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R AELBRAAL B REETI T RORNEE OB ERERAERZ. £REF,
EI0dEE N ZEBN AL TR o W EE MM, 38 A4 %0 ¥ & 5= K3 R 425
cm’Br RAE K, ZCyHV 2R AR L EARERGERAM, 3demEHEHATI0%
W/mL; 7eima& K46 d/E A oy 40 fo Jm % &b ; CyHV-2R S B R 40 i 5, 24T 7l
BT EEATEL YT S RmER LM AN % ERLRE: PNP5a. MPO. MHCI .
LYZ-C. IL-11. ITLN. PNP5a%1DUSP, Real-time Rt-PCR%: B 77 K ¥ 4 4 B £ 40 iy & F
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AL, TRz M . BB SR A SV AR B Y
SR B2 AR ) AR SN A0 3 Ay, S A
PE RSP EE FR R AT B o XufFUHGE T — PR
& 2% 40 Jif & (Koi-Fin cells); F T CyHV-21) 43 B Al
PHESLIRM, SE AR EE A AN R A AR IR A
WF5E CyHV-2 6 0 (0 BOm LB . i 32 19 G 252 By 1
BILH K 85 5 1 3 00 FR A FH 56 2 45 BT 40 5]
BAEENE L., AFRE 7TRAEFEN
SERMITEEAMR R, BT T CyHV-209 kSN E
SIRYLARY | O IR ABFSE CyH V-2 & il ML %
B 516 A AR IBLH LA T B AR F B .

1 MRS A

L1 St & 5/KEK

5B R (Carassius auratus gibelio)/k £ 2
15 cm, KB 29200 g, WA L 930 25 8 X U 3k
S EHRENTRA A, T R KRR SR 2 IR T
SEHY, CyHV-29 84k B AR 5256 2 43 B R A2
1.2 LI

JBEEE I, M199%5 5L [ Gibco A Fl 5 7
HE . B EW A Sigmay |l 5 MRS 4E 4 K
Kl F-(bFGF), 43 iz A= K+ (EGF)I H Invitrogen
oNEL R4 I (FBS)IA A B M U275 /A #
1.3 S BRI EEESL AN MR IEF

I R, 20 mg/mL s FR 40 1 W iR
130 min, 75%IPAEARRIE#E30 s. (HH T A K
s, EEENE N RERMETEE, HE51000

UmLF X, 1000 ng/mLEEFE K, 2.5 ug/mLKyH
PEEE ZBIYD-PBSH P33R BR 236 ; 78 TG 2% 1
B 1 3 65 55 29 1 mm® A /N B R i AR
0.25%J 25 11 T F10.02% EDTAHT; 14 5 e 1) 15 6
R BRI 2S e’ I TR, 3
B T25 °CHiF4ET; 1505, MA2 mLEH
10%1) B 2F I3 (FBS), 200 U/mL 2525, 200 ug/mL
BEREE, 0.5 ng/mLFiEE £ B, FGFRIEGFRY
M199¥5 3, IE & TAME R F, Kigk24h
Ja, A3 mL& A 10% FBS, 200 U/mLi5 % %,
200 pg/mLEEF 2, 0.5 ng/mLPEE £B, FGFAI
EGFIIM1998s 7 3k o g K 0 2 50% 11 5 £ 4% 3%
o AT BAAOWES, AL HohiE iy g
J2 A0 A B B SR L R A T0%, SEATARARIE 3R,
R oI TR B G B % A L R 1 AR A

1.4 CyHV-2RL2Fny 1

B 1 mLs 55 2 W (10°~10°%% D1 /mL) i A FJiE
AR5 e RS S A 3 32 b, 25 °CIH 1 h
Ja, BRI, A5 mL%& 10% FBSHIMI199k4
FREL . 25 cCHEFRAA LR, WMERAN IS AR 1L,
FF30 3% 40 i CPEJR 25 850

1.5 CyHV-2¥ EhZ& a0 E

CyHV-2R YL i ARG R i A ML 5 550, 1. 2,
3.4, 5. 6. 7. 8 KAralisE LG, AR
PR XuSE "R Wang 55 U ST 14 G 8 5 TR B
s B 10 S GO0 o R T By — U0 il 46 0 45 U
FR 4 DNA, NanoDrop2000ill & L DNAKY 4l
JEFMEE . PCRE|I YRS % WangF (3R 1),

