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g, T OK, ITHEX, M &, BEXH, BHEA,
(e K = B2 5 B 3K LK =9 7 Al 625 0 4056505
PR SR T K% R T 510380)

g

WE: VR AREHEXRFARXNAE, SRXRENERERE R 2 NEE 5
MEFATEATRELEME T, RAHRENTRE, B4 0ERTEA H R G L
B MERA S FENFRAEHRTREFIN, RL S HE —h#BRFHF, %4 & HSHRV-
C1207 (Hybrid Snakehead Rhabdovirus -C1207 ), £ ¥ %4 £ ¥ 7~, % % & &£ EPC . FHM GSB ,
SFC.CIK % 8 ftanfa b Mk A&, rxtH b 6 framfn = £ B v 40l X B M (CPE), A #
BWAEHTEHEIREER, THERENAREEFA L ERARAREANMEER, BEATEA
0%, EEFAHALHTWEPC ABEEELEEENE  AAARAAAREFHRAER
EEEH60mm, KEHNH 160 nm, A T A5 e hEnaXBRFmFMN, 5F
OIE # f# 3tk 3 fn 28 B 3R 30 & (IHNV) [ % M W o Mk fn JE % % (VHSV) (4 & & L
i & (SVCV) BRI 5] 4 AR 4% 5 48 3R 75 & (SHRV) (8 & # 4k /5 & (SCRV) [tk B & 3R
% # (HIRRV) B G & g & HRiH s 50 4, 2 7 2t B 48 K i #H 4L 20 8 A B 4 4 89 2
i $E AT RT-PCR 4 #, {4t % SCRV 9 5 47 & 4 # H K /N 45 350 bp & i B . % HSHRV-
C1207 #k ey G 2 H 34T 7 7 W & fo oA, 5 R E W E A H % J7 7] ]l SCRV A1 SHRV # [ JF 14
AF K 93.8% Fn20.4% 4T A KR T FIEEL A E93.7% 1 18.3% . Al G A FH i 7
AERFIGECHERFENGCEAH#TRAAHA MMM . KA RERERERFTEFRERNY
— X HF5SCRVIW 4 XA KA, MERBTHEALHERFSFE W SHRV M LT, T A
SCRV & S 4k 2 — A3 8 % ko

KEEW: xd; BIkFAE; 28; £
PESES: Q939.4; S943 XEARERD A

5 % ( Channa argus) 1 BE & ( Channa

A A REESE 8 A SR A R

maculata) P [5 8 2L 4 28 FR50 5, PH
3 P VR ) SR T R A PR A A e AT I R B
( Perciformes ) , 2 f ¥ H ( Anabantoidei ) , fiff B}
(Channidae) .fi J& ( Channa) ., — & ¥ 5 & M
HITR K .2, Xof PR 45 A AR 9tk 190 3 o7 P T AR 48 L BT
i 1o R, LR RN 0 Al Tz, LA 7 L X R
F, BEAE 2 E A T ERIT K R KBRS K R, 2 il
FES M T RILEKILUICIK R, TR, %
e B TR R M TR . BT A

75 B #A :2013-02-24 &[5 H #7 :2013-03-30
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gy e R G B A A TR I 3% b
VI 37 46 Dy, 6 A 495 14 T I 2 vP i IE W LA R 0
25 M o e A R 2 R T [ — b
TR K S ARSI B L K 2 s
( Channa argus ) 2 % % F1 5 8 36 1o £ 2 3 % J 3¢
(RN 28 32 SRR G5 A T % WA A5, O L e 52 B
9 FR B8 A 77 5 o R B R AR B i e R S, B A
PR AR P PP SR R R LTS L 5
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{8 1y 2 58 Sk R KR R, BB D AR S i B 6 4
R B £ 2K 110 2 B R B R T R Oy R £ 2 rp
TR SR B R, G SR B AR R % B G L AE 8 AP
e,

