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Abstract

Spring Viremia of Carp Virus (SVCV) is a rhabdovirus that occurs mainly in the spring, which can
cause large-scale outbreaks of Cyprinus carpio (falciparum) in fishes or adult fish. In vitro expan-
sion of SVCV infected healthy carp by artificial infection. In situ hybridization (ISH) was used to
identify and detect SVCV molecules in the head, viscera of diseased fish that with obvious symp-
toms of carp spring virulence and identified as positive by PCR. The results showed that there was
a high level of virus in brain and viscera of diseased fish. In this study, SVCV in situ hybridization
detection method was established, which can initially identify the distribution of SVCV in different
tissues of diseased fish.
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1. 5I8

4795 7% (Spring Viremia of Carp Virus, SVCV)2& —Mfuikizs, FEKETHZ, ©r LG EHEE
1 TR R BN R R R B R R 0 7 MLAE(SVC) e SVC XORREE fh 4L GV /KR, e —Fhadk. Wik
PRI . T A feE i, Ghf, 606, G, M, ERK. SEHMIAERIT. SVCV 2
KRR IE I — A X R, 1 A sh W B A U OIEY K H A o 75 B 1) R R (%0, R IE AR 2 A —
KENWEEIR[1] -

SVCV A& Gk i 7 i AR SU AR HEAT V)22 Wy, BRE I 400 2 B S kAT RN, IR SR S
7k, W ANRIG A ELISA, B0 4 TAEM A J7i%, W PCR Al DNA R T 552 2] JRAI 4258 ik
ALY R A0 A ERA S R AT RS e i, BAR R, RS SRR, v RME
N PR 17K AR Sh A9 5 e SR 757 3] ASCRIF SVCV %8R A BRI i O o e S 1k, SR 3L
PCR ¥ ## 1 714 bp H B, Hif ¢ (DIG)kiciREr, S SVCV 1 ISH Jiik, WIS Hiw SVCV 1Ef
RNAELEIRBAL, NEE— B0 7T SVCV IR IR HLER SR AL T SRRl k)

2. MBSRE
2.1. #H

2.1.1. B/
FE Je P R IRIE IR BE(IPNV) A% Je i I 248 B A0 22 (IHNV) . 81595 85 (SVCV) . AT MG 48 5
INFER 55 (EHNV) ZE 557k th A 5256 == (R AT

2.1.2. SEIOHES
N e p 8 R 1 A T 3 0 3K .

2.1.3. {LE&FRF
. 2L AXIOPHOT &4k «
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7% : Roche 47~ DIG High Prime DNA Labeling and Detection Starter Kit I, DIG Wash and Block
Buffer.

22. EWAE

2.2.1. HRERAEIZ
FIFH FHM 4iffi%t SVCV i S MUK MR/ 18 SVCV isE, T Karber J5E0 555 5% 5 N
10°%127/0.1 mL.

22.2. NI

U K Py 58 0 1 225 — AL ORI SR S8 T R AR IR, o 20 Ry i 2 ZH (O HE A RN SEEG2H - 10 %) K
2 EAFRTE 10°C/KA T, KW a% 1:1000 ELIEENSEIR A, ENPERRYE 3 d. AN 10° 247 11
SVCV Bl 5 pL Xf SEI6 41 BE 5 fa BhAT I B LML i, 2D aidb . VRS BRI g si )
WA, FHRPEA % B A S04 H I B A AR E IR .

2.2.3. 51¥ngit
MR SRR BETT 51 (L 1)

224, "B PCREE
it HH B S RSRECIR (975 2 2 U B RNA, #E1T PCR %5 .

2.2.5. HFETRIHIE
1) HIVERIR DNA: JEREEEUFR 2 RNA, FIFH G509 86— 2% 714 bp HI )7 Bt. 72914 1.5%
TR A FRVK S 8 o FTREE IR RSO RI B T PCR 9738 HE 1) 714 bp v BOdhAT [
2) DIG Fric: %8 DIGDNA fmythmic ksl & i B, K =1 ) 714 bp Jr Bebric B DIG-714 /%t .
3) PREMKREEMER:: 1% DIGDNA E AR C R MR S U, EHE A IRE R

