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Tab.1 PCR primers used for SVCYV identification

1Y% primer

59751 (5'-3") sequence (5'-3")

H¥r4&i7 target fragment 2%t K & /bp size

SVCV-FI TCT-TGG-AGC-CAA-ATA-GCT-CAR-RTC FI/R2 714
SVCV-R2 AGA-TGG-TAT-GGA-CCC-CAA-TAC-ATH-ACN-CAY
SVCV-R4 CTG-GGG-TTT-CCN-CCT-CAA-AGY F1/R4 606
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Fig. 1 Clinical signs of Percocypris pingis infected by spring viremia of carp virus
A. Liver, spleen, kidney enlargement and haemorrhage; B. Gills pale and hemorrhage;
C. Petechial hemorrhages in the wall of the swim bladder.
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Fig. 2 Pathohistological lesions of Percocypris pingi infected by spring viremia of carp virus
A. Hepatic congestion, vacuolar degeneration and fatty degeneration of hepatocytes; B. Hepatocytes karyopyknosis and

karyolysis (arrows); C. Splenic congestion, proliferation of reticular cells and lymphocytes reduction; D. Degeneration and

necrosis of the renal tubular epithelia, and interrenal hematopoietic necrosis; E. Intestinal epithelial cells necrosis and fall off;

F. Branchial epithelial cells proliferation and necrosis; G. Skeletal muscle fibres swelling, fracture and dissolution;
H. Neuronal cell swelling and satellite phenomenon (arrow).
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Fig. 4 The viral morphology under electron
micrograph after ZLP160415 infecting EPC
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Fig. 5 The electrophoresis of RT-PCR product of virus glycoprotein genes

A. The first round PCR product (714 bp); B. The second round PCR product (606 bp). M: DL2000 DNA marker;
1: negative control; 2: the natural infected fish; 3: the artificially infected fish; 4: cell culture virus solution.
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Fig. 6 The phylogenetic tree based on the G gene of spring viremia of carp virus sequence

F(F 6), rBikk ZLP160415 & T la JEH B, 5



574 K 7 R

%26 &

3 it

AR 3 7 I 2 P 09 5 IO 5 758 7 A 1Y)
—FharE. mintE . SBOHEE YR, g EE
BT, ey SRRl o2 20 AT &
XoF 7K 7 5 B M A 1) 08 A ™ R
[T 2001 4EAE 4 EVU N SVCV Wil TAE, 78
2003 47, PTG PR AE DR AR08 B £ 0 Y 1 IR 4 5 3
SVCVI, FE 2 R4 SVCV B iydian™ 4,
AHFFE L4 B 248 B I I R FRAE 9 B 2R &
o By AL P 43 2 B — bR B (ZLP160415), AL
YRS T HR IR, #E— i G BT o
Mk ok SVCV, iZ45 51K SVeV AR
TR R R EOBE, R, 7 Y 3 A
IR I EE N S R E

A g b S A B KRR T E O 107
TCIDso/mL, -5 HiAth 43 25 Bk 7537 B2 40 e U0
s, VEIHIZ B Pk ZLP160415 B &85 i /7,
N T JER et 04 2 R FE TSR IE S 13X — o5
ST et 0 5 | 2 P 1 AR R 50 i A8 5 SE i i
B Sk % (Pimephales promelas) 45 ' g e
SVCV L, HA NSRBI Wi K 8 K 55
PG, Horp S A K B AR, PTAE R
G R 2 Wiz i) — D25 K5 . EUR ek
AR, SVCV Ry ] S84 G 21 2 E
M, JRHOERE . WL B B RN U
FEEE, FRE A B ) 20 B A T Rk IR BE
e 1 RS 1 11 O N G 9 A N 5 S BN
HA 2, WIBTVEE 2, IRAEVE I 58 Fn il 22 1 g
Fudin, o, S8R bR 3 AR 55, AR
NG 48 SR BRI . 31X 5 SVCV IR gL Bt o £ U %
Al L B R AR AL AR — 3, B Svev
SRRt i ] 5| 22 L AUER B A S I Re AR, A
MBUR G I IET . A HGE Bon SVCV R fa 25
FEIN A ()R B 1 o A ) PRl 4R, B A BE IR
FeAE G HAEAR s IR LB, X S
8 5 S 1R 3 2 5 A B R B AR SRR G
et —2 Ao

SVCV R 1E B L b B KRR AT 43 WA~ 43
S, BSR4 S U i R R
KA TR FE 51 43, SVCV BEkk X Al gk — 7y

Hla, Ib, Ic F1 1d 7 4 ASFAY, Ta BRI
WL SRR TEEL IMERNIE, b F Ie f
K A WM A TBAY B Bk, 1d B4 5k 3 [ AR
A —se [ R 2y stk SVev #bkise B
KEHMIEFEZ VMG, H la B . &
R, EFHEARXENRELE S, 58
¥k ZLP160415 J& T Ta i, H 59 E kB
RiRit . AR, SVCV B i 0 B TR 5
AP0 RAE A URE R r ok 210 T o BARS 1) fot ek e
JERET-FMIR 35% /AT, kA 22 S 2 Rl 1
Fim 22 5, B REKEFITBUER T — L%,

