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Abstract

Spring viraemia of carp (SVC) is a highly infectious virus that infects fish and is associated with a
high mortality rate. SVC is listed as a notifiable viral disease by the World Organization for Animal
Health (OIE) and is a legal communicable disease (class-1) requiring stamping out in Korea. SVC-PCR
positive of crucian carp was confirmed in a Chungcheongbuk-do aquaculture farm but CPE was not
observed, and no mortality occurred. Further, we compared and analyzed the detection of qPCR and
RT-PCR. SVC quantification was analyzed in the epidemiological investigation sample of the aquaculture
farm. SVCV was detected above the concentration of infection limit of EPC cells. It is expected that
SVCV was inactivated in crucian carp due to the increase in water temperature. These results may
contribute to basic data for epidemiological studies.
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I.ME ket SVCVE TS JoA(Cyprinus carpio), &

%91 (Carassius auratus), B (Cyprinus carpio)

ol Htol 2] 2(Spring viraemia of carp virus)v = AR 0T ZQ8 DA o] Azte 3
Family Rhabdoviridae®] negative strand RNA virus &7} B Evl 9)th(Ahne et al, 2002; Ghasemi et
ofvl, A oF 11 kbe IN-P-M-G-L-5" S/ 31 4 o014). svee] @Ae F2 BA £ 10 ~
A2 FAJ K Ahne et al., 2002). SVCVE OIE 17ColA 2gsks, 1dA muke] o]@l o] FolA
(World Organization for Animal Health)ollA] =] A 70%9 =& HAFEo] RuEgtt Fg o
g A Adeld, vl ds AT gzae asg dpEz AE 2 o] =
TAYEAGY R AAE dPAGEolt AAl g gr =2 22w So] UE2 0| thTeng et
7R SV A SR A ARIE B 9007, Walker and Winton, 2010). 12 @)

t Corresponding author : 051-720-3042, jvjvmv@korea.kr
« B ATE TYLNTEARYY (FAAE P21E AL 2 223 9 R02107DY Aol 99

a5 g

- 126 -


https://crossmark.crossref.org/dialog/?doi=10.13000/JFMSE.2022.2.34.1.126&domain=http://english.ksfme.or.kr/&uri_scheme=http:&cm_version=v1.5

ml
Ko
)
[o o
N

ME ¥
_0|L

ii f

o

1o

o e &
Ny

2 50
4 ol 2

[
v
al
il
(RS
S
=)
=l
ng
tlo

2
o ukslar Aol (control)sh=d] 7 =

20200 F5 XA G@eF FEAAAE RS
z]o}(Fol)oll Al svCe] PCR %A o)ile] we} $
g g nE g7t o Hglor, &
of oo gt ezAlr AAFEAT 98
v WA Az gt gt FrtEHE
etz 8 gt wEFE AHS, 4

=

0 Al WE ARSEEe) AHSS U 4
[e]

ANE 9 AR
PCR (nested) Aol
cyprini (EPC) cellol X cytopathic effect (CPE)E
et Sol HE SAoE AP A

2 ATl E TF AdT e sve S
AR W sVeV AREY, Ha e B A
(EPC cell) IS At oleldt A= vt
olgi~ g %

ez 719 & 3lE AR didEnh

epithelioma papulosum

I. A= L g

1. == SVCV strain

=

2 AFelA o]l gd SVCV  (VR-1390
strain)<= American Type Culture Collection (ATCC)
o A FEoF o}l EPC cello]l SVCV (ATCC, USA)
£ MOl 19 s52 JFH3a, 394 CPERA
= ZRIg 7 10d F AFqE= T8 1 m¥
shtE s st
375 x 10°