Hy T 88} 5 S 4700 RE ) B , A8 v DN B R
A I F R B 3 D5 T A BF R G R
Bifi 57 B85 R #0121 R B 1 4R 2 AR B A T 4 1R L R
PRI F7 8 % BE 12 20 97 K, S fd i B 8.2 kAR
L3 i 1 B0 H O3S 2, & R 300 5Ok A=, i 29
TRt 2 JR Y B R R PR
1 R T — R RE A 2 b i B B R 1)
I T R A LR A T R AR S
IR TR K 1, T4 HrdHE R g 8 2 Y SR
WA EEC A 20 2, A0 45 5 BUBER f 28 R MR AR
WA 55 7 U0 GE B B FF RS 1 ML JE S ( spring
viremia of carp virus, SVCV) "> ") 5|z dr fitf fif:
S5 B I PR O Y R O P DI AE A R
(viral haemorrhagic septicemia virus, VHSV )"/
7 | 7 £ K P K Ey e Dy ) 2k e B v
W N o O el L PO G Rl N = N A S -
(infetious hematopoietic necrosis virus, IHNV) ")
VL M A &F 3% R %5 FF ( hirame rhabdovirus,
HRV) "0 13 fil 3 4k 5% 7 ( snakehead rhabdovirus,
SHRV) """ 4 @4 R %% 7 ( siniperca chuatsi
rhabdovirus, SCRV) ""*' I fi§ fa 301k 5% 5 ( Chinese
sucker rhabdovirus, CSRV ) """ 5 il i @k 5 7
(kareius bicoloratus rhabdovirus, KBRV ) """ Kk I
105 fi 9% R 955 7 (eel virus european X, EVEX) "
4 Hih IHNV VHSV HRV SHRV %8 Tif i
SR 7 )& , 1 SVCV ,PFRV, SCRV 4 J&§ T /K ifd
PEAGEER T R fh J% DR R g IR B T A
RIEFRAE 20 1128 80 AEALFN 90 AE AL A 41 18 HF
g P A R DL R 2K e g IR
S BE I HE o 2012 4Ry 7 H Ar—10 A R, )R
AN A L BRI T I A 22 M T R R £
T T8 5 KA 1) 3 A AT IR S JF R R SE T,
g RIS B {1 2l DX B8 R} 0 3R G B 2 BRI &
Dravigk o SR B P} f 32 SE0E IR 3% B0 0 JHFJE | LU
Jir O 2R A DR /INAS S 1 L L R S A e
JiK , A~ BEE B S i BE R BT 55 . N T SR SR
TRURAT PRI 1 K W B, A 52 56 %8 ok b 1 3
DX S5 9 2 S 8 4 i) DA TR 2 N 2 2 R T AT
T

1 MRSk

1.1 IWRKFSHER

M199 $s 55 HLF I BT Gibeo 24 w] 7
i AMV 86 SR &\ Tag DNA R & fiff (ANTPs |
DNA Marker I H TaKaRa /3 7 ; Trizol Reagent i)
F Invitrogen /&) ; T, RNA ligase [t § Promega /2
5 A R o 7 Al R AR AC R AT
ARAE i L T R 2 A2 i R 5 P i I o, LA R AT ]
S S HRE IR, i 7 FS e B o T I R AL A oK
JEA b IS P 1 78 I, R B R A I, R
B AT T o K LD R R G
1.2 AFNXneE

oA E A R (CIK) | AE Sk #2 40 g R
(FHM) (& |- gz 4 fifd &% (EPC) Wl [ 500K 7 4 i
Ml rpuCy L BRI 40 i (CIB) | fR BE 20 i
(GSB) i 1 Wy o3 41 il 2 (KPC) | &1 B2 I Jift 4
Jfl Z (SFC) (85 i 48 Jifs 5 (SCC) ph A 52 45 55 # 37
IORAE . Ry 180 ~200 g FY 2% 52 8 I [ )
LT =K X — A 52 i FR G P, X0 T i 1) 52 56 £
Fe S FEAT T C HH W I B A N T B AT IR
L L 1) 8 R £ 28 Bl i o
1.3 AEMIBELERE

KA AR R 1 TR TG TR R B T S 4%
Z: 25 SCHR (26 ]9 4110 J7 125 L) TG T B AR DU R L B
JUE VI | A SRIBCRE R AT BHI 3508 - Al | I ~F- A F1
RS 35 7R A PR R 2 47 19,28 TR % 24 ~48 h, ff
T8 U HEAT T v el AL AN E
1.4 FmESBESHBREFREENE

