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WE-MNBETHPHLBEBLEET —HMIRHERE ( Paralichthys olivaceus rhabdovirus ,PoRV ). FITIEBRE & ¥ B Ix
FEHARSKR, EHRARAMEXER, Kb 7HalABENHEMREAMBHELETRRSIERE, N
T PoRV KI% FE , B 7R PoRV 7E /%% 1 25 40 B ( Grass Carp Ovary, GCO) ™ By i & ik B 10°-°TCIDs,/mL; 42 i T
PoRV A K 2% 5 £ B 2% BE M6 B 850 3240 PoRV, S R 16 £ 40 B W U0+ B BE %, (7R PoRV K/ 490
60nm x 200nm, W 5E T PoRV H F AL ¥ B, B 7% % /% & XF A AL 0 A8 B2 SRR, (B X DNA )03 ) B 6% i
(Ara-c) R /K, £ SDS-PAGE 3k , X PoRV I E A B H#HT T ot , RARKBASHERZEAT, Ko T

8K/ 54 R :250kD 67kD .44kD (30kD .23kD,

KW AT, MRESEBAEREWEQ
FES>%ES:0939.4 XEKARIRED A

% &F (flounder, Paralichthys olivaceus ) BIEE @
HNMBA,FH. EREEKTF WO LA
RN EE, HBHER, BRKE,
EWEBRH EEMH BZHBENEE, 2
FMERE. 20 4 o0 R F M, K EF 65
KRR, CHRER B X, FFRELTr
MR, BARFR T, JUH R B2 F N R R
X — 7=l & R B XE R,

BEABRFERE KL BEFE TERES
T e o K B B R SR AR 4 L o TR AR o TR B
O 2SR F W AT, | SR N X T R R BE AT
NTEEE, BRAREFRBEALSINTHTRE
DR B 43 B B AT T B 5T B O R A SR R D
EH BRI R WO . AN, BRI AR
DTEVFEACEALXRERN DB MEE
WA MREEP T, Fik, s HXEHEAR, RN &
WA SRR EREET T AENEE,

1 HREE5F*®

1.1 #RRBEFMLE BEBRFIFHNANESL
L hme, Kb —hHAk _BEE, &8

Y7 B A :2006-09-20; 18 1T A #§ :2007-01-22

X E RS :1000-3207(2007)03-0345-09

Wh AT HEWE; 57— A& KR
BORENBIKX, MAENI(EEE 100U/
mL, 5 % K 100pg/mL) I TC 199 ¥ F W, B 4C 12
o WHAMEE LR EWE,H#ET 0.25pm IEE
SEBRE HERERR.ET -20C0RF-

1.2 BXMHMREEF LRHAALXABRREN
R B MR (GCOo) B - (EPC) HE 3k &8
(FHM) . 8 #8 # B (CLC) | ¥ 4 #8 % (GCF) . 17 f
(BB) K 8 ¥ (CIK) . # 4 #y 8] 5 3 (GRO) . F &F
RS (FE) | H #% 4 BF (HMB) . 1 BT 2 W) 3% 40 A
(GP) . £ 5 (CAR) % 12 . B& GP 5 BB 41 /i
% 10% 5 A& 4 I 1% ( Bovine Calf Sera, BCS) 19
DMEM % 5% ¥ 5b, H Ath 40 M2 A & 10% BCS R 199
REFW,TE25CEB TR,

1.3 HMpEgBENE ZERNE,FHRERRER,
RIEAFERBEKRBRAREN LR 12 f @545
BT 20°C KR, FIBT IE % 4 ML ST BR 3% B 4%
1.4 HENSHSBRR4G KBHRERERBAE 10
BRIHBRE 10  BHBEE 107°—107"MKE
B M EMEIE KR GCO A HAER 24 £l 40
S, BOREEEN 4L, 57 0.1mL, BT