ST &
i

2. SVCV N2t BEMS 9|51 AN

o

SVCVe A#E212 Shao et al.(2016)2] SYBR
Green method®] wel EA1skgith Sveve] A=
BAE S dE=aids AAs
EPC celld]l HE 17Y¢ F g
o] 23]  total RNAE
SuperScript IV Reverse Transcriptase (Invitrogen,
USA)S ©o]&3lo] cDNAZE A8ttt cDNAS
template®  ©]-&3}4 SVCV N geneol] 5o]& 9l
primer set <Table 1>& ©]&3slo] FZE3FA L, 99
bp2] pGEM T-easy Vector System I
(Promega, USA)®} Escherichia coli IM109% ©]&-
sto] &2 3F3T}. Hybrid-Q Plasmid Rapidprep
kit (GeneAll, South Korea)E ©]-&3}o] plasmidE
FZ319lom, FZ¥ plasmide= NanoVue (GE
Healthcare, USA)E ©¢|&35l F=& 4% H
ot#fe] A<Table 1>& ©]&3l XFAIEE] copy

No.& AF=3sF3ith

100 s10014]

Trizol& FE318l1,

(e}
s

EFARY HEFRAS AEEY] 9Ee] 10°
7R €A 84§+ plasmid DNAS  Quantitative

real-time polymerase chain reaction (qPCR)®2]S&

ol&3ste] Ctat= &4 3F3ith gPCRS QuantiTect
SYBR green PCR kit (QIAGEN, Germany)$} 3|4
¥ plasmid®} primers 7}t ¥, PCRWES x71
& 50TelA 22, 95TelA  15%
denaturation, 95°C |4l 15% denaturation, 55C 4]
30% annealing, 72°Coll4 30%3} extension®] RH-&-
= 40 cycles® Tty HFHow FAHE

Ctito= % AYgAde AE siolrh

initial

3. Real-time PCRZ} Nested RT-PCRe| A&
H|m

7}F. Quantitative real-time PCR
EF SVCV straing 107 7b4] @A 8% &,
B H 100 pl1o Trizols ©]83to] total RNAE
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FE8al DNAR ARGtk AFEAS
QuantiTect SYBR Green PCR kit®] master mix$}
317 ¢cDNAE template® 3} NF2 primer set
<Table 1> ©]-&3fo] AAeF3ITh
. RT-PCR
OIE aquatic manual®] Z%HH(Stone et al., 2003)
of w 34N DNAE 50]
primer <Table 1>5 ©]&3}¢] RT-PCR (FIR2 set)
4l semi-nested PCR (FIR4 set)s 33Tt
PCRHHS- 95CellA 13, 55CellA]
annealing, 72°Coll4 3033} extension®] WH§-& 35
cycles HHSAIZL & 72TColA  10&3F  final
<= THT

template =

ZAL 1%

[e)
extensions

4. SVCVe| M HiSF sHA BN

<Table 1> primer used in this study

Axe - 2y
GA3A ® EF SVCVE EPC celloll 353t
a, 79 % #wn]7(Olympus, Japan)©S = »‘r?‘o]—O%
CPES] AL 3 itk a8a 459 100
plE Fste] wiekdl W SVCV A=A (gPCR)
2 RT-PCR #4& 333t}
5. &2 & 2 oo SojAz xx U
SVCV Mg &4

A el
5 A &7y o)(Pelteobagrus ussuriensis)
OY(Carassius auratus), TFAA B x]o]13}
24898 F2)E AMFHFAIL(<Table 2>), =24

v )& 2 %38H9] poolingdte] -80C el 1 ¥-3}
Stk svev AFEAE 9l 30 mge o] &3k
qPCRE T 33t3lTh.