2.2.6. YIFEIHIE

KIS AU 2 10% P RER E 24 h )5, 70kl WIERRE =M. Sl b biK, — W&
B, et YDA . SESEHUN . IRV R, AREESECP AR RS 2> el b Ul B, R ok
RO AR BT A o

2.2.7. ISH &3]

WA Y] I3 60°CIEIR 45 min KA, Bl 52— HR Bl . B RS ZBEKAL: INNE 100 mg/L
HEE K [ PBS, 37°CyH4k 15 min; T4 1) 0.4% H % % 6L [ & 5 min; 2 x SSC (0.3 M NaCl, 0.03 M #f]
WEIREN, pH7.0) = IEIZ P 5 min; 500 pL Fil44 52 (4 x SSC, 50% FH L%, 0.02% BSA, 0.02%% fEHi, 0.02%
PVP, 5%t & 7 S bH) 37 C 4432 30 min; DIG-714 #REFAWMFEF 1 ng/ul 42°C 448 2 he Ik 37°C, 2
x SSC {52k 30 min, 1 x SSC ¥ 5 min, 0.5 x SSC ¥ 5 min; =i Buffer 1 (0.1 MTris-HCI, 0.15 M NaCl,
pH 7.5)¥E v 5 min; 37°CHIA 500 uL 7 5% BHETFIE Buffer 11 BHET 15 min; 37°ChiA 500 uL 54 1/1000

Table 1. RT-PCR Primes of SVCV
% 1. SVCV RT-PCR 2|4

L/ B 2]l Jr B
F1 5-TCTTGGAGCCAAATAGCTCARRTC-3'
714 bp
R2 5-AGATGGTATGGACCCCAATACATHACNCAY-3'
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i DIG B LB B 5 &4 & 30 min; ZiE Buffer | 3%} 10 min, Buffer 111 (100 mM Tris-HCI, 100 mM
NaCl, 50 mM MgCl,, pH 9.5) 4 5 min; #0500 pL & (75 mg/mL NBT, 50 mg/mL BCIP), =ik
4 3 h; Z iR Buffer IV 281 87 15 min; 0.5% 57 8 22 K7 2 44 5.5 min 6 B ZEEI /K, — FF 2R B #: 10 min.
Pt it . Al WPH MRS S R . S5 RAIRA Bon . [RIRBEE B X R DA R 4 fid e i £ 1 A
MRMEED) R, 544 IR Bk 5 ik AT R o
3. #BREVE
3.1. RE-HOFIE

LA SVCV &[S AR, FE%F IS it AT o FE DI 5, ~PAT I0 52 T R BT S4B A R AT A5EAR
(MR EE (2 2)0 THEL4EH SVCV IR 2 352.15 ng/uL.

IR [ DIG-DNA & A0k ac A 77 &0 10 B AT B DNA FRic, DIG bric Ja P FHREH R BE3 A
100 ng/uL.
3.2. FRENREHIESE

TERSFR AT 4 2 (NC) IR FREATBE 5T 58 [ NI PEIREF VR JE, SRR, K 1 B8, DIG #REHE
0.1 pg/uL W RHISERE S X RRZE 1 pe/ul BB M BEAR Y, R ARG P EREN I & B THIRE, 1%
DIG Fric 23 i 26 5¢ 5 s 4t 5t K274 2300 ng. 7E{i# Southern blot B}, f# I EE 2 25 ng/mL 428 ¥,
T ZAD) 228 SRS I AR RE 22 1 ng/ul B2 ZE W

3.3. IRt

2 B R VKA I 45 5, DL 714 bp Y SVCV. 224 bp ) IPNV. 505 bp ] VHSV. 580 bp ) EHNV
TENXTHRZE, 19 2AHM M H 5% .

] 3 4 SVCV #REHRr 1% southern blot 5245 R K], 15 SVCV HILAAEE R, HAE T R,
T HARFE 3R A A5 S, VLBHEREN S HARRE M TE A58 B, X SVCV KA R AT IH: =k

