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BE & X R HEE 7 L 5 1 5 5 8 R4
U 4 40 4 O T RO 5%

7 1 A 2 x 2 2 N 2
E }% ’ %{/7\7@ ’ /f;% ﬁ ’ )% 7% ’ ’éj 424:\
(L AR R A4 7K ™ 2 B, #1E 2RIX 430070

2. EDK PR 2 B BE R TR = BESE BT, WAL I 430223)

WE: hot R E X Re 7 Ilm & (CCRV) % 338 & X Baa i JIE 20 o (CCK) X £ A = 1 il
3,00 CCRV g %ty CCK 41 g & 5% 3 A £, & A Hoechst 33258 % & DNA K B 1t 4 0l |
TUNEL R B E Gl # 40 e fe il A R & Rkl AL R (LA I & 7 AT L, RERBER
DR, AERERAX B AR MM E AR E Y%, MEaE %, @R E R,
Re% 72 hjg A # AL 20 fe o & A (CPE) 5 & /&% %+ 48 h J5 Hoechst 33258 %5 £ R & 7, 40
HeL o g, B 8 AR & BB, T LR B R /N, 4E R T 3 B R JED 3w s DNA B B AL
BMERD R, KERFHEM 12h 5 H 4 DNA WAL K Bfb, 5 B4 3%,72 h & 7|
ETUNEL R M & R LW, AERLAM T2 h 540 2L F 4 DNA BT, H K E & 3" K
HEMAEE(-OH)FE, TGl Hla N4 RL F, mERSEL 48 h 5,4 53.44% @@ fg )b T
TGl H;HAICLAMKAERMNRERLERNEREBEE T, HERLHEN 24N
FORKEREEL ERT, ER AR NEE, L& RE L HRKENEE X RaETinm

ETHRFRARAXREE R ARAERA T, XA ARRATRBTREF LA,
KW o X Rt THIESH; BMALERF; BRAT

FRESES: S917.1

O L O TR T — o A TR I S SR AR ) IR
Ye i SR, WL S5 40 M8 o 2 b A BR B R o, i ok
e DRI R 2, 0 20 M 2 A M 1 B AE T R
i AR PR T B B TR A S A Al e
fiE, T 4% BY A0 M 2L W2 59 3 R > T AW
2 R LA R U 5 A A S AT R

50 AR TR S R 0 ) A
B9 — B WL 75K . Pham 257 BF5Y S B AT B £
(Epinephelus sp. ) ¥ % % % 11 %5 3 3 Fh k15 £ 40
M %R YA T . Huang 28 BF 55 % B i % 6 2 Al
i 2R ORI & 12 1 S BB Sk B 11 8% ( Pimephales
promelas) FHM 4 Jfg J 7. 7k £ X RNA %5 #% [
VP3 B [ AT DL o 2ROk R i R S A 2 L % LA
BT o A e R A IR BE 55 7 PNV i) 3 i %

W %5 H H9 :2012-08-14 & B HEE:2012-10-04
FTENI B 2 g5 MEAT L (el ) BHFF £ 35 (200803013 )
BIS1EE . % 4 £, E-mail ; zenglingbing@ gmail. com

XHERFRERD A

AL caspase-8/3 i S B & £ ( Danio rerio ) 40 il I
-0 JF HLl it VPS & [ MCL-1 jg £ s,
KZE 6] ( Scophthalmus maximus ) 5 IR 5 3 SMRV
AT LA S8 ( Cyprinus carpio) 41K B R T2
KK 14 £ ( Oncorhynchus tshawytscha ) W fizy I
Ji 4 T i ( Salmo salar) - 5 S £F 4k 040
S L DA R s 240 i A 4 R s 78 500, O 5L S 2
Mo =" . i ff ( Crenopharyngodon idellus) ' i
I 78 5 5 0t IR G A A R
BE 5 X ( Ictalurus punctatus) J& 3% [E B 5
FOIR K 5 | it o, 7 3 R R 0 3 X & 20 i 57
B o BRE SR i A I e BAE SR R £ ol
Bon) B S B, FE TSR R Ak 60% LA B, H
93 S5 BE 8 SUFE B0 J 0% 75 (CCRV) ' B
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37 %