% 1 Real-time Rt-PCR3 |15 751
Tab.1 Real-time Rt-PCR primers used in this study

GlE s Fra(5'-3") Rk PC
primer name sequence annealing temperature
IL -11 Forward: AATCTCTGTGCCAAACACTGG 56.3
Reward: GGGTGACTCCTCCTCATCG

ITLN Forward: GAAATACCCCGTGAAGTTAGGA 60
Reward: GCAGTTGAATCTTTGTCTCCAG

PNP5a Forward: CAGAAGATTACGATGCCGATG 56.3

Reward: GTCCAGCCAGAGGGTTGTT
MPO Forward: CGGTCACTCTCTATGTCAGCA 60
Reward: GTATCTCCCAGCCCAAAGGT

Forward: GTTGAGAGGGAAGGTCAGGAAT 60

Forward: TCTTCACTTCTCCCATCTCCA 60

KRT -8

Reward: CAAGGATGGCAGAGTTGTGTC
DUSP -1

Reward: CATTTTACCCAACGAGGACAC
MHC |

Forward: CTCATCTCCAGTCGTGTGTCA 60

Reward: AAAGGTCCCGTCATCATTAGG
LYZ-C Forward: ACTTGATGGCTTTGAGGGATT 60

Reward: TTACACTGGTTCTTTCCACCTG

CyHV -2

Forward: TTAGCGTCAGGTCCATAG 59

Reward: GGCGTGTAGAAATCAAAC

http://www.scxuebao.cn



12 44 HIRSE, 4. BUES T IR S R0 6 40 i Y 2 RO 25 5 S 25 TR A K 952 R 1917

Real-time Rt-PCRELIE 73 #7 1 FH CFX96™ Real-time
PCR Detec-tion System (Bio-Rad). i 14495 °C
30s. 95°C5sF1549°C305s, 40MEFF; 65°C 1 min,

1.6 CyHV- 2R ZHIREIEELMMEHERIR
BREEREIENTL

AW A A ML K- oy T L-11, ITLN
PNP5a. MPO. KRT-8, DUSP-1, MHC 1 FILYZ-
C 8B 38 1 6 3[R 7 CyH V-2 e 8 dJ (178 b 1
o ZHR“CyHV-208Ye 1y 425 B H CyH V-2
SRR 20 L, > 4 it B CPE R 2 80 % Hif Wi 4 4
i ; TRIzol (Invitrogen, USA)EE P EIRNA
RNAF i Z: DNase 12b B K BR 5% R S 41 DNA,
{ifi FH Primer Script First Strand cDNA Synthesis Kit
(TaKaRa, Japan)Fl| FHBEHLT | 4 5 0] 5 5% A W25 —
5 cDNAHIWEBI MR o i I B-actinfE iy NS .
20 puL/Z WK Z . 1 uL cDNAFES:, 7 uL nuclease-
free water, 2x10 pL 12 2% MOBUFT 1 pLAgA> 5
HAZE S %10 pmol/L), LXK G MRS %
XuZE I Podok 5 Y 1), P IGII4ME: 95°C 30s;
95°C5s, 60°C/56.3°C30s, 95°C 1 min, 40
AMEH; 65°C 1 min, 218 Podok &5 "W 2 AACT 44
LAk ¥ Real-time PCRECHE , {6 JH SPSSH 1 E4T £k
P b3, R 253 BTk (ANOVA) AT 1 3 1
G3HT, P<0.05 K253, P<0.01R2: 7k 3.

2 #EH

BIREE AR RRIEST
R % 2] AR 25 °CHEFR10 di A,

21 &
=
=

ATULEE ST 00 240 L DA FC ] FR1 43 25 3 0 (Bl 1-a) 0 4
JiL e 3 N AT 5E 4 7 5 NS T AR 2S em R 55 L IR
o MR KRS RAFRT, 7F B AU s
ARG SRR HES . B A A0 AR 3G
20 6 T2 285 by A0 B AR ) i T A AL A AR (BT 1-b) . 48
SO IE SC B 1 A S AR A 66 4 0 1 i v VR
H15%, A FRIRE 25 °C,

22 REMNEREFNFEREEZMEBRD

B
(LAY

22 CyHV-2E WYL CCF(C. auratus gibelio fin)
200 T30 05 D S 1 S AR N o R
SO, HH B 4 A0 it 4 4 /D e s v ARE R (B
2-b), 5T A BT R B L A SR A
B G (F2-c)o i B IR YL 55 8 K 4 it 1 BB & 11y
CPE(cytopathic effect)(2-d), #5734 s H B 54 f#
ML, XA CCFA M A R Ar, R BUAEAT
BEYUREIR (F2-2). 25 L, ALK B E
CCFJFAC4H g 7] LV Y CyH V-2 88, JE 51 E 40
LR A8 O, 5 AN AE R GE (1) CyH V-2/8% e 7
TR B G 2 2R 40 i 2R (GICB) H B IR 26 01