H 45 3200 B 0 VR R BE Vi g, IR AR
ok, —HFER BRI, 1 RNA TP 5
5 AE R (VLPs) VR 1 lR 22 8 P24 T
SVCV By, FHEAS T —E N FHRCR, X8 SVCV
14T )7 B AL T3 1 SR 5 T B, AT oY SR B
PUEBE REE X SVC A KL 1 1 R RE B 1
SVCV (R Gy, PR % W ae ] B> SVC
(1 g U TS R L, PO R A AR SR
ML AE SVCV il b A R ZEA/EH . X T i
SVCV BB ¥ 5R Thnai e 3248 B, B 1k IR 1%
ANZ AN, AR FFJR AT X P ) e e i g, DAYISE iR
i SVCV RS PEB# KT, BEIK SVCV Xf
FRAH B R S

S &k

[1] Fijan N, Petrinec Z, Sulimanovic D, et al. Isolation of the
viral causative agent from the acute form of infectious dropsy
of carp[J]. Veterinarski Arhiv, 1971, 41(5-6): 125-138.

[2] Shao L, Zhao J. Isolation of a highly pathogenic spring vi-
raemia of carp virus strain from grass carp (Ctenopharyn-
godon idella) in late summer, China, 2016[J]. Virus Re-
search, 2017, 238: 183-192.

[3] Ahne W. Vergleichende untersuchungen iiber die stabilitét
von vier fischpathogenen viren (VHSV, PFR, SVCV, IPNV)
[J]. Zoonoses and Public Health, 1982, 29(6): 457-476.

[4] Shchelkunov I S, Shchelkunova T 1. Rhabdovirus carpio in
herpivorous fishes: Isolation, pathology and comparative
susceptibility of fishes[M]//Viruses of Lower Vertebrates.
Heidelberg: Springer, 1989: 333-348.

[5] Jorgensen P E V, Olesen N J, Ahne W, et al. SVCV and PFR
viruses: serological examination of 22 isolates indicates close

relationship between the two fish rhabdoviruses[M]//Viruses



%5 3 4]

HRZE- S — okt LIS 5 5 L 0 B 1) 0 3 6 o B Mg B WL ¢

575

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

of Lower Vertebrates. Heidelberg: Springer, 1989: 349-366.
Liu H, Gao L, Shi X, et al. Isolation of spring viraemia of
carp virus (SVCV) from cultured koi (Cyprinus carpio koi)
and common carp (C. carpio carpio) in P.R.China[J]. Bulle-
tin European Association of Fish Pathologists, 2004, 24(4):
194-202.

Stone D M, Ahne W, Denham K L, et al. Nucleotide se-
quence analysis of the glycoprotein gene of putative spring
viraemia of carp virus and pike fry rhabdovirus isolates re-
veals four genogroups[J]. Diseases of Aquatic Organisms,
2003, 53(3): 203-210.

Ashraf U, Lu Y, Lin L, et al. Spring viraemia of carp virus:

recent advances[J]. Journal of General Virology, 2016, 97(5):

1037-1051.
Liu J. A quantitative analysis on threat and priority of con-

servation order of the endemic fishes in upper reaches of the

Yangtze River[J]. China Environmental Science, 2004, 24(4):

395-399. [XU%. KT EWRRA 0252 il KA e DR 370
FFIE AT T EFRRERLE, 2004, 24(4): 395-399.]
Ren S'Y, Geng Y, Zhou Z Y, et al. Diagnosis and treatment
of Aeromonas veronii disease in Percocypris pingi[J]. Scien-
tific Fish Farming, 2012(11): 66. [fLE5, Bk%t, FME,
S5 SRR MR 2R ). BHESR A, 2012(11):
66.]

Geng Y, Chen D F, Peng C Z. Diagnosis and treatment of
mixed infection of gill mildew and wheelworm of Perco-
cypris pingi[J]. Scientific Fish Farming, 2006(3): 58. [Hk%x,

Wiy, . BREREREET S A4t HUR S R iR ).

Blefgrta, 2006(3): 58.]

Reed L J, Muench H. A simple method of estimating fifty
per cent endpoints[J]. American Journal of Hygiene, 1938,
27(3): 493-497.

OIE. Spring viraemia of carp[M/OL]//Manual of Diagnostic
Tests for Aquatic Animals. http://www.oie.int/index.php?id=
2439&L=0&htmfile=chapitre_svc.htm. 2016.