ESWE BEHRBFERS (30671616) ; WAL & 81 B AT B (2004ABC005) ¥F B
{EZE A EEBI(1984—) , &, BIL I R R A, N EBFEDHREREDHRER
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25CHE Mt 1h E, RERBRMHE, BT 10%
BCS 9 TC199 ¥ FF M FL 4l B LG B 45CIRE +
HREBEHO.1%2HEHER. REBEBEE, 51
FLE A TC199 3 5% W (& A AL . Hepes Ml 5%
BCS), BT 20CHE 5., R URZFEHNIER 4R
R %R

ERBE ARRFEEHER. FELE
B, B — 23,8 1.5SmL EP B, H
ATCI99 B FREZ T, MBI R EHEMB KR
BER GCO MMM, A HBEE, WEH
MV, K45 47 55 BY PoRV % # B K -

HHEKERE GCO 4 M 24 FLAR , B 1E
FPEFRE, HARAHEREENRETERRES,7d
BLOREFW OHPREEE 3h kM IR, 24 &
g 0.5h 5, TSR RMPE B THA
NIHE 178 B R PoRV B = BE T AL {7 ( plaque
formation units , PFU) .

PR > i T R B G 5L
BILEMRER

1.5 AEBUMRVIE BUEZRIRENZE
WARR, YZHELEBALEAREHS, HT NS
BHEERTG. EERBEOEMLER, AT T M —
CEENALHENEN R ERERENZ W,
REEKEBEEMAUZE £ 44 Sul 40K
REESR GCO B2 41, #:F PoRV BIRS , 40 TE
15C.20C.25CHM 30C BMELHTERE,ZH
M. 3h EHH, Bk R, GE 3 0, Bl &
M,a3 10 EmBEERBEERN 1077, 8FTE
K AL GCO 41 il % 2 iy 96 FLAR H,20°C 1% 5%, [A] A
PA S0 85 57 WIE # 40 B ok B, B R R AR AR AL
ZHiCFEK. EHE Th,96 LIRS HEEEFE, 45 M E
RB)5 R, i E 54 MR A&’ TCID,
(50 % tissue culture infections dose) o
BEEASBEMENE B PRV EBEMA 1/4
BEREH KRG REEE T 4CHE 4h, K5 B L
2000r/min & 0> 10min, W LiEE 4 CHEH
pH BEMMIRX M PRV 2N 5 4,29 H
Imol/L #h B2 IR & pH2.pH1, A 1mol/L NaOH ¥ &
pHI0. pHI1, pHI2, 25°C B B 1h J&, 4+ % H
Imol/L NaOHA! 1mol/L #h B2 1] pH7, B T 4 CHFEH.
MBEMEREX B PRV B, 3 4, 25
¥E 50°C 7K ¥ 30min.56%C /K ¥ 30min. 56°C K &
60min, RGN E T 4°C A, RELHEM T RYA
WHE—HET4CHEH,

PFU = =

DNA #1 &) 77) BT ¥E B2 # (Ara-c) I B W E
Ara-c J— 7% DNA & B | 7, (EXF RNA F1E B
FHAEREREMHIEM. A Ara-c £ E KR
IR GCO 4 My 96 FLIR 1h 8 HF , MEBFRHH
E . BEMBERR PRV 24, i6F B %1 DNA KT :
UL % K RGVIS ; RNA 7 & K 2 67 B %
ﬁ[”&ﬁ@i@%ﬁl&ﬁ%““o WA A Ara-c ZbF K
TR, EFLER L,

% EAR AT H PRV BB H 10 EHRBEE
1077, BBEMN 10'—10"#FETEKREE
HJE GCO 40 M1y 96 FLAR &, Ul F TCIDy o
1.6 E£KHMEMWE I PRV EBHR 10 FHR
FI0,BH0.5mL TEKMEFERE cCO A
FEHY 25en B R, —4H 8 ML, BE T 20CEA +
BiE.BEE 2R ILHEXKBEERE, R
84h J5 , )2 GCO I E &M % M 1k .

