV EHNV TFV VHSV SVCV

IPNV HRV IHNV CCV KHV RSIV  ISKNV
, P1/P2, P3/P4
PCR ,STIV. EHNV  TFV 3
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bp M 1 STIV VHSV SVCV IPNV HRV [HNV CCV KHV EHNV TFV RSIV ISKNV
A 2000

1000
750

500
250
100

bp M 2 STIV VHSV SVCV IPNV HRV IHNV CCV KHV RSIVISKNV EHNV TFV

B 2000

1000
750
500
250
100
4 PCR
A: . M: marker DL2000; 1: . B: . M: marker DL2000; 2: 1
STIV: ; VHSV: ; SVCV: ; IPNV: ; HRV:
; IHNV: ; CCV: 1] ; KHV: ; EHNV: ; TFV:
; RSIV: ; ISKNV:

Fig.4 Cross reaction of nested PCR
A: results of first PCR. M: Marker DL2000; 1: negative control.B: results of nested PCR. M: Marker DL2000; 2: products of nested
PCR with 1 as template. STIV: soft-shelled turtle Iridovirus; VHSV: viral haemorrhagic septicaemia virus; SVCV: spring viraemia of
carp virus; IPNV: infectious pancreatic necrosis; HRV: hirame rhabdovirus; IHNV: infectious haematopoietic necrosis; CCV: channel
catfish virus; KHV: koi herpesvirus; EHNV: epizootic haematopoietic necrosis virus; TFV: tiger frog virus; RSIV: red sea bream
iridovirus; ISKNV: infectious spleen and kidney necrosis virus.
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TFV
PCR
EHNV
STIV EHNV TFV 3
EHNV
3
[16]
> ELISA PCR
EHNV OIE ; 04 palister 1'% EHNV
TFV RT-PCR ,  EHNV MCP
; 250
MCP g DNA,
BIGTSTIV 1998 : (131 GenBank EHNV
,Chen P! STIV ,
, Zhao ['¥ (PCR) ,

MCP , STIV ,Huang  (MCP)410bp DNA
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(13] GenBank

MCP ,
Tagman ,
PCR STIV ~ TFV
, DNA 4.5x107°
pg/uL, EHNV Zhang (4]
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10° PFU/mL, PCR
98.4%
, PCR ,
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10 ,
PCR 100
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PCR ,
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Development of a nested PCR detection method for Ranavirus

ZHANG Min, LIN Xiangmei, JIANG Yuin

The Institute of Animal and Plant Quarantine, Chinese Academy of Inspection and Quarantine, Beijing 100029

Abstract: In this study, a nested PCR for detecting soft-shelled turtle iridovirus (STIV), Epizootic haematopoietic
necrosis virus (EHNV) and Tiger frog virus (TFV) was developed. Two pairs of primers were designed based on
the sequence of major capsid proteins (MCP) gene of STIV by bioinformatics software DNAStar and primer
primer 5. The outer primers were Pl (5'-CGCATGTCTTCTGTAAC TGG-3) and P2 (5-CGTTACAAG
ATTGGGAATCC-3"). The inner primers were P3 (5'-CGCGATAGGCTACTAT AACATGG -3') and P4 (5'- AGA
TGTGTGACGTTCTGCACC -3"). The first round PCR was carried out using PCR Supermix with 40 ng template
DNA, 0.6 pL primers (P1/P2, 50 pmol/uL), 2 uL PCR buffer with MgCl,, 0.5 pL Tag, and dH,O was added to
reach total volum of 20 pL. The conditions of PCR were: 94°C for 3 min, then 94°C for 30 s, 50°C for 30 s, 72°C
for 1 min, 30 cycles, followed by an extension reaction at 72°C for 10 min. The nested PCR was carried out by
using the same supermix except 0.5 pL template DNA, the product of first round PCR, 0.6 uL primers (P3/P4, 50
pmol/pL). The conditions were the same with the first round PCR. In this study, a standard recombinant plasmid
was produced to in nested PCR assay. The DNA products of first round PCR were extracted, and then cloned into
pGem-T Easy vector. After sequencing, the recombinant plasmids named pGem-T-S were used in ranavirus detec-
tion as the position control.

Specificity and sensitivity of the nested PCR method were estimated. Data showed that the detection limit of
this assay was 10* copies for standard recombinant plasmid. It was also found that the specificity of this assay was
high without any cross-reactions with DNA from Infectious haematopoietic necrosis (IHNV), Spring viraemia of
carp virus (SVCV), Viral Haemorrhagic Septicaemia virus (VHSV), Channel catfish virus (CCV), Infectious pan-
creatic necrosis (IPNV), Red sea bream iridovirus (RSIV), Hirame rhabdovirus (HRV), Koi Herpesvirus (KHV)
and Infectious spleen and kidney necrosis virus (ISKNV) provided by Shenzhen Exit-entry Inspection and Quar-
antine Bureau. Only STIV, EHNV and TFV DNA could result in the same pattern of curves with the two primers.

In summary, all data confirmed that the nested PCR assay is a powerful tool for the detection of ranavirus
with high sensitivity and specificity. Moreover, the nested PCR is of low cost and time saving in contrast to ELISA
assay, indirect fluorescent antibody tests and immunoelectron microscopy. So the Nest-PCR method could be used
to detect these three kinds of ranavirus efficiently.

Key words: Ranavirus; soft-shelled turtle iridovirus; epizootic haematopoietic necrosis virus; tiger frog virus;
nested PCR