o] 312 A}o] A

)\.
ofr

Method name Sequence Size
First Fl1 5-TCTTGGAGCCAAATAGCTCARRTC-3' 114 b
irs
Rl 5'-AGATGGTATGGACCCCAATACATHACNCAY-3' P
F1 5-TCTTGGAGCCAAATAGCTCARRTC-3'
Nested 606 bp
R4 5CTGGGGTTTCCNCCTCAAAGYTGY-3'
NF2 5'-CATGGTATTCTGACGTRGACAA-3'
gPCR 99 bp
NR2 5'-CCATAGGTRTGTTTTATCCATTTGC-3'
<Table 2> Epidemiological investigation sample information used in this study
Sampling area Jincheon Danyang
. No. of Length Weight . No. of Length Weight
Species sample (cm) () Species sample (cm) ()
Bullhead Cr (J:;l:;n;;e 1
(Pelteobagrus 10 12.24+2 39.5+12 u .rp 10 5.4+1 3.6+1
. (Carassius
USSUriensis)
auratus)
. Juvenile
Crucian carp Crucian carp 2
(Carassius 10 5.9+1 3.9+ 1P 10 5.4¢1 2.9+1
(Carassius
auratus)
auratus)

- 128 -



AojgHio|2{A(SVCV) HE

m. Zxp ¥ 13

=l

—

HEZ SVCV straine| ZAZE H|m(gPCR
RT-PCR) 2! M= Ztd SHA|

Plasmid DNA copy #k(x)°l th3t Ct 2k(y)2
F AL y = 3779 x x + 394565 o] & &
A TH([Fig 17).

]

(
-

SVCV X strain®] ©HAEA] LS gPCRE
A% Ay, AdAEsE)2 107 A uEelA 1.2
x 10% copies/rxn, 107° 3] H]&)A 2.6 copies/rxn
(Ct  value: 34.56)7k4  AZHUATH([Fig  2a)).
RT-PCR-2 first PCROIA 10" 34 uj& 744 A&
%9137, nested PCRS 10° 3]4ul&(12 x 107

g Ametn 9ok ol A f4Y AL

S
3t degenerate primer® real-time PCR¥} H] &}
A% 7 S (sensitivity) 7} AR o0& A U

W low

g}
of e ot

* R2=0.9995

0E+00 1.E+00 2E+00 3.E+00 4E+00 SE+00 6.E+00 7E+00

Log concentration

copies/xn)oll Al 3HHE 7] A& PN Eo [Fig 1] The standard curve was obtained by
_ _ . regression analysis of cycle threshold
2 3lo] 3 2= 9]
band S #i<l & 5 AAATK([Fig 20]). i values versus initial plasmid  copy
OIE aquatic manual®] SVC #2824 zIth numbers.
o 4] FIR2 set (first) % FIR4 set (nested) primer
(a) 1008407 1 4 51£406
ﬁ 1.00E+06 | 1.90E+05
‘qa': 1008405 1 1.63E+04
§ 1.00E+04 1 1.85E+03
O 1.00E+03 -
g 1.20E+02
a 1.00E+02 4
o 1.00E+01 4 2.67E+00
1.00E+00 [ ]
10°0 10%-1 100-2 10-3 1004 100-5
Standard sample serial dilution
(b) M 1070 10*-1 1072 10~-3 104 1045 - +

[Fig 2] DNA of serial diluted standard SVCV strain were analyzed the minimum detection limit by
(a) quantitative real-time PCR and (b) RT-PCR(nested).
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X9l - x4z,

Shao et al(2016)2] =AW eA 5ol probe
£ o] &3k o]EARl HESAE 2 ~ 7 genomic
copyel™, £ G4 SYBR Greens ©]-&3h A
oM 10° A&l 2.6 copies® Al
Al e T

A 345k SVCV ¥ strain WY NS EPC
cellel % 79 ¥ CPEEAS &<l & 43, 107
s|IMu&7k4  CPEZ}F  ERIEQIh wj kel A
SVCVe RT-PCR A3} first ¥ nested PCROIA]

* 3 &7t E0] band’t WEFEI, qPCR
Ay GNRE 10* A&7 10° copies/rxn®
Aget FEoE AT 107 AN oF
10° TCIDsywell®] == HFEHAoH 79
CPE7} Eels]A] ¢kottt 107 wljoFele] qPCR
AAT 3kEA HE A IRk(1.6 copies/rxn)
= EHEE YElsth(data not shown).