SRR 7 I B (CCRV ) 27K AR M fizg I 25
JE UG, JE— R XUEE RNA 5 85, 05 8 56 K 41 i 11
A3 B RNA 41, CCRV A 7E 5 s X2 fii
HELHZR 40 g & (CCK) g™ H H Al A A
CCRV 5 CCK 41 il 8 T- M WF 58 it il . A 5250
K F 22 At B 0 TR 7 5, BF 98 T CCRV 5 &
CCK #fi ffd 4 T i 3 #2 , 2 ) W] CCRV Jk L AL FE 42
P T S R

1 MRSk

1.1 K

M199 %35 3L DPBS Hoechst33258 \PI JC-1
JBemE N B Sigma 2% F ( Sigma, £ [# ) ; DAPI Il H
Beckon /3 @] (Beckon, 2 [H ) ; i 4= L 1§ FBS iy H
TN Y 2= 25 w5 40 i 5 P 20 DNA $2 Bt 57
& TB302, DeadEnd™ TUNEL
System i 7] & TB235 Wy H F Promega 2\ )
(Promega, 2% [H ) ; T-25cm’ 4 Ji 4% 3% i .24 L 3%
Fe# g A Corning 23 A (Corning, £ [H ) .

1.2 HEESHEEEE

BE 5 R M E 40 i &2 CCK ( channel catfish
kidney ) Jg 4% 52 56 % 7 MR 5 B A SRR e
% 9895 B2 CCRV ( channel catfish reovirus) Hj 4s 5
sy e . T T-25 em® 4L 550 b
Fr CCK 4 il , il B2 28 C, i 3R iy M199. i g
KMICERZEE, 1 0.25% EEEH AL, 4% 1:2 ~
130 AR AR 35 o A5 AURE 37 BT & 502 40 L
T RS IR 5, B &2 % ((multiplicity of
infection, MOI) 2y 1.0,28 Wt 1 h, W% 3595 55 5%
WL, NS mL % 2% FBS fi) M199 ¥ 3538 28 C
B e, B8 BB T & H WS A A s 28 R
(CPE),

1.3 Hoechst 33258 et &

5 CCK 4 fifd 42 Fh T 24 L 40 M0 15 37 A, 40 i
W 1 x 10° A~/mL, fL3EM 1 mL, 55524 h )5
HEAT CCRV YL Sy, I 5 8 AR IR e X IR2H . )%
P R KBS W 3F B 9% W, DPBS Bk % 40 i,
I )k R (3 1) [ %€ 30 min J5 3¢ {4, fil A
1 mL¥R N 5 weg/mL (1) Hoechst 33258 4L {43 ,4
Tl ey 4 15 min, 58 5648 B B 45 (Leica, &
B Mg, AL R4 R, THOCRa R A dik
W4 ASHLET A AL EF T H R 100 A4, THE A
(i) Bsf ) T S 36 21 DA Skt B A v %) 25 ' 240 A 3 4

Fluorometric

(AP T-R) o
1.4 DNA Ladder i% 3§

F T-25 em® $5 5200 P A A0 35 CCK, 41l i e
BE 1 x10° A~/mL, 8 5 mL, 553 24 h J5 %
flt CCRV 21 M55 , 15 B R e X B2 SR T I I
THALTE o BITE IR YL IS 0,12,24,48,72 h 4L 1% 5%
i 1 =TI S 0T T
Promega #il fd 5 [F 41 DNA 557 £ i B 5 2 B 41
Jfl 3 R 4 DNA 2% 35 B WHBEIE FL Tk , HL R 65V,
LUK I ] 2 b, B R & 46 ( Bio-Rad , 32 [F) B4
oREE R
1.5 TUNEL # il