2.3 fREIGEML%

CyHV-27ECCF4H il rh i 43 th & = W1, o
BEAEBRYL3 A AT K, CCFAIL b i W i
Jo5 1 7 B TR 108 DL /mL(1&13) . 9 B 7 AR
30K T E . Z5a R R, 2CyHV-2
o3 5 7E CCFAH i % BE AL T 10°F% D1 /mLIN I A g
S CCF A M B . (9 B Y i bk . 20 55 i 3k 3

200 pm

1 RHREEEMBPRIS
a. 10 dJ5 57 73 MY 6075 6 40 B A SRR IT RS ok s b, S 7 AL 60 B N B Y R T B S
Fig.1 Cell morphology of C.auratus gibelio fin (CCF)

a. after 10 days, cells outgrowing from primary explant; b. CCF fibroblastic morphology
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40 %

100 pm

B2 CyHV-2BR 1K 7 5 SREIE 65 240 A A 240 B s 20 38 Y
a. VRIEH 53 7 SO TS B4 /0; bc. CyHV-2I8 4 L5 77 L0 TS 65 41 0.6 o 14 40 MO 28 200 s d. CyHIV-2/K S LIRS 7 L6079 65 441 a8

dJ F) £ L A 2

Fig. 2 Cytopathic effects (CPEs) of the C. auratus gibelio fin (CCF) cells infected with CyHV-2
a. normal CCF cells at passage 1; b-c. CCF cells infected with CyHV-2 at passage 1 at 6 dpi (days post infection); d. CCF cells infected with CyHV-2 at

passage 1 at 8 dpi

6.5 ¢
E 60
=
X255
0
=E SO}
& 45
40

0 1 2 3 4 5 6 7 8
S L 5 ] (8] /d
time post infection
&3 CyHV-2R:CCFZaRE Y 14 78 ph 2%
Fig.3 Growth curve of CyHV-2 loads in CCF cells
10°%8 DL /mL i, 9k 5 4k T3 56 F 5 9 DU
CCFAR I nl i B =5 i g L MICPEF LR . 25 I,
CyHV-2455 2 1] 75 A< 52 90 44 2 11 CCF AR 40 Jfd o
HEAT RS, 5 R B
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AR A CyH V-2 /8 e S i AR, 7
0 D2 52 SO (SSH),, - 0l LB i 1 bk
SR (YL 2 HLEL A0 T Y S 7 R ) A e g
(R 4 LA T () 57 1 AR ) 5 1 o) B 4 22 ) 2
SRR RE A SC L U 1O b & B SR IR e 4
HIIL-11, ITLNFIPNPSali 1k R, 1618 PE kg
HHMPO., KRT-8HIDUSP-1%. & . i
MHC 1 FILYZ-CIAE X A~ S 56 21 v 34 3 1
AL HEW LARSANFEFATRES 5 T 5 & R M HT
CyHV-24i5 8 W o R PE e B 2% o Witk — Dk SE
ARSI EE I A B S R A3 AT T AR 5L 5
4 8 1) CCF AR 40 it 3= BB 75 00 FH 1 40 it /K SP-F 5
CyH V-2 #: J8 e 5| L 19 5 92 1 24 [ . CyH V-2
JEYL CCFFAC 40 A, >4 40 M ) B8 CPEYR 48 #8 it
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80%IF AL, a2 mE oY L3R 8B 1 e g
FEH, HA AR R R R, LYZC
FERARRT F K e, 290 NS B-actinff)
10f%, MPO. ITLNFIPNP5a¥J4 &0 FiH,
KRT-8. DUSP-1FIMHC 148 —EM i, MIL-11
B —ER T (B 4), BRIL-115 A HAR T4
B B8R G IR 1) 55 A R 40 7E f0 AR K ST R AT 1Y
o TR A R 2 1 GG R KO SE e 2
SRUOVI BT IL-11HE PR, 000 HC A 2 8 42 52 17 ]
HE PR AE S 75 B e CCF I A 20 i iy 30, i A ok 5
5 HURE IS 1] 2% 7 5 7 2% % 5 | S 240 B 1 0 o 722 &%
NG, PSSR RIE KRN, BA
WA, £, ARSI A CCFIR R4
i 2 0] 7 A0 KOS A SE CyH V-2 /8% G 41 i 51
1) B 928 T 45 B o 38 3k AR S 7 40 L K P
—#ESL TITLN., PNP5a., MPO. KRT-8.
DUSP-1, MHC 1 FILYZ-C3:NZ 5T 7 & i
R SE R e R A R, P LYZ-CHEN R
KAV f5 oy W, HEDN AR S F AR S R MU
BRI IR A T T A A