JC TR K O R VB, A AT Y
KPR PBS il 121 095 M, 78 - 20 C ¥k
3 WG, HESPHBARIR 42 2 0005 000 Fi1 10 000
r/min, & CE G 10 min, B TTHE, L IF R4 U8 AL
12 0.22 wm /Y AL OB i A 0B B T 20 ) B A
FEH 80% ~90% ) )7 FHM  EPC, CIK,GIB
GSB .KPC .SFC #1 SCC 41 it , &=/ T W fff 1 h, i
FRFEM, A S R R SF R AR (3 3%
FBS ) M199) ,28 C fai i 5 7%, 5 H WL %€ 4 Jif T2
Ao W RE AL AU, FF i 1 40 I B IR W R A VR
2 ~3 K, FHE LRI I U AU R
1.5 [EARRERW

60 JE {1 A% 5 B8 A K A TP/ 7 1 A,
Iy IMZH (4 30 ) EAT IR YL S . FHJC T T e
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MR L T A 0 ) 9, R AT R M A, R U
0.3 mL X A3 R TES 0.3 mL K7 PBS, R KW
SR LS £ 10 RO FNFE TS B0 o [) I A 52 50 5
R rp % BCRE Ja PE T I T T 4 £8 LA K CRE 3 A
Ja RIET B S A A AT A ), L6 45 4L B
i SR AR A, IF 23 0 SR RS (i AR, T - 70 °C
PRAF 28 1L, T I 0 D i G 20
1.6 mMIEYER

WA i R g i R N A ) 4 R
R A I AR A RO E L TR R BB K TR T R
TN TR AL g D) L e S TR S

BN WA A o
1.7 RT-PCR &

i ft Trizol Reagent i3 W] 5 i) 25 B8 1 17 i
ZH 2R T R YR 41 i 2 RNA RY L, 4R 5 44 BB
TaKaRa AMV i 5| & Ui B 45 9F 47 B2 % 4R 15 8
cDNA, Fi Lk cDNA 2y PCR ¥ #4845, 43 5l = %
OIE 7 IHHNV ,VHSV .SVCV [ RT-PCR J" 1 5|
Y, K5y 5P SHRV (SCRV Al [t H i 5 R % 75
(hirame rhabdovirus, HIRRV) 1] G % H & K & i
e PE Sl #E 47 PCR 973, 51 W) {5 B & 1
s

R1 WwNEIKAESH PCR I ES( Y

Tab.1 The PCR amplification primers for the detection of rhabdovirus
I 1 ElE7) P54 R BeR /N /bp
virus primers fragment length
IHNV F:5'-GGGCGAACCAGAATCACTTA-3'

R:5'-ATCCGGAGGAATCTGATGTG-3’

392

715

354

349

SVCv F:5'-TCTTGGAGCCAAATAGCTCARRTC-3'
R:5-AGATGGTATGGACCCCAATACATHACNCAY-3’

VHSV F:5'-ATGGAAGGAGGAATTCGTGAAGCG-3’
R:5'-GCGGTGAAGTGCTGCAGTTCCC-3'

SHRV F:5'-TACAAA GTCGCCCGTGGTAAG-3’
R:5'-CTCTTCCAGTGCCCGATAGCC-3'

SCRV F:5'-GGGCTGGATGATAGACGATTG-3’
R:5'-TGGCGGAGGTGCTTGATATGG-3’

HIRRV F:5'-ATGGCACGTTAGTGTACTGTT-3’

R:5'-TCCGGGACCCAAAGTTGACCT-3’

LR Z N 25 wL:cDNA 1 pL,10 x buffer
2.5 uL,dNTP 1 pL,P1 #1 P2(25 pwmol/L) 4% 0.5
pL,Tag DNA G0 0.5 pL, KE B 4K 19 pl,
YHE RN GRS 95 T 5 min,95 C 30 s,
53.5 C 30 5,72 C 1 min,35 }EFR;72 C 4
10 min, B 5 pL PCR ;= #) f1 DNA Marker
(DL1000) 7 1% B 35 i bl 58 I v vl SO WL 45 2R o
1.8 GEEEKNERRZFE LS