5 CCK 4I a2 R T 24 FL 40 M 85 3% 4, 40 il
WeE 1 x10° A~/mL, &fL#ERf 1| mL, 324 h )5
1T CCRV YL S8 , i B R YL X 41, 72
h J5#% DeadEnd™ Fluorometric TUNEL System jz
P GEAE U BT R 355 T 4 CTHMH4T L
4% Z2 5 I [E 5 40 1 b, B DPBS Pk % 41 i
3B PR S ming SRJGIMAB B (F 0.2%
TritonX-100 f) DPBS £ w1 i ) i 1% 5 min, DPBS
VRV 3 WG A 100 pL AW, EIE T E
5 ~10 min,DPBS V&% 2 U FEMA R H IRIE &
CF# i 45 pL BRI &9 5 wL fTdT fif 1
pl) s s ,37 CTiR& b #EtEE 1 h )G,
2 A2 xSSC 1y & il [ [ 15 min, DPBS ¥ % 3
U BER S min, 2 BROR 456 1 %6 3R -12-dUTP, i
J& A Propidium Todide (PT) 544 4 10 min, DPBS
PR 3 WK 9 AR W5 (Leica, {8 ) .
1.6 I G, H#i(sub-G1) 4Bl

F T-25 em® B 3200 P 140K 35 CCK, 41 i
BE 1 x10° A~/mL, &Rk 5 mL, 8% 24 h |5
it CCRV ,48 h i [ il 114 b Uic 42 35 % i 3 T 5 4
Ji, 5.0 U0 UE 41 . DPBS J£ % 2 IK. fi#i F§ DPBS
JHAE AN BE E 1 x 10°/mL, i A LW EH 0.5
pg/mL DAPI %3, %€ i N o o6 4 4 15 min,
1 000 r/min 0> 5 min, 3 I i, DPBS T £ 41 i
YLIE,1 000 t/min Z.0> 5 min, 3 F i, F] 400 pL
DPBS i & 4 g Uit 3, i =X 240 Jf2 {¥ ( Beckman-
coulter, 3 [& ) £ .
1.7 JC-1 ¥ & kiR AL Ik

F T-25 em® $5 5200 P A 101 3% CCK, 41 g e
BE 1 x10° A~/mL 4 fp i 5 mL %55 24 h )5,
Z M7 1.2 280 CCRV,24 h 5 B A 1 Ak gk
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BE 5 B SU R T 1 PO B 75 5 B SRR g 4 41

g R R 119

A ,1 000 r/min & .[> 5 min, DPBS £ % 40 i it
VM JC-1, AW EH 0.5 pg/mL, 2R T bk
YeYe s 10 min,1 000 r/min &.0> 5min, # &,
400 wL DPBS & 7 40 M U0 U, it =X 40 A 4%
( Beckman-coulter, 3¢ [& ) £ .

1.8 & CCRV & CCK FATik g

CCRYV Jig 7 7 il 48 45 SP R IR A AL B, 45 .55

65 C#4b 3 30 min K% , 48 J5 & Ys CCK 4i i, 1%
BRG], 72 h J5 W AE A, 1 000
r/min 2.0 5 min, 3¢ W AR ETTE. K
Promega 4fi g 5& [l 2 DNA & il 0] & 36 W] 5 4

B 1 CCRV B# CCK 5

(a) CCRV #7524 h 5L 4T ; (b) CCRV #5172 h

A g 5 9 41 DNA 2% By ig i B i i 9, WL I 65
VIR 2 h BRI AR AR G BEAR L SR 46

2 iR
2.1 CCK w5
CCRV YU CCK #ijiy 24 h 5, 2 fifg A

2, 240 I B 094 K, 2 i B )2 Wi 4 (141 1-a) 548 h
Je 20 s A BA R 0 AR M v 572 b U AN
A7 W SR 20 R B B S AR H B T 2
J AL (CPE) (] 1-b) o 1 4 HE 20 240 Jifg b
ER R PR (K 1),

J& 48 B 9 2= 3R

J P AE 4 (¢) IE# CCK 4ii il .

Fig.1 The cytopathic effect of CCRYV infected CCK
(a) 24 h post-infected CCK cells; (b) 72 h post-infected CCK cells; (c¢) normal CCK cells.