3 itie

“HE Y M SRR B B T, R — P R

(R ]

210 | k ¢
*’\ﬁj 6
=
== 4 »
]
E 21 ™
ﬂ ] e
0 L=—tl] ol T ot 4 0
| 2 3 4 5 [ 7 8

G
immune related genes

B4 GREEEREEEZEPCRIEN
S 7 3 I mRNA R 3% 5 ] B-actinff 723k S AT 4R MEAL s S04
34 AT RIME; X% LR Rk AT B E ST *.P<0.05,
** p<0.01. 1.IL-11, 2.ITLN, 3. PNP5a, 4. MPO, 5. KRT-8, 6.
DUSP-1, 7.MHC1, 8.LYZ-C

Fig. 4 Real-time RT-PCR analysis of
immune related genes

The innate immune gene mRNA expression levels were
normalized to B-actin transcripts, and the data were expressed
as means * standard errors (n=3); significant differences in the
gene’s expression are indicated with different letters; *.
P<0.05, **.P<0.01

L) e 2 2 i, AR BRSNSk K
A AR B8 BE M AT o CyHV-2JR ik 32 22
A B R FLEE AR A, X S AR 6 Y Bt
R NREH, KF100%., TtoZE" W5 E, %
o 1 AT IR E M 15~28 °C, /KR 25 °C
I AR B B AN HET, EHNIMTCyHV-2
Jod B 119 J8% e AL i A 2 2 T 5 Ak TR 2P B B
W JGAT R B P 1 B O 3R . 2R AR TR Xu g
53 B T CyH V-2 7] DA S Jdk G 4 0 (1) 68 2% 4
Ml Z . Tto%PORGE T CyH V-2 fi% i L 4> fa 6
(GFR) 4t R . SARSE"HE T CyHV-21] L gL
LG 1) S5 AR B 20 L &R (GICB). ZR G # & 1)
HFREE IR, CyHV-24% 5 76 A SN e A &2 A Ry
SR E FE N, H AL R A YR
PR, X4 1010 8 5% 240 M 25 (GFF) R4 8 1) £ 2% 441
MR — o B R, R I RORBRAIG,
T Ao S She IR P i 200 L 2R 0 A 50 A 0y e e 12021
HEM CyH V-2 5 X 85 4 5 4 K 1 41 B & 7T fE
B R U o 5T o RS Y B 2% 40 O AE 1A
SR RAF IR SRR, HSC IR AR
AEE, BT AR T 68 412U S AR Ak R
FEM AR IR . ARBFR IR T S AR Y
5 6 20 21 JFAC 40 MO Bk (CCF), I F1 AR 5236 %5 4y
B CyHV-2X%F 7Yy, RILREHE 51
H Y ) CPEY A8 %00 AN 41 =S v Ak (11, El2-b,
2-c, 2-d)o o BE R 52 Tt 2 A B 7
AE A% 75 A BIF 9 i 57 19 CCF IR AR 40 i ik v A 7 1) Ja
Py 14 (#13),