W45 SCRV ¥ H 1 A H (G & H) 7 41
(GenBank : DQ399789. 1) % A % 4 Oligo7.37 ¥ 1t
AN WX 5| a4 3, Wit 5| 3 v e B —
BBy e, WX 5P 3 Bl )& SCRV-G-1-F:5" ATT
AAT CAA TGG TGT TGG TGG 3’,SCRV-G-1-R:
5" CCA CCA ACA CCA TTG ATT AAT 3’ #
SCRV-G-2-F.:5'" CAT ATC CGA ATT GCG AAG
AGC 3', SCRV-G-2-R: 5" TTC TTG AGA ATA
ATC CAT GAT 3', ¥ PCR §#41% H /Y - Be i,
SREFIZ IR pMDIS-T 55 {L E. coli 4k DHSa i

i PCR J5 3 460 00 BH P 5 B2, K FH 1 o e 0% |
T2 W . ] DNA star 44 I 45 1)
HSHRV G 3t A J 4 5 1 Z FL R /¥ 511 5 GenBank
1 SCRV 1 SHRV G KK JAH B & 1 7 51 #£17 [+
EPELERS o e 4R G A A HE 5 1) & ARy 1)
FH MegAlign #% 4 5% HI 48 £ A % ¥ ( Neighbor-
Joining ) #: #| HSHRV 5 SHRV ( GenBank: NC _
000903. 1) .SCRV ( GenBank : DQ399789. 1) . VHSV
(GenBank : NC_000855. 1) ,SVCV ( GenBank ; NC _
002803. 1) . HIRRV ( GenBank: NC _005093. 1) .
EVEX ( GenBank : JN639009. 1) ¥ F-ff it Bk i 2
( pike fry F4, PFRV; GenBank:
FJ872827. 1) , fifi 4 35k %5 B ( Perch rhabdovirus,
PRV ; GenBank : JX679246. 1) | k 25 i # IR 4§ 7
( Scophthalmus Rhabdovirus, SMRV;
GenBank : HQ003891. 1) . i i 38 Ik %5 75 ( sea trout
rhabdovirus, STRV ; GenBank : AF434992. 1) . * K
% 7 ( Rabies QS-05, RABV; GenBank:

rhabdovirus

maximus

virus
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JN786877.1) . 4 ¥ 47 #4 %% B ( bovine ephemeral
fever virus JTO2L , BEFV ; GenBank : JX564639. 1) .
KU 1T 48 95 B 5 A8 /& ( mutant vesicular stomatitis
viruses, MVSV ; GenBank : HV819427. 1) [f] & & i
e, 32k B 5143 7 ((Bootstrap n =1 000 ) i
k%

2 HiR

2.1 AESBRER
AR 4 S 4 AR AL IO £ B 4 R

ST
2.2 FESBER

S Bk 4 21 A& W 4% A CIK, CIB, FHM | EPC
SFC f1 GSB J5 , Bt 2% 2 a3 4,48 2 d )53
TE i 8 BUA [R) A B 1 48 e o A2, 3 2 3% 91 Ok 440 i
Wi AER L6 d J5#EFh CIB F1 EPC #4135 4
PRI VK, R 42 B 00 40 i X IR AR KOIR B R4
(K 1), TR SCC F1 KPC 40 Jig I 3% 4 BH .28
1k, {H3 5 RT-PCR i H AR 7P 38, m] DU I 215
B AFAE

BFPHSHRV
Ay Ja) 7 O [ 7

E1 mRALARKSSH#EFH FHM EPC.SFC #1 CIB 4 5 d /57 % CPE BI45 R (200 x )
Fig.1 The results of induced CPE in FHM ,EPC,SFC and CIB cells 5 d after tissue suspension inoculation (200 x )
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2.3 FHYEFBPELRE

FI 4Rl EPC 41 Jfd 43 25 1) 0 75 W I s 1 5
Fe A 180 ~ 20 g 1y 2% 53¢ il 42 s B 119 A 3¢ i A
W12 RIFIRAET:, 16 d 245 ik B B0 T o e (3
2) o JERY BRI 4 32 8 BE A ) B AR R A
A TRD I AR AR, %o 42 B )i PE T A0 % 52 188 1E 47 1 1)
WEE, AT 22 B SR 22 8t 1) S R RE R BT (1 2,
Wik 3 Wim) W CE 2,83k 2 Bin) VB R R

R2 WEMEX

THT A HE I A, 85 O I, S R T AR B T ik
9 10 A R B (B 2, /5 sk 1 BTN ) o KRR 13 d
JE RS AAETS 1 RS fa, JE 2 14 ~ 19
d A TR AL R OO A B0 T, ST R U
5516 KFIHE 17 K, o B ALsET: 27 R fa, SETe
R 90% MM v PBS Y X FEZ1 AL 7E 18 d Ji5 4K
T2 1R, W AT il B EE , BeA R B B i 4 41
W ER L o R IRAISE TR N 3.3%

