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(KHV)
(SVCV) (CyHV-II),
2015 7,
CEV, :

CEV ,
CEV

1.1
2015 7 2016 6—7
, 20—30cm,

: 25—28°C
, ~80°C

1.5mL RNase-free s
DNA (DP304,
TIANGEN) DNA,
(IMPLEN, German)
1.3 CEV PCR

CEV PCR

1997a) ,

(Oyamatsu et al,
DNA

1.3.1 1 PCR PCR 2.5uL 10x Ex
Tag PCR Buffer (Mg®" free, TaKaRa) 2uL MgCl,
(25mmol/L)  1.5pL dNTPs (10mmol/L) F1
(20umol/L) Rl (20pumol/L)  1pL 0.5puL Ex Tagq
DNA (5U/uL) 14.5uL RNase-free H,O, 2ul

, : 94°C 2min; 94°C 30s 58°C 30s
72°C 50s, 35 ; 72°C 5min, 4°C
1.3.2 2 PCR PCR 2.5uL 10x Ex
Tag PCR Buffer (Mg”' free, TaKaRa) 2uL MgCl,
(25mmol/L)  1.5uL dNTPs (10mmol/L) F2
(20pmol/L)  R2 (20pmol/L)  1pL 0.5uL Ex Tagq
DNA (5U/uL) 14.5uL RNase-free H,O, 2ulL

10 1 PCR ,

: 94°C 3min; 94°C 20s 58°C 20s 72°C 20s, 35
; 72°C 5min, 4°C PCR
1% , (Bio-RAD)
PCR 1

%1 CEVER PCRENETASIYFSI
Tab.1 Nested-PCR primers sequences for the detection of CEV

(5—3" (bp)
F1  GCT GTT GCA ACC ATT TGA GA
Rl TGCAGG TTG CTC CTA ATC CT
F2  GCT GCT GCA CTT TTA GGA GG
R2  TGCAAG TTATTT CGA TGC CA

547

180

1.4
PCR ( , )
, MEGAG6
1.5
JY 1650 1:10
TNEP ( 0.2mg/mL PMSF )
., 0.22um ,
107 g/L 1.5h
( 14+2cm),
(25+1.5)°C, ,
, 19
1.6 CEV
CEV ,
2015 7 ,
CEV 2016 9
40 CEV ,
1.3
2
2.1
2015—2016
4 ( )
, 20—30cm(  2)
( )
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Tab.2 Information list for carp sample in the studied regions, Tianjin, during 2015—2016

«C . ) (ha) (cm)
JY600 2015.07.09 13.33 20—30
JY601 2015.07.09 13.33 20—30
JY1605 2015.07.14 1.33 20
JY1641 2015.07.28 1.33 25—30
JY1650 2015.07.30 0.87 30
JY 1856 2016.06.08 13.33 20
JY 1857 2016.06.08 13.33 20
JY 1909 2016.07.04 1.00 20
JY1965 2016.07.18 1.33 20
JY 1966 2016.07.18 1.33 20
JY2012 2016.09.25 13.33 29—35
2.2
CEV (Oyamatsu et al, 1997a) 2.3 DNA
2015 7 2016  6—7 10 Nested-PCR 1 2
, 1  PCR , , (  2) GenBank
2015 JY 1650 547bp KM283182 KX186571 CEV DNA
(  la), , BLAST ( 3),
( 1la, 1b); 2 PCR , 10 JY1650 1 PCR ( 2a)
180bp ( la, 1b), KM283182 KX186571 97%
B N 1 2 3 4 5 M 6 7 8 9 10 N B
bp
2000
1000
750
500
250
100
bp
2000
1000
750
500
250
100 jg
1 CEV PCR
Fig.1 Result of detecting CEV from the common carp by nested-PCR
: M: DL 2000 Marker; N: ; B: ;a:r 2015 PCR ; 1—5:
JY600/JY601/JY1605/JY1641/JY1650 1 PCR , 547bp; 6—10:
JY600/JY601/JY1605/JY1641/JY1650 2  PCR s 180bp; b: 2016 PCR ; 1—5:
JY1856/JY1857/1Y1909/JY1965/JY1966 1  PCR s 547bp; 6—10:

JY1856/JY1857/1Y1909/JY1965/1Y1966 2 PCR , 180bp
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99%, 2 PCR ( 2b) KM283182 KX186571 95%
96% 98%; 96%; 2 PCR ( 2b)
JY1856 2 PCR ( 2b) 86% 85%
*3 %mtEE CEV PCR =N FFF]5 KM283182. KX186571 75! #Y bk Xt
Tab.3 Alignment of the sequences of PCR products of CEV and those of KM283182 and KX 186571
(bp) (%) (%) (%)
KM283182 843 100 97 97
JY1650 507
KX186571 909 100 99 99
KM283182 231 100 96 96
JY1650 140
KX186571 243 100 98 98
KM283182 220 100 95 95
JY 1856 140
KX186571 231 100 96 96
KM283182 154 100 86 86
JY600 140
KX186571 143 100 85 85
KM283182 154 100 86 86
JY601 140
KX186571 143 100 85 85
KM283182 154 100 86 86
JY 1605 140
KX186571 143 100 85 85
KM283182 154 100 86 86
JY 1641 140
KX186571 143 100 85 85
KM283182 154 100 86 86
JY 1857 140
KX186571 143 100 85 85
KM283182 154 100 86 86
JY 1909 140
KX186571 143 100 85 85
KM283182 154 100 86 86
JY 1965 140
KX186571 143 100 85 85
KM283182 154 100 86 86
JY 1966 140
KX186571 143 100 85 85
2.4 2.5
1 PCR R R
, JY1650 KX186571 R 4),
KM283182 77d
JY1650 GenBank No.KX186571 R R R
R GenBank No.KM283182 71.1%=+3.2%,
( 3a) 13.3%; (median lethal time,
2 PCR LTs) 55d( 95) R CEV
, JY1856 KM283182 JY1650 PCR (Oyamatsu et al, 1997a),
KX186571 , CEV 68.4%,
,JY1856 KM283182 2.6 CEV
, KX186571 ; 2016 9
JY1650 KX186571 R JY2012, 32+3cm,
KM283182 JY600
JY601 JY1605 JY1641 JY1857 JY1909 JY1965
JY1966 8 ( 3b) CEV PCR
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a a
KM283182 ATGAACTGAATCAACA. ATTTGCGTTTGCATCAAAAGTAATAAGTTGACG |—JY1650
JY1650 ATGAACCGAATCAACAAGTTGATATGCATTTGCATTTGCATCAAAAGCAACAACTTGACG | KX186571
KX186571 ATGAACCGAATCAACAAGTTGATATGCTTTTGCATTTGCATCAAAAGCAACAACTTGACG
dekdek ok *k kk KM283182
KM283182 A A AAA ACTTCT T AGCAGCTGC
JY1650 AGGGAATGAT AA TTCT CTT AGCAGCTGC
KX186571  AGGGAATGATT AA TTCTT 'CTTGAGAAGCAGCTGC 0.005
KM283182 TCCACCTGCTACAATTCCAAGAGCATAATGATATTCAAGATCTAGTCTAATTTGATCTGG b JY1965
JY1650 TCCACCTGCTACAATTCCAAGAGCATAATGATATTCAAGATCTAGTCTAATTTGATCTGG
KX186571  TCCACCTGCTACAATTCCAAGAGCATAATGATATTCAAGATCTAGTCTAATTTGATCTGG JY1966
JY1909
KM283182 AGAATA TTGATTCCATACAGTTTAATGAAATGCTCATAATTACCTTGTCC JY1857
JY1650 AGAATAAGTGTATGCCTTAATTCCATACAGTTTAATGAAATGATCATAATTACCTTGTCC
KX186571 AGAATAAGTGTATGCCTTAATTCCATACAGTTTAATGAAATGATCATAATTACCTTGTCC JY1641
RRERAIIRK HRIKE KK
JY1605
KM283182 AAACAA AA TT AGCAAGAGCTGCTGCACTTTTAGGAGG JY600
JY1650 AAACAA. AA TT AGCAAGAGCTGCTGCACTTTTAGGAGG
KX186571  AAACAA; AR, TT AGCAAGAGCTGCTGCACTCTTAGGAGG JY601
—JY 1856
KM283182  ACAAGTAAAGTTACCACCAGCTCCTACAAGGAAAGCAATTGATTTTATACTTGAAGAACA
JY1650 ACAAGTAAAGTTACCACCAGCTCCAACAAGGAAAGCAATTGATTTTATACTTGAAGAACA KM283182
KX186571 ACAAGTAAAGTTACCACCATCTCCAACAAGGAAAGCAATTGATTTTATACTTGAAGGACA
powe JY1650
KX186571
KM283182 TTCAAGAAGAT AATTTTCAAGAR' ATTGCAACTTCTAGTCTCTCTAGTTT
JY1650 ATCTAGAAGAT" AATTCTCAAGAA' ATTGCAACTTCTAGTCTCTCTAGTTT
KX186571  ATCTAGAAGATTAGAGAAATTCTCAAGAATTAGAATTGCAACTTCTAGTCTCTCTAGTTT 0.02
*k .
KM283182 TTCTAGATTTAGATTTAGGTTGGCATCGAAATAACTTGCATAATCTAGAAGTTCATCAAC
JY1650 TTCTAGATTTAGATTTAGGTTGGCATCGAAATAACTTGCATAATCTAGAAGTTCATCAAC 3 CEV PCR
KX186571 TTCTAGATTTAGATTTAGGTTGGCATCGAAATAACTTGCATAATCTAGAAGTTCATCAAC
KM283182 ATCAAATGTACTTACATCAAATAGGAA Fig.3 Phylogenetic analysis of CEV strains based on the