2.2 Hoechst 33258 ¢ fa

Hoechst33258 #¢ yt 4¢ {4 W % 245 R & R,
CCRV &Yt CCK 48 h Ji, 4il i 4% Yo 2 o 45 45 , 41
A% i 2% Ak 55 i 24, T L% B 40 A R T /A (R

(2

B2 CCRV B CCK 4248 h 5

(a) CCRV ¥t 48 h )51 CCK 4ijfl; (b) IEW CCK 4}l

Sk B 7R ) AL A T 1 A0 HCIR 20 A (18T 2-a) o T
X HEEZEL 2406 m A S A B A TR, 22 KA I A T e
BN FEEEIR KA (E 2-b) o

(b

Hoechst33258 %7 3¢ 3t 2 6

Fig.2 Hoechst33258 staining of CCRYV infected CCK cells at 48 h post infection

(a) CCK cells at 48 h post infection; (b) normal CCK cells.

CCRYV &%t CCK J5 24 .48 72 .96 .120 h, )\
Hoechst33258 oy Ys 4 K ik B 4 DNALET , &3

AN H 100 A0, HF5E R 7] i) F 5250
1 S F 9 7 S8 40 T 43 B 4 0
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¥R

. N3 Al UL g B K e 24 .48 72,96 120
h, JHT-F 25K 18.67% +3.05% .48.33% =+
4.04% 77.67% +£5.50% .89.67% +4.04% .
05.67% +2.89% . %4k B AW B L i) ]
B AE K, 52 6 200 20 M O 1 0 % , S B ] e
MO -

100 - EEXTH4 control 7
U284 experiment
. 80F
< g
~ 4 60 r
2
H 2 40t
= 2
<
20 + %
0 Ll =l . ,
24 48 96 120
FfTE) / h time
3 @MAT XS CCRV BLMEXER

Fig.3 The relationship of apoptosis rate and

CCRY infection time

2.3 DNA Ladder i &

CCRV J& 4« CCK 4 fifd 12 .24 48 172 h J5iH
T ) B 5 TN it A DNA Byt JIS 0 568 e vl vk 4k 75
it DNA J BiAb B vk B (& 4) 95 8 2% 4s 12 h
J& (VKB 5),CCK #ii ffi DNA Fa 2y i 3L K/ K
180 ~200 bp #& Hf% ) DNA EpAR 55707 . BE & B
] A AE 3R 0 B Bk e 24 48 Fi1 72 h J5 ,DNA Bk
B N TR BOE 2, R, KR
Bt DNA KA FEfR . X B TCRRIR &5 Won o il
AT P8 B, CCRV 5 5 CCK 4 il & A= 7 1=, 40

(@)

J 5 DNA J BiAL . 3%, 9F HoAE — % i (0] 9 Bl &
ISP 1) B S0, R A% S O B 00 N 0 T B LR
e i [a] B PR R AE o

bp M 1 2 3 4 5

1500
1 000

500

——e
—
—_—
-—
—_—
-
——

100

B 4 CCRV i CCK 545 DNA K Bk ik E
Pk3E M. 100 bp Marker; ¥kif 1. 1E % 48 DNA; ¥kil 2. J&
72 h J5 ) CCK 48 )il DNA; Jkiif 3. /&3¢ 48 h J5 iy CCK 41 )i
DNA; Jkifi 4. J&Y: 24 h J5 (1) CCK 4/l DNA; Jkifi 5. & 12
h J5 /9 CCK 41 /it DNA,

Fig.4 DNA fragmentation of CCRV-infected CCK cells
Lane M. 100 bp Marker; Lane 1:the control CCK cells; Lane 2.
CCK cells at 72 h post infection of CCRV; Lane 3. CCK cells at 48
h post infection of CCRV; Lane 4. CCK cells at 24 h post infection
of CCRV; ;Lane 5. CCK cells at 12 h post infection of CCRV.

2.4 TUNEL %

CCRV J@#t CCK #fifi 72 h J5 %4 TUNEL ¥
R, 25 SR 2 T, S0 4 40 e B 5 Y 0 T A
B 3 2 AN DNA I 280t JR e 41 i il 5 TP
IR A, P T/ PR R O A (B S-a, i Sk B
) L X HEZE CCK A AT 1 /0 K020 i 2 B 2
@, R ZHAMIEH (& 5-b) .

(b

B 5 CCRViFS CCK #fE T/ TUNEL &

(a) CCRV &3t 72 h J5 ) CCK 4lifg; (b) IEH CCK 4.