3.4.ISH &R
A TR a8 1) SVCV R4 ISH il 45 SR (K 4) 55 BB ZH A R A ISH A6 45 (K] 5)F b Bon, 7E

Table 2. Concentration of template DNA
3 2. SVCV RiRKE

SVCV
AT IR 1 AT IS 2
WP <dsDNA:50> <dsDNA:50>
Abs230 4576 5.249
Abs260 6.812 7.274
Abs280 4.143 4.552
260:230 1.489 1.386
260:280 1.644 1.598
Conc.(ng/pL) 340.600 363.700
SEME 352.15 ng/uL
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Figure 1. Quantification of labeling efficiency with DIG-SVCV;
C: Positive control; 1,2: DIG-SVCV

1. SVCV RELRERESE; C: PAMIER; 1.2: #RicHY
DIG #&§t

4 3 2 1 M

Figure 2. Electrophoresis map for RT-PCR product; M: Marker
2000; 1: SVCV714 bp; 2: ipnv224 bp; 3: VHSV505 bp; 4:
EHNV580 bp

[& 2. PCR =485k El; M: Marker 2000; 1: SVCV714 bp;
2: ipnv224 bp; 3: VHSV505bp; 4: EHNV580 bp

4 3 2 1 M

Figure 3. The result of DIG-SVCV Southern blot hybridization;
M: Marker 2000; 1: SVCV714 bp; 2: ipnv224 bp; 3: VHSV505
bp; 4: EHNV580 bp

[& 3. SVCV 4T3 5 southern blot 2232258 & ; M: Marker
2000; 1: SVCV714 bp; 2: ipnv224 bp; 3: VHSV505 bp;
4: EHNV580 bp
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RAK E

POBE HR i  WUATZHER YD SR 2 1 58 G B BRSSP m (R R oM SR BN BE AL, RERS
RS HARRR R P 7). Heb, BN, DIAHSRI AR G2, IRAS P th W%
FIBUDI RS S, HEARME S EES .

o i R A8 £ V) 3EAT SVCV IRETR ARG ISH, TAes (1K 5) 3 W fil fe a5 L) Fr b 38380
LR AT s AR S ALY b S 5 B R L B0 SVCV SR AR 2 S8 B i

4. &g

ISH 527> TAEY - SHGUEA G — TR, © NANKT BT SR AR Al . DS
il AR RELRE . TRERHEEL L B M5C R, AR S QAL N Bk E R T DNA 51, 5
TATE I H S e AR T — AN E ATk ISH HORTER 2 LR VZ[4], H H BP. IHHNV

Figure 4. The result of ISH with DIG-SVCV for infected samples A: internal
organs; B: brain; C: eyes; D: muscle

B 4. SVCV B ER &AL AIEY F ISH 25 RE A: AWBE; B: fiX; C:
BR; D: ALEI

Figure 5. The result of ISH with DIG-SVCV for healthy samples A: internal
organs; B: brain; C: eyes; D: muscle

E 5. BREEEPNAEYR ISH Z5RE A: WBE; B: fE; C: fR;
D: AlA
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ERARET O Mk, SN SVCV IR 4L T AR T B, ISH FERE B EE R BEN AR N 55 R 1%
B BURAS . REFK R HBE 7y, TS R A 22, R ATRe HIURIIvESS R . RikiE, KB
700 bp #REH A RUFHI751E 71[5] -

AR SCHR I B 2 1A 5 R B A SRS, X SVCV AT Y4, RN k4T DIG Arid, 13 2IR
5t DIG-714. it Lo B ARG RS AL 4 s (R B 22 5%, 1151 DIG #ric DNA &, SVCV R4
B4 0.1 pg (A5 X IE DNA (1) S35 m] W, Ui B AR iE PR EH S B T FHUHIFR IC 208, 2 fbrid e th 400
B 55 S HH K200 2300 ng. 7EAH Southern blot i, ff FIFGREZE 25 ng/mL (42583, AL F 2438 s
B AR 2 1 ng/uL FIARSS IR o IRET IR S M SR 00 45 SRR BH, PIFPRET RO br ic A LA B8, X Atk
(X HEZH %A 28 XN, DIG-SVCV Hf bl RiF. N TRYeseab st Bgn], mpiE. iR, . U4
W) R A I BRI PV SR, R BN LA BA R s %, AR 2R bt m] ¢
BB HIEAS S . Bk, ARSCEENL I 77 i — P TR I S B A e B A, B AL, DA
AR5 R BRI O, & T AR K AR Sh A0 2 B A IR 2 W

EHEWH

B 5 Tk A 2 30 H (201410059)
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