JY1650 ~ ATCAAATGTACTTACATCARATAGGAA sequences of the nested-PCR products
KX186571 ATCAAATGTACTTACATCAAATAGGAA
ra: 1 PCR ; b:
b 2 PCR
JY600 ACAAGTGAAGTTTCCATCAGCTCCCATAAGAAAAGCAATAGACTTAATACTTGAAGTACA
JY601 ACS TTCCATCAGCTCCC! TTAATAC' A
JY1605 ACAAGTGAAGTTTCCATCAGCTCCCATAAGAAAAGC. A
JY1641 AC] TTCCATCAGCTCCC AGC. A
JY1857 AC. ‘CATCAGCTCCCATAAGAAAAGC. A
JY1909 AC TTCCATCAGCTCCC TTAATAC' A
JY1965 ACAAGTGAAGTTTCCATCAGCTCCCATAAGAAAAGCAATAGACTTAATACTTGAAGTACA
JY1966 AC 'TTCCATCAGCTCCC: 'TTAATAC' A
JY1650 ACAAGTAAAGTTACCACCAGCTCCAACAAGGAAAGC. TTTATACT A
JY1856 ACAAGTAAAGTTACCACCAGCTCCAACAAGGAAAGCAATTGATTTTATACTTGAAGAACA
KM283182 ACAAGTAAAGTTACCACCAGCTCCTACAAGGAAAGCAATTGATTTTATACTTGAAGAACA
KM186571 ACAAGTAAAGTTACCACCATCTCCAACAAGGAAAGC: TT A
hkkkkk hkkkk hkk hk kkkk ok hkk *k kk *kk
JY600 TTC AAAGTTCTC, TAGAATTGCAACTTCTAGTCTTTCTAGTTT
JY601 TTC. TTCTC AACTTCTAGTCTTTCTAGTTT
JY1605 TTCA AAGTTCTCAAGAATTAGAATTGCAACTTCTAGTCTTTCTAGTTT
JY1641 TTCAAGAAGAGGAGAAAAGTTCTCAAGAATTAGAATTGCAACTTCTAGTCTTTCTAGTTT
JY1857 TTCAAGA. AAGTTCTCAAGAATTAGAATTGCAACTTCTAGTCTTTCTAGTTT
JY1909 TTC. AGTTCTC! TAGAATTGCAACTTCTAGTCTTTCTAGTTT 4
JY1965 TTCAAGA AAAGTTCTC, 'TAGAATTGCAACTTCTAGTCTTTCTAGTTT . .. .
JY1966 TTC. AGTTCTC T AGAATTGCAACTTCTAGTCTTTCTAGTTT Fig.4 Apparent symptoms of the dead fish in immersion test
JY1650 ATC! TCAAGAATTAGAATTGCAACTTCTAGTCTCTCTAGTTT
JY1856 ATCTAGA AGTTCTCAAGAATTAGAATTGCAACTTCTAGTCTTTCTAGTTT
KM283182 TTCA AATTTTC: 'TAGAATTGCAACTTCTAGTCTCTCTAGTTT 90
KM186571 ATC AATTCTC. 'TAGAATTGCAACTTCTAGTCTCTCTAGTTT
Kk RREREK KR KK KK
& e RERIA ristimereeetiy
JY600 CTCTGCATTTAGATTTAGGT =
JY601 CTCTGCATTTAGATTTAGGT = - XYBRE i
JY1605 CTCTGCATTTAGATTTAGGT é, 60 .
JY1641 CTCTGCATTTAGATTTAGGT Ny
JY1857 CTCTGCATTTAGATTTAGGT 4
JY1909 CTCTGCATTTAGATTTAGGT 1J 45
JY1965 CTCTGCATTTAGATTTAGGT i
JY1966 CTCTGCATTTAGATTTAGGT s
JY1650 TTCTAGATTTAGATTTAGGT 30
JY1856 TTCTAGATTTAGATTTAGGT B
KM283182 TTCTAGATTTAGATTTAGGT
KM186571 TTCTAGATTTAGATTTAGGT 15
R
0 )
2 MEGA6 80
Fig.2 Result of multiple sequence alignment according to 678 (d)
MEGAG6
ra: 1 PCR CEV (KM283182 5 JY 1650
KX186571) ;b 10 2  PCR CEV Fig.5 Artificial infection of sample JY 1650 with virus
extraction
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250
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bp
S 2000
= 1000
L1750
e 500 I
250
100
6 CEV PCR 2
Fig.6 Result of detecting CEV from the adult common carp by the second of nested-PCR
: M: DL 2000 Marker; P: ; B: 1—40: 40 CEV PCR 2
180bp
PCR 1 , PCR 2
( 6 , 40 31 ,
CEV ,
CEV 77.5% (KSD)
3 ) ) )
(Ono et al, 1986;
CEV 20 70 Oyamatsu et al, 1997b; , 2007),
, , CEV ,
(Hesami et al, 2015) CEV s
R 250—280nm,
(Ono et al, 1986; Oyamatsu et al, 1997b; KSD R
Miyazaki et al, 2005), (koi herpesvirus, KHV) (koi
Poxviridae (Ono et al, 1986; Matras et al, 2016) herpesvirus disease, KHVD) ,
CEV s , ,
CEV , ; (
) CEV , 2006; OIE, 2017)
, PCR KHV , ,
) 1272bp KSD KHVD
PCR (Ono et al, 1986; Oyamatsu et al, 1997b) s
, CEV )
PCR (Way et al, 2013; Haenen et al, 2015—2016 10 ,
2016), PCR JY1856 JY1650 KM283182
(Adamek et al, 2016), KX186571 ,
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PCR DETECTION AND ARTIFICIAL INFECTION TEST OF CARP EDEMA VIRUS (CEV)
IN COMMON CARP CYPRINUS CARPIO IN CULTURED IN TIANJIN DISTRICT