&
T
=)

e

o
23

!

N
0k
%

AL Alz =2 W] SVCOV FE=EA

rﬁ

ThH WA A3 EAF PCR YA E ] gPCR
2 A3} t)s7golol A 42 x 10° copies/rxn, 5014
FolA 4.6 x 10° copies/rxnE EHIEQ, TH

=
o > Mo

=

A3t gojAlof1elA =
sojAIo2elM = HERA 27
© 2 UEFsttH([Fig 3]).

3.8 copies/rxn,

copies/rxn -+

F5% W Bolxo] A9 A% svev 3B
PR AFHA peow Azl
CPE v g4el tst dlolEle] Awiel gl

gy ZHe tisdelet sl AExA Y
SVCV A=A Ax AEug dAsE oo
2 HAEHYSY CPE vwEAHoRE FAHrt
SVCVE bullhead catfisholl A 7&E0] HIiEG S
UK(Siwicki et al., 2003, Giulia et al., 2017), 7+l
uE AATE 2 8EY Tl disiAe 2 o
A A ekt

sveel e 194 mRke] JRAlel A =)
Uehtbes 5 559 AR ot oEA dEhd
A 9(Shchelkunov and Shchelkunova, 1989), 4~
SVC #Ae Aaset Ads dAshes T2 2
dow A Sltk(Fijan et al, 1971;
1976; Baudouy, 1979a, b, c; Ahne, 1980). 50 g°
Jefel SVCE 10° TCIDsy/fishe] X2 1974
AR A3 10TAM 453F 90%2] wHAHEE 2l

=

Fijan,

S
2=

1.00E+03 -
4.21E+02 4.69E+02
E 1.00E+02 -
zA
2
2
o
Q
g 1.00E+01 -
o) 3.80E+00
= 2.77E+00
D
O
1.00E+00
bullhead Crucian carp Juvenile Crucian carp 1 Juvenile Crucian carp 2

Standard sample serial dilution

[Fig 3] The epidemiological investigation sample of aquaculture farm of Chungcheongbuk-do were

analyzed by qPCR for SVCV quantitation.
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A=

AojFHo[2{A(SVCV) 2

a3, 20ColM = FHAAPE flslom, 45 o

A7 A 750 g0 dofel 10°
TCIDsy/fish® Q1917+ 2121 5 10ColA 1 7&
A F 20CHA FEE AeA AT 45 T
71 =& F3EA g dERlla, o) 10TE
F25 3AA 10° TCIDsyfishE A4E A A<
85 HAE VreRbA] gkt EEst OWHJOS =
20C, 15C, 10Ce] &5 FA9S 45 244
8F(20C), 95(15C), 105°(107) @ﬂ 7w

L

S8k gkol YEFsTHAhne, 1986). FE3F SVCV
= F20] dlo]H A9 HA(replication) 2} 2
(proliferation)°l] 2|54 02 oI}l zebrafish]
A% 2T 7 e S 9 HAK60%)E
e o, 28CollA] 7Hg s #HAK20%)7F K

151 tHZhou et al., 2020).

2 Aol FH HE6T) 2
SxAARE A3k AZ 7
w2 okokom, 22k wiF 7Y Fol%= CPE w2l
o2 Ueth olgdt A= wloleA YAE
sty oy F AsoRE oA uelA
=83} Ho] PCRYACIY Alzulekelx CPEE
FAsA] b2 Ao o et

AEHoR T8 A 2 aof dgxAAgEE
gPCR, RT-PCROA] A|EwjekstA ooz A%
o, EPCAlX CPES HASHA] ¢ko} HES

o

ok(28C)
ol ¥ CPE7} 2l

Nv

d

doz A olyd A= sveel it
WA S s Wz 9 98k Ao Fas A
22 o]g4 Foly.
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