SEEE RIS R

Tab.2 The results of virus on hybrid snakehead regression test

- . ECES 2 A ‘
4 Bkt days of after challenge/no. of deaths LT %
groups quantity mortality
12 13 14 16 17 18 19 20 21
P38 1 AL virus 30 0 1 3 10 8 2 1 0 0 90
X BE 4 control 30 0 0 0 0 0 1 0 0 0 3.3

(@

(b) (©)

B2 HEABRRJRIBPEFRAIBAPREEL

(a) a8 (b) FE; (o) FFIE,

Fig.2 The visceral histopathology of diseased hybrid snakehead in regression tests

(a) swimming bladder; (b)spleen; (c)liver.

2.4 FEBRESAE

X B Y s 7 1 A0 B ) R R AT F BT W AR, 7 A
5 H AT DA R R 1 ORI Y g
R, B2 60 nm, K FEH 160 nm (8] 3) . K]
Fr 5 M 0] R, — 2 3 R D) A D i 3R B
o 311 A A B AN W 7 S 3 |
HSHRV-C1207,
2.5 RT-PCR #il

B R g N TR g o ek 2H 40 JR Y i B R
A2 955728 1) EPC 20 M 1 35 W 43 301 >R F B X THNV
SVCV .VHSV SHRV ,SCRV FI HIRRV [ ¥ 5]
Py, % o I #E 4T RT-PCR 43§ 600, 25 2R Wi,
BEXE SCRV [ K5 I 5 | 499 76 9 ek i J 4 240 Jtd v 229 g
P3G R e H OB 2R, K/N Dy 350 bp, T HE
P HE SR PE X B R AR HG R H 0 A (A
4).

200 nm

200 nm

X 37000 X 52 000

B3 MERNEANHAIINFEEET

Fig.3 Regular array of viral particles in cytoplasm
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M 1 2 3 4 5 6

7 8 9

bp

1000

400
300

100

@

10 11 12

1000

bp

400
300

100

(b)

4 RAAFESIMTAEATMAEERE RT-PCR ML R
(a) 0MIFES,; (b) AHZIFEM, P 1.3.5.7.9.11 2052 L THNV SVCV VHSV SHRV HIRRV F1 SCRV Jy #6597 B4 #¥: fib 46 00 2%
B2 4.6.8.10.12 4B IHNV . SVCV . VHSV . SHRV .SCRV #Il HIRRV & 5| 4 [ 1 % B8 ; M Jy DL 1 000 marker,

Fig.4 Detection results of samples using different primers based on RT-PCR

(a)cell sample; (b) tissue sample:1,3,5,7,9,11. the amplification results using the primers based on IHNV,SVCV, VHSV,f SHRV,
HIRRV and SCRYV respectively:2,4,6,8,10,12;negative control; M. DL 1 000 marker.

2.6 GEBERFINESRZGHMLM DT

R4l SCRV G & 1 A /)7 55 2 it 5l
Yy, %08 7y B HSHRV-C1207 #R4K 5 19 G AL i
T F R, G B & K1) ORF #E: S 1 iy 2
FEFR K 509 aa, H oy i RK/NA 56.5 ku, dEat Y
HedRmeeny G BH Iy 5 M G & 1 7@ SR IT
FI ] P b x4 B 6 W], 5 HSHRV-C1207 5 #k
B R Y 5 M R W 5 TR IR R R 2
SCRV , 4> 51k 93.9% 1 93.7% . 1fi 5 3B 1
1 i8R 9% 7 SHRV G 3k [ 4 R 7 91 A 4 2k

PRV.pro —

STRV.pro

EVEX.pro
~SCRYV.pro

12 7 5 1) [6) P3P AL 53 590 2 20. 4% Fi1 18.2% . #R
#i HSHRV-C1207 #i#; G PR 4 3 19 2 B 1R )7 51
5 GenBank #1 SCRV, SHRV, VHSV, SVCV .,
EVEX ., HIRRV, PFRV, PRV, SMRV, STRV .
RABV BEFV MVSV IHNV [y G & ([ #1745
HEACRE 23 BT, 45 2R 0% 15 Bk 5 K 0 PR 7 T8 1 0 B
RH—H, H 55 SCRV X R, 10 5 & T
P PR 75 R () SHRV AHFE L35 , 55 W] 5 38R 95
B M AE R # AHBE S G (1 5) o