LIU Qun', HAN Jin-Gang', WANG Jing', ZHANG Dan’, HUO Wen-Hui',
CHEN Hao-Nan', GENG Xu-Yun', SUN Jin-Sheng'

(1. Tianjin Center for Control and Prevention of Aquatic Animal Infections Disease, Tianjin 300221, China; 2. Tianjin Key Lab of
Aqua-Ecology and Aquaculture, Department of Fisheries Science, Tianjin Agricultural University, Tianjin 300384, China)

Abstract

farms in Tianjin district during 2015 and 2016. The samples were investigated by nested PCR, the artificial infection test

Ten carp samples suffering carp edema virus / koi sleepy disease (CEV/KSD) were collected from the carp

was carried out in JY1650 collected in 2015, and the infection rate of carp in culture period was determined. All of the
samples had the similar symptoms, including the skin of black body, the irregularly skull above the head, sunken eyes, the
edge of gills with dirty, over-production mucus on the gills, and frequently stagnant in shallow water. All of the ten samples
were detected as CEV positives by nested PCR. The sequences of the nested-PCR products showed 85% to 99% similarity
with the reported CEV, after sequencing and BLAST on NCBI. The phylogenetic analysis of the target sequence showed
that the samples of JY1650 and JY 1856 formed a dependent brach on the phylogenetic tree with the other of 8 samples. So
it had a closer relationship to CEV than those. Healthy koi was experimentally infected by immersion test using the
homogenate of CEV infected gill, about 71.1%+3.2% of the infected animals was dead, median lethal time (LTso) was 55d,
and viral DNA could be detected from these experimentally infected koi tissues. The infection rate of carp in culture period
was 77.5%. The results indicate that the breeding carp in Tianjin district was infected with CEV. The carp aquaculture
industry is facing a new epidemic situation, which should pay more attention.

Key words nested-PCR; immersion test

CEV (carp edema virus)/KSD (koi sleepy disease); phylogenetic tree;