##H 12h.24h .36h . 48h.72h 84h 6 A~ BF
B HEFNRIIAREFBERY, RE HH 3
KE, I0EHRBEE 1077, B AR EHREFK
THR B B3 T K GCO 4L 2 2 /9 96 FLAR
m2hEHEREE RA, MEXKARRERS
IR, FERESERKMARE,

1.7 BREWE

EEVRFNHEERERNE AKX _BE
TE W BN T SR 4, 80K PoRV BB Y GCO 41 g,
2008 5% 1h 5, F 5% FE T8 TH 16 T 05 B 40 A,
1000r/min (Sigma &5.0#1,12124pp 3K ) &.0 5s,
FHMTIE TR, FLE, MAR_-EBEE, &
4CHRAEIR. H&BHEY A, B8 (JEM-1230)
U =38

HRAHERNEESRENE B PRV IKHHESR

W, 4°C 6000r/min # .0 30min, B E ¥&; R B
12000r/min ( sigma & > #l, 12024-H ¥ k), & O
30min, B ULHE . JLIEA PBS & ik & 7%, 4 10.L
BB B OB b 04 Y B TE 1R Y TE W
K, EIRBCE 20min. 84K W T4 I Bk 1 BT S
FEEER T MFEWRE N 2% W B B BRI £, 3
8,24 3min, A1 IR 4K T, H1 8% (JEM-1230) 2%
1.8 FAHEREBRHEBEARKSH F A SDs-
PAGE 7 17, \l M43 F K T i PoRV FEE K
SKEMaTRR/AN, NS AL BRBEEHITH
BOFHMESEHEMAE,

REHEYIL ECCOMBPHREY HMHEE, I
EEH 2L GHHMRE R, X ERRE 3 KE S
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FERg REBERT 4CT £ 6000r/min
(HIMAC & .0 #l, ¥ 3k & RPR20-2-2174) M &
30min J§, B L F 4C F 32000r/min ( Beckman
BN, SN SWw4l) BEBE L 1.5h, TIEMA
1.5mLPBS ZMl BT, SWMEBEE (50% .35%
MM 25%),4CTF 28000r/min ( Beckman &5 >4l ,
SHSw4l) BEBELD 1he REBLEHRER
HRHEE., BBITIES S A 100pL PBS Z iR E
BET-20CKHEEF BTTHERKRE
PoRV Z4h 5@ i BA 1 25 BR3E 43 Al & T K2 6F o
R 95 B ( Scophthalmus maximus rhabdovirus , SMRV )
B3 55 5 M JE W ¥ ( Spring viraemia of carpvirus,
SVCV) 2 M iR AR B A M o

SDS-PAGE B ik B ER3IMBEEFH L, &
515 SDS E# & o iKIES], 100 °C K Smin J5,
BHEEVHMETKL FREEATH, AHEF
R o 5 79 M B R DA B ME & Tris - H & BR
Ik ZEWE, MEEE, 11OV &4 TRk 2h, £

Fric G B R HE K 4 B B R B, i b B vk o B B
BETRKFILHP,EDLHEBERE WLWAEER
TR 12h 5B KT,

2 & R

2.1 PoRVA[SIRTHAXFAMTERE

FEREFP T PoRV BV MY 12 FIESR4AM (R 1)
#, %548 GCO.EPC.FHM.GCF.CLC.FE 1 BB %
THHABHEATEEA—-MRT, SEXHAKME
I ,EPC #1 FHM K &%, FIE B K TH KX
B ; GCO 1 GCF UM & , HF B AT A, R
J5% % 4 Ff 7 B A IR 5 BBk B CLC.FE #1 BB 4 g
HEMK ERAS  ARBEERS(E 1), AF
20 H 5 A8 B9 B 8] K 8 B Br A R) : GCO L EPC . FHM
MCGCFAIMBERESE 2 XRMBATHERE,M
BBAIMBI TH I XA BAASAKBHBEHHEE. &
B GCO 41 Ml %} PoRV % # &%, B ji5 25 B 8] i&
hETHRE, REELBREEFEHI, MEX
F GCo AT RB/HTY .

