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TaKaRa , 2.5% Sigma , GoTaq" 24°C ,
Master Mixes Promage , DNA 1.6
axygen , SuperReal PreMix (Probe)
, DNA , , 1:
QIAGEN s 10 (100pg/mL , 100ul/mL
1.2 ) PBS , 4°C ,
10 , 4°C 12000r/min 30min,
TSA , , 0.5mL,
28°C 24—A48h, PBS, 20
20 23—26°C , 3
) 1.7 PCR
1.3 CGB DNA, NanoDrop ND 2000
, 10% DNA CyHV-2 PCR
s , H.E , (Goodwin et al, 2006a; Jeffery et al, 2007,
Waltzek et al 2009; Sahoo et al, 2016) s
14 (OIE) (TK)
, CyHV-3, 1 50uL: DNA
Immx1mmx1mm, 2.5% 1uL, (10pmol/L)  0.5uL, GoTaq® Master
s , 1% Mixes 25uL, 23uL
, , , : 95°C 2min, 95°C 30s, 30s( 1),
Tecnai G2 20 Twin 72°C 30s, 30 ; 72°C 10min SuL PCR
1.5 1% 1—3
, 1:10 )
viw) PBS (100pg/mL
, 100pg/mL ), DNA
, 4°C , 4°C  12000r/min 30min, , s
,  M199 10 100 , GenBank DNA
ImL CGB , 24°C 1.5h, ,
, S5mL ( 2% ), ClustalW MEGA 7.0
x1 EEHFAASIYER
Tab.1 The details of the primers used in this study
(5'—3") (°0) (bp)
1 CyHVpol-F CCCAGCAACATGTGCGACGG 55 PCR CyHV-2
CyHVpol-R CCGTARTGAGAGTTGGCGCA
) CyHV-2Hel-F GGACTTGCGAAGAGTTTGATTTCTAC 60
CyHV-2Hel-R CCATAGTCACCATCGTCTCATC
3 CyHV-2 GW-F TCGGTTGGACTCGGTTTGTG -
CyHV-2 GW-R CTCGGTCTTGATGCGTTTCTTG
" CyHV-3Gray Sph-F GACACCACATCTGCAAGGAG 55 PCR CyHV-3
CyHV-3Gray Sph-R GACACATGTTACAATGGTCGC
CyHV-2-F TCGGTTGGACTCGGTTTGTG
5 CyHV-2-R CTCGGTCTTGATGCGTTTCTTG 58 CyHlifi

CyHV-2-Prober

FAM-CCGCTTCCAGTCTGGGCCACTACC-BHQ!I
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1.8 TagqMan PCR CyHV-2
CyHV-2 TagMan PCR
(Goodwin et al, 2006b) ,
1 : DNA 1puL,

2xSuperReal PreMix (Probe) 10uL,
(10pmol/L)  0.6puL, (10umol/L) 0.4uL, 50xROX

Reference Dye*3 0.2uL, 20uL  PCR
1 95°C 2min; 58°C 45s 72°C 45s 95°C 30s,
35 ; 72°C 2min
3 , PCR
) Ct )
1.9
1.6 )
DNA, TaqMan PCR 4 ! . 4
Fig.1 The autopsy symptoms of diseased gibel carp
CyHV-2
) 2.2
(/' D),
2.1 (v 2), (v 3)
; (' 4),
> ) (v'5), ,

Fig.2 Histopathological changes of diseased crucian carp
ra. ;b ;e d.
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2.3 20, CPE( 4)
, CPE 80%—90% , -80°C,
( 3) ) , 5 , CPE
, 170—200nm, CyHV-2-JS
110—120nm, 60nm 2.5
3 ) )
, 4
, 10 100%,
2.6 PCR

CyHV pol-F/CyHV pol-R, CyHV-2Hel-
F/CyHV-2Hel-R, CyHV-2 GW-F/CyHV-2 GW-R

DNA PCR ,
362 93
366bp s CyHV-2 s
3 ( =100nm) ( 5 PCR BLAST
Fig.3 The virus in spleen tissues of diseased fish (bar=100nm) , CyHV-2
2.4 100% CyHV-3Gray Sph-F/CyHV-3Gray
CGB R 2 Sph-R ,
CPE 3d , 6d CyHV-3 DNA
, s R ( 6), CyHV-2-JS CyHV-2

4 CGB

Fig.4 Cytopathic effect of CGB cell monolayer inoculated with diseased fish tissue homogenate filtrate
:a. CGB ; b. 3d ;C. 6d ;d. 8d
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bp
1500
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5 PCR
Fig.5 Results of the PCR detection
: M. DNA marker DL100; 1—2. CyHVpol-F/R ;3. CyHVpol-F/R ;4.
CyHVpol-F/R ;5. CyHVpol-F/R ; 6—7. CyHV-2Hel-F/R
8. CyHV-2Hel-F/R ;9. CyHV-2Hel-F/R ; 10. CyHV-2Hel-F/R
; 11—12. CyHV-2 GW-F/R ; 13, CyHV-2 GW-F/R ; 14 CyHV-2 GW-F/R
; 15, CyHV-2 GW-F/R ; 16—17. CyHV-3Gray Sph-F/R ; 18.
; 19. CyHV-3Gray Sph-F/R ; 20. CyHV-3Gray Sph-F/R