—[HSHRV-C1207.pro— Vesiculovirus
pro

pr

PFRV.pro
4’—‘: SVCV.pro
MVSV pro —
HIRRV.pro —

L IHNV .pro

S E— 11 A0
VHSV.pro

—Novirhabdovirus

RABV.pro

165.8

BEFV.pro
1

160 140

T T T T T
120 100 80 60 40
Amino acid substitutions( x 100)

20 0

5 HSHRV 5HfERKFSEGCEAERNIEBRFIIEM LM RFHLH

Fz.5 Phylogenetic trees based on amino acid sequence of G gene with counterpart segment from other rhabdoviruses

BRI AL AR A T IR TE 3, AR
B HESH Y S A Z A . H R
ORI R R L 6 AR Y 4R R K
Wi 5B ( Vesiculovirus) | 5F K ¥ 35 J@ ( Lyssavirus) ,

FL 8 AN T IR ( Ephemerovirus ) , 5 i UK 5 75 &
( Novirhabdovirus ), Jii # 3 R 5 & &
( Cytorhabdovirus ) F 41 Mo #Z 3 R 5% 2 &
( Nucleorhabdovirus) . 43217 B 5 19 f 2
AR AR T /K 6 0 o S B B s RO B R
1 288 SHUPR 9 T 2 5 T YR K I K SR A Ml A R
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B — s JaL 2o 1 DS e 1 B R R £
BT, — H AR I BB K& 5582k, H i
RYNIEENVEIN YN NN NI TE PR R
I3 B BT 20 BRHUR B

AR 20 4 80 AR E S C R T g Fl
KMy 68 | 43 B B FUIRHE 7, Frerichs 452 L %¢
B AT M 5 0 25 B E 0 2 B b gy B 3 R %
B, Z 5 TERE A 7R B I B A R E ) S b 3
AR, I G 58 BT Ho J 2 4 T 5 A AL A
AFF oM A o K e X T R 2
9 S 2 B 5 0 0, AR P L A 2 T TR
RPN VN VSR R L BN R iU
T S I 0T SR B T RE v 2% S R 43 Tl DA 4 T 2
G B 27 P 7 T SR A TG D M 0 o R 2 T 0 S
B, A DK I A% 2 18 1) 5 A8 2 2 R 4y
B4 993 JEL A, DT, AT DA HIE o 4 R o 3 3 H
Fe AC B8R R R AT MR AR TR R R 1 A
iR e iE s NS 7/ R EI R B B ORI N S 5 N e
YRR EWE B AR BRI R T,
AR A% A 88 1) oA v g B B 1, 4 M Dl
PR R 2R W 2 Fl CIK, CIB, FHM |
EPC .SFC .GSB .SCC #il KPC, ¥ 1l 31 %55 # ¥ 7] #&
2 A 3 58, XERT 6 Al B AT A= B R Y CPE,
IR EPRIE R 3 B 8 R R A Ml R &
il IF AT H b 6 Fl 2 i AR W] Y CPE, R T
X £ 2 A i A s SRR G Pk L X 5 A 2R TR AT
Sz E EA BRI OC R . 40 B
9 T VR U e i R ) 2 2SR AR A R S AR R
o 191 AT ) (49 A2, 2 BEAEAR AR 5 s ol A e kAT G,
A SR R B S T R B — A B Ay
fiE o R N TR L 1 1) 2% A8 68, R ¢ 1 BUAE
H90% 1 Xt BALANAE T 1 )R, X ISt T A
JeH AL AR PCR 735 R B9 1S H 19 45,
ATREN AR S PEFE T, 20 A JEk g 52 55 AN Bl ) S g
SiRBIZTER N — AR BRI, BB T
WL TR T 1Y B 28 KV, o] DL 5 5 R 1) 5
UK, A2 2 60 nm K FE R 160 nm, o H T E )
W) SVCV (70 nm,180 nm) **' (Wolf K,1988) .
SHRV (60 ~70 nm,180 ~200) > THNV (65 ~75
nm, 150 ~ 190 nm )"’ SCRV (100 nm, 200
nm) * A\ — sk RT-PCR 6 i 45 5 7%,
EEXT SCRV 5| B e th e v 1 H 1 2%,
125 ) Wi 7 0k 19 3 B 41 )7 511 5 SCRV (1 56 R 4]