#£1 AT PRVESLTBRH 1ZHAME

Tab. I The [2 kinds of cell lines used in experiment
) UES L 5% HR
Cells Abbreviations References
# £ 1 AR ( Crenopharngodon idellus ovaries) GCO [11]
i th | % 5% ( Epithelioma papulosum cuprini) EPC [12]
2 £ 9 % ( ctenopharyngodon idellus fins) GCF [13]
HE 3k 88 ( Pimephales promelas ) FHM [14]
49 48 36k B 40 M8 ( Cyprinus carpio leucocyte cell) CLC [15]
58 ( Brown bullhead , Ameiurus nebulosus) BB [16]
I 8 H6 (flounder embryo) FE [17]
248 % ( Crenopharngodon idellus kidney) CIK (18]
" 45 409059 5L Gobioeypris rarus ovary) GRO ALREM KRR
F %% 3 i ( Hypophthalmichthys molitrix blastula) HMB ALBEMALER
A B 5. M) % 48 Al ( Grouper proboscis) GP ALBEHRRE
4 8 55 Goldfish fin) CAR [19]
2.2 PoRVERSE TSR 8

BARHEBREMN PRV EREMIC KR
GCOHMBEM 24 Lt P 2d EESRHIEN, =
BER/N 0.5—2mm, FFEHHBEEBRME(W 107%)
Bl , s HEABE B RHBHE, BF
TG, ZREREAEARE ERTH BRI
B DHHENLF , NER 15158, EH

AL BUREHRBRE RN 10 LR EA =
B,LEFTEKREZE GCO MMM FREF, B 20C
Bk, 3d FEUWEEIKE GCO 4R R % ; 25 BE
EFBEAEKXNEY  RAC A BELTHFRRBEFT R
—REK. REAX,IHHEHE P PRV R E AN
6.5 x 10" PFU/mL,
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Tab.3 Comparison of structure proteins of fish rhabdoviruses

L(kD) G(kD) N(kD) P(kD) M(kD)
PoRV 250 67 44 30 23
SMRV 250 58 47 42 28
SVeV 238 57 45 35 27
3 3 i

FIFEERMUE AN RE SRS HE.
AR E SHEANIITEEARTE, 7B E
B —HRABEHORFE R (PoRV) . 2 MEL, PRV
MTE F 40 AR 5 O R FE ARG 3
FRP R ERE RS R AR R, B
™ T N A A R BRI . [ BE PoRV XA L
VBT 80 BURAE X DNA 305 Ara-c B9 3F 85U
PEAE 3 2 %0 2 30K % # AR IE . SDS-PAGE 43 #7,
R PRV A SHEZEA, #HfFERELECH
FARMR B 5 FhE5 M & B X B

B)E , NFEZ K/NHKFE , PoRV A 60nm x 200nm,
HEKEHZHEBT 3, D #IREF BN
¥RIE R 9% B Rabies Virus (75nm x 180nm) B K, L H
E 50 A oAty JUFp 1 28 30K B, 40 88 R 4 UL AE R
# SVCV (70num x 180nm) . ¥ 8 14 H ifn W ifi fiE 9 B
VHSV(70nm x 200nm) . 8% 1 3 [k 5% & SCRV(100nm x
200nm) &0 2B R HFHH AR, PoRV M B K
B BT PECA W, EE Y pH X H 10 5, E 1h
WERIAT K 3%, {2 J2 fff PoRV 58 & K iF ) 98 & 15 5
pHI2, KR HEHffik— AW,