Fig.5 The TUNEL assay of CCRYV induced apoptosis in CCK cells

(a) CCK cells at 72 h post infection of CCRV; (b) normal CCK.
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2.5 iF G, #i(sub-G1) 20 i # i
CCRV &t CCK 4l iy 48 h J5 ,DAPI Jii X 4
MO ARG CCK 40 g 98 1=, 25 R R W, & 6-a 7]

400 psub G1
el
— 2
==

200 -

0

0 200 400 600 800 1000
FL1
(@)

DLW SR O AN . GO 0 (sub-G1) , I T
g 53.64% . [ 6-b Jy IEH X MU0, R WL E
G178 T 240 e

400 rsub G
—Q

e

|
[\

0 200 400 600 800 1000
FL1

(b)

B 6 CCRVEERFT G, # CCK Mk

(a) CCRV &Ht 48 h )5 CCK 4i}fl; (b) IEH CCK 4l

Fig.6 Detection of sub-G1 CCK cells after CCRYV infection

(a) CCK cells at 72 h post infection of CCRV; (b) normal CCK.

2.6 mAMK IC1 M

CCRV &Yt CCK 4 fifi )5 24 h,JC-1 % a4t
T AR I A i U T . FEIE R CCK 4hiff
LRI HE R 25 g O IR FL AL, JC-1 SRR LR R
R AW, ™ A 20 50 5 40 1 e A2 R T, 2
LA R AL B, JC-1 0 Ry BRI 20 48 9l i i
W, P AR RSO, SRR (K T7-a) AL, 52

104 Ry R2

103

2102 ¢

101 +
26.94% T 66:46%
100 R3 i et R4
100 101 102 103 104
FL2
(@)

BZH (18 7-b) 40 M 7E R2 J¢ R1 DI F 43 238 K
(435124 55.06% ,16.86% ) , Xf & 20 4l ffl 2 &
F R4 X4 (66.46% ) ,R1 XIK(L 5 1.79% ., 4
JC-1 K, 20 M5 78 J5 , JC-1 21 4 58 S 55 , 4 {0
YOG 2, B JC-1 th G W e 2 Jy AR 13
B CCK b i T [ ,CCK &4 T T,

104 1Ry -
16.86% 55.06%
103 |
S102 t
101 | :
9.61% Cehedl 18 470,
100 R3 | W’ R4,
100 101 102 103 104
FL2
(b)

B 7 JC-1 %Xt CCK 4 A A T i =X 40 A

(a) IE# CCK #iffl; (b) CCRV & 24 h J5 iy CCK 4l

Fig.7 The detection of apoptosis of infected CCK in flow cytometric analysis using JC-1 fluorescent labeling

(a) Normal CCK cells; (b) CCK cells at 24 h post infection with CCRV.

2.7 XiE CCRViFS CCK AL
CCRV Z2 58 A2k M S A B LA B Ak B S
TR BEAE AL AR - SR AP LR IR ST AL JE2H DA K 65 C A

Ak B T BE D, 2 W T O R I
50 R (i B B 8. 63 £ 0.47) H 1L, 45 C

CRBEIR By 7.51 £0.23) .55 C (R EEIRE N
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o 37 %

6.82 +0.47) HAAb PR ALK BRI LA — PR L(H
INT 2 AR B, X e TR R R o R B3
CCRV &5 AR AT (VKB 4) L Je 65 C #iab 3
30 min( Kk JA 1) J5 /s CCK 4fi i, 4i iy 55 K 41
DNA k&4 Befk , 1 55 °C (ki 2) 45 C (3
i 3) K 30 min 4b P CCRV &Y CCK 41
5, 4 H 5L R 40 DNA By Jig Bl i Ok 2 000k 25,
JLF 4] DNA B b &, 2B 45 °C 55 THX
TG AL B CCRV I B A Y5 1%, 7] L5 CCK
A T, H 45 CTRIGEHZ 55 CTRIEL
CCRV i 5 CCK 4 jfd 4 - J MW ., 1E% CCK
Yl DNA K &4 Bk (TkJE 5) , R K% CCRV
YL CCK 4l il & A Wl e M 1= (VKB 6) (K 8)
X—45 3 5 K% CCRV &t CCK 4 ffl f5 DNA
Bk g R — 2

bp M I 2 3 5 6

4

1500
1 000

500

100

8 Xi& CCRV Bit CCK ff5 DNA F B {L B ik
VkiE M. 100 bp Marker; ¥ki& 1.65 C,30 min #4 X }§ CCRV;
VKB 2.55 °C,30 min #4K 3§ CCRV; Jkik 3.45 T ,30 min &
Kifi CCRV; JKkiH 4. UV B4 K 3G CCRV; JKiH 5. [EH# CCK
Y s Pk 6. R K CCRV kB CCK 4 fifl .