¥ 9 V2% B BHEAL 5 10k — 20 0 e Gk R IR
FIRN A ZERRT 5 70 Hr W, 5 SCRV (14 [A) 54 de
BN 93.9% 1 93.7% i 5 M H R AR
B fig 5y @ 2 A9 5R% 5 SHRV G 3t A% 17 IR
Fe ) A K 2 e 51 9 TR] U4 A 20 3 Sy 20. 4% il
18.2% . XFRWIx#ER S SCRV HYZR L K AR N 1%
e, M5 SHRV A fE A B am. AR s
HSHRV-CI1207 Ji# G % [N 1 F 19 A2 )¥ 51 5
GenBank H HE M SC R # 1Y G BT R
GEHEALR 23 BT W, 1% 75 bk 5 KR R A 7 T AR
W RER 9 —J&, H 5 SCRV 156 R il , 115 /&
TR 8 9 SHRV AH B ELIE | 5 OO
FHBCRERNF XA T, BR G HEH
Fy 81 ) 1 A8 8 3t A o AL B 45 2R 2 7s HSHRV
C1207 ##k5 SCRV B3R Z KR WAL, H ¥
TEIR T R/ e DRI 2 5 TRy 97 26 7 TG A7 A6 — £
2e 5, HUE e SCC R BE S 4 M s 2 . IR i,
SeH n] DL A A € HSHRV C1207 )i 7K 3 1
R 61, H Ak SCRV 78 Stbk | i 2 — Hk
B B SORA RE I8 A Fp it — P IR AT SERIE

SE Wk
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Isolation and characterization of a rhabdovirus from
snakehead fish ( Ophicephalus striatus)

ZENG Weiwei, WANG Qing, WANG Yingying, LIU Chun, TAN Aiping, SHI Cunbin, WU Shugqin”
(Pearl River Fishery Research Institute ,Chinese Academy of Fishery Sciences ,
Key Laboratory of Fishery Drug Development ,Ministry of Agriculture ,
Key Laboratory of Aquatic Animal Immune Technology ,Guangzhou 510380, China)

Abstract: The diseased hybrid snakehead ( Channa maculate ? x Channa argus & ) were collected for
analysis of the pathogen both in bacteriology and virology to make the pathologic agent clear. None of
pathogenic bacteria was obtained using routine bacteria separation method. One rhabdovirus was isolated
using cell culture technique, regression tests, electron microscopy, molecular biology techniques and others,
which assigned hybrid snakehead rhabdovirus — C1207 ( HSHRV-C1207 ). HSHRV-C1207 could replicate
and proliferate in EPC,FHM , GSB, SFC, CIK cells, and cause the significant cytopathic effect( CPE). The
regression tests in which separated viruses were injected in the abdominal cavity were all presented with
symptoms similar to the natural incidence,and the final mortality was 90% . Electron microscopy observation
of ultra-thin section samples of specimen-infected EPC cells revealed that the bullet-shaped virus replicated in
cytoplasm with regular arrangement like other fish rhabdovirus, and had a non-enveloped structure with a
diameter and length of approximately 60 nm and 145 nm respectively. The OIE recommended primers for
Infectious haematopoietic necrosis virus( IHNV ) ,spring viraemia of carp virus( SVCV) , viral haemorrhagic
septicaemia virus( VHSV ) and three pairs of specific primers were designed by G gene conserved sequences
of snakehead rhabdovirus( SHRV) , siniperca chuatsi rhabdovirus( SCRV ) and hirame rhabdovirus ( HIRRV )
respectively , were applied to the RT-PCR amplification for detecting the possible rhabdovirus in diseased fish
and virus-infected cells. A specific ladder product about 350 bp only was amplified with primers of SCRV.
Sequencing analysis of the G gene of HSHRV-C1207 showed that this gene shares the sequence identities
93.8% and 20. 4% with the respective genes of SCRV and SHRV respectively, and the corresponding
deduced amino acid sequence identity 93. 7% and 18. 3% respectively. Phylogenic relationship with other
rhabdoviruses using the corresponding amino acid sequences of G protein indicates that HSHRV C1207 is
most closely related to the vesiculovirus genus and shares the highest identity with SCRV ,but was far from
the snakehead rhabdovirus( SHRV ) and the other rhabdovirus. The above results indicated that the causes of
hybrid snakehead diseases ceaseless breaking out was the rhabdovirus, and this new isolates HSHRV-C1207
belongs to vesiculovirus genus. It may be a novel variant SCRV isolate or a new member.
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