Ry i — 2R G AS 52 0 1) Y CCF 4 A bR B 75
I8 T CyH V-2 5 4 S B G 5 | S 1Y 56 38 I 25° Jse
N, A3 BT T A DR 2 I AE R S 5 v S
MJIL-11, ITLN. PNP5a. MPO. KRT-8. DUSP-1.
MHC 1 FILYZ-C5 CyHV-245% B B YL A 54 (1 8~
JESLA . AR SCEGESLIL-11, ITLNFIPNPSa
52 MWREYCyH V-2 5 1Y 5% 0 4 ¢ 5
MPO . KRT-8HIDUSP-15 &Y CyHV-24% B Il A
RIRICT L By B G e PR A OC s Wi LYC-ZFIMHC
DU HE R o 52 0 20 v 34 e ) R s e e
FIFH CyH V=23 35 7R S M A 9 4 8 1 JEL AR CCF
YRR, & BRI e % B R AR AR SRR 5 2 T
ARS8 8, HPITINERKE B, &
JE— R AR URE R YRR R, £ S
HRERGEERN™, fTEshiE EGMt, BE5
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240 LA 5 g D A IR g, T o of R R 3R 2R
HEAY ™, BET, ITLNC Z900E L 7E B
(Mus musculus). N(Homo sapiens). ¥.ffi(Ctenophary-
ngodon idella) FN il (Silurus asotus)?* A P A]
FPERIK . PNPSaKk N R IAKF-WEME I, E
J2 — i I A A D RE 5 LA W, 3 o i AR A
SRR AR T AR S SR R B 0 T 3t
FRALFC ™. MPOREIN R IK K- W1 B, &
J& — M S A ) R S 2 08 10 B 4 i % 4 I
WORL, JCHOZE MR . T A G A
JHLRURE e BE T, BRI A5 A FE R AR RO, X AR
Py B SCHEME T, MPOWT LA FH e P 38
R A 1 0 3R T AR (R B TR A =
PERERR, ARSI AR A B R
AU, AR R S Yamamoto S R
B2, HAalggfERmEEARNITR . WK
P7s, LYZ-CEEN R EME ERR105 UL, 52
HIHE 1 LYZ-CTE SGIVIER YL ity /1 B F.(Epinephelus
coioides) e W HIE 200 i 1k B R 8 I 25 S 01,
WG AE e KA e h & —Fh B E a1, A LA
R A ARG, 2525 R Byl ,
FLAE P T . U . PUR L UM RGOS B
S Sh, H OO E fE Rl A R, B
16 (Paralichthys olivaceus)5 fa b & ¥ AE
FHBOSN e LY Z-CHE 8P 1 CyH V-2 T B L 1Y
JoRAE e P 2 b AT DI RE . A BFSEAE
JF A CCF4 /K7 btk — BB 5E T iRk 73k 45%
MSERR 450, JFUESE T A S H A Y CCRIR AR 41
JLRE 8 1 F T~ CyH V- 2J8% G 0 14 £ 922 13 24 B L 1Y)
FHOCAI ST TAE

Zi L, ARWESEIT R TR CCF AN bk i F
S ARG CyHV-255 15 [ G A R 57 1 52 56 TAF:
RSN 5T CyHV -2 B 5 J5% 27 4R fiE R 24 4 s 1
TAERME T R e . fE itk TAESERE |,
A% VR A4 K 2k 2 6F CCF B AR 40 i A7 0 ik . 4%
10, DV 7 — R AR E AN S 7 AR 7 6 2
ML Z, b b MR 58 CyH V-2 B 48 LA 5 1 K
HMEYAFERY
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The expression analysis of immune genes and microscopic morphology of
CCEF cells in response to Cyprinid herpesvirus 2 infection

XIA Siyao', WANG Hao', Patorida Podok', XU Dan',
JIANG Yousheng ', LULiqun", Motohiko Sano *

(1. National Pathogen Collection Center of Aquatic Animals,
College of Fisheries and Life Science,
Shanghai Ocean University, Shanghai 201306, China;
2. Fisheries Research Agency, National Research Institute of Aquaculture, Tokyo 516-0193, Japan)

Abstract: The aims of the current study were to investigate the primary culture of dorsal fin from Prussian carp,
Carassius auratus gibelio and its susceptibility to Cyprinid herpesvirus 2 due to the lack of commercial cell line
supporting CyHV-2 infection. The cells detached from the tissues in 10 days and fully covered the bottom of 25
cm’ culture bottle in 3 weeks. Cyprinid herpesvirus 2 (CyHV-2) continuously propagated in the cultured cells, as
confirmed by a quantitive real time PCR, with the highest viral concentration of 10° copies/mL at 3 days post
infection. In addition, cell death was observed in the dorsal fin cells upon CyHV-2 infection. Cytopathic effects
(CPE) were observed as early as 6 days post-inoculation, and as the infection progressed, CPE became more
apparent with cell debris and cellular exudates in inoculated cultures. The expression levels of 8 immune important
genes including /L-11, ITLN, PNP5a, MPO, KRT-8, DUSP-1, MHC | and LYZ-C were significantly different after
viral challenge, which were determined to be involved in host response to CyHV-2 infection previously. The
results above should be helpful in further studies on CyHV-2, including elucidation of pathogenesis, host-pathogen
interaction and development of anti-viral drugs that can ultimately lead to prevention of this viral disease.
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