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# 1 CyHV-2 Nested-PCR 3|#1E 8
Tab.1 Primer sequences in CyHV-2 Nested-PCR assay

(5°-3%) /bp

primer Sequence(5’-3”) amplicon size
PI1-F TGAAATGTCAAAAGTGGATGG
716
PI-R  TATTCCCAGACAGCCTTCAAA
P2-F GAACACCGCTGCTCATCATC
357
P2-R ACTCTTCGCAAGTCCTCACC
154 PCR 357bp PCR
DNA (Promega)
, pMDI19-T (TaKaRa),
DH5a , LB Amp" 37°C ,
PCR DNAStar
NCBI BLAST
GenBank
, MEGA 4.0
2
21
( 1A) , ,

Fig. 1  The exterior symptom of diseased gibel carp
A: naturally infected fish; B: artificially infected fish.

2.2
Koi-Fin
CPE 5d
,10d )

2.3

100%,;

100% DPBS (
4) PCR ,

2.4

) 5A); ;

( 5B)
170~200 nm,
60 nm

B

110~120 nm,

2.5
CyHV-2 DNA
Nested-PCR 3 2

Nested-PCR s 5
357 bp , ( 6)
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3 Koi-Fin
A: Koi-Fin ; B: 5d ; C: 10d ; D: 12d . =100 pm.
Fig. 3 Cytopathic effect of Koi-Fin cell monolayer inoculated with diseased fish tissue homogenate filtrate.

A: normal Koi-Fin cell monolayer; B: cytopathic effect of Koi-Fin cells 5 days post-infection; C: cytopathic effect of Koi-Fin cells 10
days post-infection; D: cytopathic effect of Koi-Fin cells 12 days post-infection. Bar=100 pm.

2 3 4 5 6

—a— AN 214 tissue homogenate M 1
100  —8— AL 35 culture liquid of infected
00 F —* [H{EXIE negative control 1000

BT %
cum ulative mortalities

6 CyHV-2 Nested-PCR

0 E 2 4 6 = 8 -3 ]'(J M: DL1000 DNA marker; 1~3: ;4~5: ;
N TR 19 K K é: :
days post-inoculation Fig. 6 Nested-PCR assayof CyHV-2 samples
4 M: DL1000 DNA marker; 1-3: diseased fish samples; 4—5:
Fig. 4 Cumulative mortalities of experimental infected fishes cell cultured virus; 6: negative control.
2.6 DNA
Nested-PCR
s 357bp,
GenBank BLAST
s CyHV-2
(99% ), 3 (CyHV-3)

(Koi herpesvirus, KHV)

5
A: N =500 nm; B: ( 2)
N =200 nm.
Fig. 5 Transmission electron micrograph of spleen and » CyHV-2 WH
kidneycells from a diseased gibel carp JS2012 H.Fukuda YC110907 CyHV-2
A: virus particles in spleen cell, bar=500 nm; B: virus particles
KHV TUMST1 KHV-U KHV-I

in kidney cell, bar=200 nm. >
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CyHV-3 R CyHV-1 3
(GRS
CyHV-2
B M 1 2 3 4 5 6 7 8 9 10 , 2011
1000 K s 2011
1::3 - CyHV-2P,
;ﬁg R e e CyHV-2 )
200 CyHV-2
100 .
(Carassius auratus)
7 CyHV-2 PCR ’
M: DL1000 DNA marker; 1~3: ; 4~6: ’ ’
3 7~9: ; 10: DNA. 5
Fig. 7 CyHV-2 Nested-PCR assay of fish samples in arti- s
ficial infection experiment CyHV-2

M: DL1000 DNA Marker; 1-3: fishes challenged with tissue
homogenate filtrate; 4—6: fishes challenged with cell cultured

virus; 7-9: fishes from mock-infection group; 10: positive
DNA.

% 2 CyHV-2 WH %k DNA fEiEis £ E & 5 751 5 Hitb B2 m S R EIR 1T EL ik
Tab.2 Comparison of CyHV-2 WH strain and other Cyprinid herpesviruses on the DNA helicase gene partial sequence identity

/%

virus strain accession identity
JS2012 KC245087.1 100
ST-J1 JQ815364.1 99.44
CyHV-2
H Fukuda EU349287.1 99.44
YC110907 JQ067603.1 99.71
TUMSTI AP008984.1 81.55
CyHV-3 KHV-U DQ657948.1 81.55
KHV-I DQ177346.1 81.55
CyHV-1 NG-J1 JQ815363.1 76.95
CyHV-1 , CyHV-2
KHV TUMSTI
0
— RHY U 99.44% :
KHVI , PCR S
[('}'H\«’—Z YC110907
CyHV-2 H.Fukuda
F‘yHV-E 1852012 > ’
0.02 CyHV-2 VVH
8 CyHV-2 DNA R 2011
b 8 b
Fig. 8 Phylogenetic analysis of CyHV-2 WHstrain with other
Cyprinivirusstrains based on helicase gene partial sequence ’
homologues. 5 > >
CyHV-2 WH | 5
CyHV-2 , CyHV-2 R

(121 DNA
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Isolation and characterization of Cyprinid herpesvirus 2 WH strain

XU Jin, ZENG Lingbing, YANG Deguo, ZHANG Hui, MA Jie, JIANG Nan, FAN Yuding
Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China

Abstract: By using cell culture and virus infection methods, a virus had been isolated from gibel carp (Caras-
siusauratus gibelio) suffering with severe hemorrhage, which were cultured in a circulation aquaculture system in
Wuhan,and then identified as Cyprinid herpesvirus 2(CyHV-2), designated as CyHV-2 WH strain, by electron
microscopy observation, nested-PCR and viral DNA sequencing and sequence alignment analysis. The tissue ho-
mogenate of diseased fish could cause typical cytopathic effect in Koi-Fin cells. In artificial infection test, the
typical symptoms of hemorrhage could be reproduced as naturally infected fish by infecting both tissue homoge-
nate and cell cultured virus, and the death rate reached 100%. Electron microscopy observation of ultra-thin sec-
tion samples of spleen and kidney tissues revealed that the viral nucleocapsid was spherical in shape measuring
110-120 nm in diameter with a 170—200 nm envelope. The virions replicated and assembled in nucleus. A 357 bp
DNA fragment obtained by the nested-PCR assay of both tissue homogenate and cell culture. Sequence alignment
analysis of the DNA fragment showed that WH shared so high identity (>99.44%) with the published DNA heli-
case gene sequence of CyHV-2 stains in GenBank, meanwhile, it shared 81.55% identity with CyHV-3 stains.
Phylogenetic analysis showed that WH strain formed an independent branch on the phylogenetic tree with other
CyHV-2 strains such as JS2012, H.Fukuda and YC110907.
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