CyHV-3Gray Sph-F/R

73— CyHV-2 isolate BY-JS(KC841411.1)
87{r0va-2 isolate ES3060(KP976110.1)
28| m cyHv-2-Js
21 cyHV-2 isolate CZ1736-3(JQ740766.1)
CyHV-2 isolate CZ1736-2(JQ740765.1)
85 cyHv-2 isolate CZ1736-1(JQ740764.1)
CyHV-2 strain ST-J1(JQ815364.1)
) 055 CyHV-2 strain SY-C1(KM200722.1)
38| CyHV-2 strain SY(KT387800.1)
CyHV-2 isolate LYJ20153614(KU535474.1)
CyHV-2(HM014349.1)
CyHV-2(AY939863.1)
CyHV-2(DQ085626.1)
CyHV-2(DQ085627.1)
92/l cyHV-2(DQ085628.1)
CyHV-3(AY939862.1)

100 —{
100l CyHV-3 strain KHV-U(DQ657948.1)

CyHV-1(AY939868.1)

10

61

100 ,_
100! CyHV-1(HM014350.1)

|Anguillid herpesvirus 1(FJ940765.3)
100! Anguillid herpesvirus 1(NC 013668.3)
Ranid herpesvirus 2(NC 008210.1)

Ictalurid herpesvirus 1(NC 001493.2)

Ranid herpesvirus 1(NC 008211.1)

A
0.05

6

CyHV-2 DNA

Fig.6 Phylogenetic tree of CyHV-2 JS strain with other Cyprinivirus strains based on DNA polymerase gene partial sequence

homologues
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2.7 , 100%,
CyHV-2 ,
, Real-time (Jung et al, 1995; Groff et al, 1998),
PCR CyHV-2 7 ,
, 2x10"7% , CyHV-2 (Xu et al, 2013),
, 2x10%% (2016)
PCR
10°-
107} ’
% 106 , 2>< 107A00 ,
?E;{\I/] 105 , 2X106A49’
& 10
o >
i 10°
1 102
10 ( ,2013;
10° , 2016 CyHV-2 Fichi et al, 2013;
® B O B & & & ) O (Fichi et a

7 CyHV-2
Fig.7 The relative copies of CyHV-2 in different tissues of
diseased crucian carp

3
2018 ( ,
2018), 2017 281 ,
62 R
, 2009 ,
CyHV-2 s

CyHV-2
(Goodwin et al, 2006a; Jeffery et al, 2007;
Waltzek et al, 2009; Wang et al, 2012; , 2013;
Xu et al, 2013; , 2015; Sahoo et al, 2016),

E

Fichi (2013) (2015) ,
(Fichi et al, 2013; Lovy et al, 2014), PCR
DNA , Blast

, CyHV-2 100%,

, 2016; Sahoo et al, 2016)

CyHV-2 s
TSA , )
s (Lu et al, 2009),
CyHV-2,
, PCR
CyHV-2
CyHV-2 )
( , 2001),
5 CyHV-2
, 22—24°C ,
, 100%, ,
Wang (2012) 15°C 26°C
CyHV-2 ,
, 15—26°C ,
2015 )
CyHV-2 ,

CyHV-2
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ANALYSIS OF PATHOGEN IN AN EXPLOSIVE HEMORRHAGE DISEASE
OF CARASSIUS AURATUS GIBELIO

YUAN Xue-Mei, PAN Xiao-Yi, HAO Gui-Jie, LIULi, LU Sun-Jian, LIN Ling-Yun, SHEN Jin-Yu

(Agriculture Ministry Key Laboratory of Healthy Freshwater Aquaculture, Key Laboratory of Fish Health and Nutrition of Zhejiang
Province, Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, China)

Abstract In June 2016, local farmers suffered from substantial losses of Carassius auratus gibelio, or gibel carp in
yield due to an outbreak of an acute hemorrhagic disease in Jiangsu Province, China. To understand the prevalence and
etiological factor of this disease, ill fish were collected and the pathogens including bacteria, virus, and parasite were
diagnosed simultaneously. A comprehensive analysis in histopathology, pathogen isolation, quantitative real-time PCR
(qRT-PCR), and transmission electron microscope (TEM) observation was conducted to identify the accurate pathogen.

A strain of cyprinid herpesvirus (CyHV-2) was successfully isolated from an ill gibel carp in which serious lesion
was observed in gill and kidney; however, no bacterium nor parasite was identified. In the TEM images, a spherical
virion was clearly observed in spleen in nucleus diameter of 60nm, envelope diameter of 170—200nm, and capsid diameter
of 110—120nm. In addition, C. auratus embryo cell line (CGB) was infected by virus and obvious cytopathic effect was

observed. Artificial infection demonstrated that the virus injection led to 100% mortality rate; and the highest virus
concentration was found in spleen. This research offers useful information beneficial to the development of vaccine and
diagnostic products.

Key words Carassius auratus gibelio; acute septicemia; virus isolation and identification; artificial infection