Fig.8 DNA fragmentation of CCK cells infected with
different inactivated CCRV

Lane M. 100 bp Marker; Lane 1. 65 C, 30 min inactivated

CCRV; Lane 2. 55 1,30 min inactivated CCRV; Lane 3. 45

°C ,30 min inactivated CCRV; Lane 4. UV inactivated CCRV;

Lane 5. normal CCK cells; Lane 6. un-inactivated CCRV.

3 1B

2 M R TR ML O T A R N PR AR E ,
i B DR A M A R P — LB
i BT i —Fr 2 AR g LR [
A — 75 3 [ Il A S HLAR (Y — Ff Bl 4 5
R BB Z IO R RS S T A
TR A e TR RO A IS L B
I 75 52 14 45 0 7 A 00 3R 8 X i AT R AR

SR R o A0 8 B AR S AR B A B 2E S
il , e 2 B M AR o 1R 220 09 3K 40 O A2
B0 A 2 T Ao 175 kAN M O T ok S B 4 O T
TERG TR BN EAERE L,

CCRV &Y CCK Ji , 4 i 2 4 , A2 17 , B )5 JBi
o 2 I P2 S DR A 4 L 2 A A o TR 2
AR RN, BB CCRV 5 # A 7F CCK H 3 5 .
Hoechst33258 J& 1] 5 DNA ¥ 525 5 06 P 44k},
FELEGAE DNA B A-T Gl X, 28506 38 & i
R WAV, Ak A T Y e 5 [ 4 £
Hoechst33258t % {8, 4 Jfd #% &2 % e iR 0% ik
el R CCRV KL 21 M5 , 40 M % vl 4, IF L
BER T AL 30, W B T /M, X S R
W 7 A6 3 GCRV ') L K 8 K R i 71 IR 17 9K
P (CSV)Y i S H T — . 1
Hoechst33258 Ju o 45 5 v | 3 1 X 97 T 40 i 45 31
THE, UE S5 4 04 12 5 0 B R U I ] 56 R % U, 4
L8 T Ao R R — ) B T AR R A

M0 T — W R AR O Y A R B
AT e A U T A A /N R AT 4 Ak XU e
DNA Wr%d,JE i 180 ~200 bp Ko H# B A 1) 2 %
HERE v, 75 & EB (1) BI5 W BE B¢ i Uk v 5 it Y
BB AR 254 (DNA ladder) . 75 DNA HfR Hi Uk it
B, CCRV &Y CCK 4 ffy 12,24,48 h F172 h
J $4) S B MR ) R T 4 M RE A IR R S e B
YL 12 h 52290 I, DNA Ladder 445,24 h
ToRMUIE .72 h 5 ik 3 & i, X K W] CCRV i
S CCK 2 & A= P81, A0 3L P2 3 R B fb 2L
A 1 I ] A X — 45 2R 5 Hoechst33258
e WL 45 R — B0, 3 7N 2 4 i I T 5 4 IR AE
MHEZEX R Z— . dNMEIRFER, 40 i 2 2 DNA
TCHLHE ) W 28, B b6 41 25 A, 0 SRR 0 R e v
Tk b B RO R R Bk ST

TE A0 A 08 T oA TP P U0 TR B
DNA 1 4 [ 5 % 1} 3'-OH.. [ii TUNEL 3 /2 jii
A ARIC 40 il DNA fy 3'-OH S & J2& 75 17 76 20 ig
P 7E AR i A R S R i TAT AE TR, W]
FLATHEAT 3 "3 9 IO 4800 1 R 5 I o E SO L AR & v
TR IC 0 B0 % R, WU AE 37 i iy B — B A
FRic Wy i SEA% R , 3l 2 W6 SO, AT AR B AL
BESEE R oR A T 40 M. A BF 5 R
TUNEL £ AR £ Il CCRV JE& ¢ CCK 41 i J5 5] i
A ML A T, 45 R K W], CCRV & e CCK 4l iy
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72 hj5 A K& TUNEL [HP: 58 T2 40 5, 35 B0 T
IME 23t PUSEGL 5 HERR 1 PR (0 21 (5 i 38
U 20 M BT 2