An W, Xiao Y, Zhang C W, et al. Preliminary isolation and
identification of a spring viremia of carp virus[J]. Fisheries
Science & Technology Information, 2014, 41(1): 32-34. [%
i, HW, SRS, . —RRERAINBE ARG 22 100 25 40

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

B RIEE]. KRG R, 2014, 41(1): 32-34.]

Misk E, Garver K, Nagy E, et al. Pathogenesis of spring
viremia of carp virus in emerald shiner Notropis atherinoides
Rafinesque, fathead minnow Pimephales promelas Rafi-
nesque and white sucker Catostomus commersonii (Lacepede)
[J]. Journal of Fish Diseases, 2016, 39(6): 729-739.

Sanders G E, Batts W N, Winton J R. Susceptibility of ze-
brafish (Danio rerio) to a model pathogen, spring viremia of
carp virus[J]. Comparative Medicine, 2003, 53(5): 514-521.
Soliman M K, Aboeisa M M, Mohamed S G, et al. First
record of isolation and identification of spring viraemia of carp
virus from Oreochromis niloticus in Egypt[C]//Proceedings
of the Eighth International Symposium on Tilapia in Aqua-
culture, Cairo, Egypt, 2008: 1287-1306.

Woo P T K, Bruno D W. Viral, Bacterial and Fungal Infec-
tions[M]//Fish Diseases and Disorders (2nd edition). CABI,
2011: 168-179.

Zhang N Z, Zhang L F, Jiang Y N, et al. Molecular analysis
of spring viraemia of carp virus in China: a fatal aquatic viral
disease that might spread in East Asian[J]. PLoS ONE, 2009,
4(7): e6337.

Goodwin A E, Winton J R. Spring viremia of crap[J]. Dis-
eases of Aquatic Organisms, 2003, 52(3): 261-272.
Gotesman M, Soliman H, Besch R, et al. Inhibition of spring
viraemia of carp virus replication in an Epithelioma papulo-
sum cyprini cell line by RNAI[J]. Journal of Fish Diseases,
2015, 38(2): 197-207.

Cao Y C, Xue C Y, Liu D C. A virus like particles and vac-
cine against spring viremia of carp virus and its preparation
method. CN104152418A[P]. 2014. [WkK, AT, XK
A TR A LR 25 (5 B AR ORE FIE 1 B
#4577, CN104152418A[P]. 2014.]

Cui L C, Guan X T, Liu Z M, et al. Recombinant lactobacil-
lus expressing G protein of spring viremia of carp virus
(SVCV) combined with ORF81 protein of koi herpesvirus
(KHV): A promising way to induce protective immunity
against SVCV and KHV infection in cyprinid fish via oral
vaccination[J]. Vaccine, 2015, 33(27): 3092-3099.



576 Hh K R £ 26 %

Isolation and identification of a spring viremia of carp virus from
Percocypris pingi and resultant pathological lesions

ZHENG Liping', GENG Yi', YU Zehui', LEI Xueping', CAO Shigi', OUYANG Ping', HUANG Xiaoli’,
CHEN Defangz, DENG Longjun3, GAN Weixiong3, XIA Wenpingl
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2. College of Animal Science and Technology, Sichuan Agricultural University, Wenjiang, Sichuan 611130, China;
3. Yalong River Hydropower Development Company, LTD, Xichang, Sichuan 615000, China

Abstract: In April 2016, a serious infectious disease characterized by hemorrhage of the gill, swim bladder, and
internal organs emerged in a Percocypris pingi farm in Sichuan Province. Histopathological observation showed
that the spring viremia of carp virus (SVCV) infection in P. pingi could cause pathological damages in multiple
organs, which exhibited hemorrhage, degeneration, necrosis, and infiltration of the inflammation cells, especially
in the liver, spleen, kidney, gill, and intestine. The filtrated homogenate was inoculated into the epithelioma papu-
losum cyprini (EPC) cells, and the typical cytopathic effect (CPE) was formed after three blind passages. Diseased
tissue suspension filtered from bacteria and EPC-grown virus were used to inoculate healthy P. pingi. The results
showed that the infected P. pingi developed similar clinical symptoms to those described above and suffered 60%
and 50% mortality, whereas the control group remained normal. Transmission electron microscopy (TEM) of EPC
cells infected with ZLP160415 found that the virus was bullet-shaped, 90-150 nm long, and 40—-60 nm wide.
RT-PCR of tissue homogenates from the fish naturally infected, the fish artificially infected, and the infected cells
were performed, and the results showed that all were SVCV-positive. Based on phylogenetic analysis of glyco-
protein genes, the isolate ZLP160415 was classified into the Ia genogroup. From the combination of epidemiology,
pathologic lesions, virus isolation and identification, artificial infection, and TEM examination, it was concluded
that the SVCV was the pathogen of the disease.
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