JC-1 & — F )73z T 6 0 £ hr 44 58 | fir
( mitochondrial membrane potential, MMP ) 1] %¢ 5%
PREE o TELORLIA MR A7 5 i I, JC-1 SRR AE L L
PRI 3 5T (matrix ) i, 12 78 5 ) (J-aggregates )
A LA AR LA 5 5 TE LML 1A 58 v, o BRI, IC-1
AN RE S AR R LORL IR 1Y ik 5T b, I JC-1 Oy iR
(J-monomer) , A] LA AR S (4,585 . ARWFFE R
FHPEOCHRER JC-1 3, XF CCRV &L i) CCK 4l fft
HEAT T 534, K B CCRV J& Y2 v JC-1 2L 8550
TR, IC-1 S @ U0 B WA 5, Ui ] 2ok
A 325 B P 7 A R A R T TR B R A G O P
B, 5 A i — 3

A SEE I W) AL WE ST T AN ) K3 J7 AR B
CCRV Jg&}t CCK #fiJfdJ & 75l 512 CCK 4 Jifd 34
TS . 38 40 2 T 41 DNA 5 Bofb 73 At
K54 KIEG B CCRV A RE 51 8 e 40 i 55
21 DNA R Befb , iX E IRk #H CCRV &Y CCK 5
20 JH 488 T AT RE MR T 9 A

S 3% F Hoechst33258 Yu{t, DNA B ik sz
5% TUNEL S i DA J JC-1 it = 41 il AR &8 JLFhAS
[Fi) P9 200 i A o A I 7 v L GIESE T CCRV T i &
CCK 20 Mg 1=, FFUE 52 12 T2 3 72 HL A i [ 4
PERORE T8 5 1 G FH L 78, A e iE — D P e
CCRV i #5 EOW HLHL A 52 5858 1 28R Al

CE e
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Studies on the apoptosis of channel catfish( Ictalurus punetaus)
kidney cells induced by channel catfish reovirus

WANG Yao', ZENG Lingbing’* , XU Jin’>, ZHOU Yong®, XIAO Yi’
(1. College of Fisheries ,Huazhong Agricultural University, Wuhan 430070, China
2. Yangize River Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Wuhan 430223 ,China)

Abstract: Channel catfish reovirus( CCRV ) is the pathogen of the hemorrhage of channel catfish ( Ictalurus
punctatus Rafinesque) , which propagates in the kidney of channel catfish( CCK) cell line. In this study, the
evaluation of whether the CCRV could induce the apoptosis of CCK cells was examined by Hoechst33258
staining, DNA fragmentation assay, TUNEL reaction, and flow cytometry analysis using JC-1, etc. The
infection test indicated that CCRV caused typical cytopathic effect ( CPE) in CCK cells. Chromatin
condensation , nuclei marginalization and the apoptotic bodies were observed in Hoechst 33258 staining, and
the apoptotic rate increased with the time going of CCRV infection. The DNA fragmentation assay
demonstrated that fragmentation was first noted at 12 h post-infection and reached the peak at 72 h post-
infection. In addition, genomic DNA was broken and lots of 3’-termianl free-hydroxyl group ( — OH) were
generated in infected CCK in TUNEL assay. The hypo-diploid fraction was shown in the sub-Gl cells
analysis and the apoptotic rate was 53. 44% at 48 h post-infection. Furthermore, the change of the
mitochondrial membrane potential( MMP ) was investigated by flow cytometric analysis with JC-1 fluorescent
labeling and the result showed that the membrane permeability and MMP of CCK cells changed significantly
at 24 h post-infection. These results demonstrated that CCRV induced apoptosis in CCK cells. Besides,
CCRV-induced apoptosis did require the viral replication as the apoptosis was blocked in CCK cells by both
heat-inactivated and UV-inactivated virus.
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