WA AN AL LR CHEED TR
RWBNEE, HFER R LEB IR, (55 KX
RERBATEENAR. ARE,. ZAFXEBE»
B E T — AR N SFRV (flounder rhabdovirus) B ZF
#F 3k % &Y, 5 SFRV X # % K /b (50nm x
100nm) RE R FEE(15C) , KRS M EEEHE
H 4 ¥ & (L:150—190kD; G:57kD; N: 46kD; P:
36kD F1 M: 24kD)# A E 5. EREHFHRKE
SMRV 1 SVCV MM ER 4 FER AR AR, 2
B PRV ERD¥ FEXULREARES T ES
CHBXBERKERAFAEESR, HEHE PRV 2
BRI EIEHEREE, NIE A fF i — 5 R4t
TR
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ISOLATION AND CHARATERIZATION OF A RHABDOVIRUS FROM
DISEASED FLOUNDER PARALICHTHYS OLIVACEUS

GUI Lang"**, LI Zheng-Qiu'and ZHANG Qi-Ya'
(1. Institute of Hydrobiology , the Chinese Academy of Sciences, Wuhan
2. Institute of Oceanology, the Chinese Academy of Sciences, Qingdao 266071;3. Graduate school of the Chinese Academy of sciences , Beijing

430072;
100039)

Abstract: The family Rhabdoviridae contains the genera Vseiculovirus, Lyssavirus, Ephemerovirus, Novirhabdovirus, Cytohab-
dovirus and Nucleorhabdovirus , belong to the order Mononegavirales . More than 175 rhabdoviruses have been reported from many
different species of fish and other life forms. Rhabdoviruses constitute one of the largest groups of viruses isolated from teleost
fish. The viruses are mostly associated with epizootics and heavy losses in piscine aquaculture. A rhabdovirus pathogenic virus
isolated from diseased fish flounder Paralichthys olivaceus (PoRV) . The tissues extracted from the diseased flounder, filtered
through a filter membrane to get rid of bacteria, and 12 fish cell lines, Ctenopharngodon idellus ovaries (GCO), Epithelioma
papulosum cuprini (EPC), Ctenopharyngodon idellus fins (GCF), Pimephales promelas (FHM), Cyprinus carpio leucocyte cell
(CLC), Brown Bullhead (BB), Flounder embryo (FE), Ctenopharngodon idellus kidney ( CIK), Gobiocypris rarus ovary
(GRO), Hypophthalmichthys molitrix blastula (HMB) , Grouper proboscis (GP) and Goldfish fin (CAR), etc. were challenged
with the extracts. Observation of the cytopathogenic effect appeared in GCO, EPC, FHM, GCF, CLC, FE and BB 7 of these cell
lines. It is supported that PoRV was the viral pathogen of the diseased flounder. The plaques of PoRV virus were produced in
GCO cells plate with 1072, 107*, 107°, 107%, 1077 series dilutions, and after plaque assays and isolation, PoRV titers of
about 10%* TCIDs,/mI. were obtained by infecting the grass carp ovary (GCO) cells. The growth curve of PoORV was determined,
a growth curve for the virus obtained from persistently infected GCO cell layers. The growth curves of the virus showed an initial
exponential rise and reached a maximal constant value from O to 36 hours. The viruses were purified by differential centrifugation
and sucrose gradient centrifugation from GCO cells infected. Electron microscopy observation showed that the viral particles of ul-
trathin sections from host cells and negatively stained from purified virus had typical bullet-shape and was about 60nm x 200nm in
size. The physical and chemical properties were detected. Monolayers of GCO cell cultures were infected with 10 — fold dilutions
of the tissues isolated after incubated 30 to 60min at 50 and 56°C . PoRYV isolate was mixed with 1/4 volume of chloroform, then
the mixtures were shaken and centrifuged at 20001/ min for 10min to separate the chloroform from the aqueous phase of the treated
sample. Stability at selected pH levels, from pHI to 12, was tested by incubating PoRV isolate in medium adjusted to each pH
by the Imol/L HCI or 1mol/L NaOH, after 1h inculation at 25°C, and the samples were adjusted to pH 7. PoRV isolation was
treated with 1-B-d-arabinofuranosylcytosine ( Ara-c). Then all the treated samples of PoRV infectivity were titrated as compared to
the control (no treatment, or treatment other viruses) . The results were shown that PORV was temperature and lipid solvent sensi-
tivity, but insensitivity to pH and Ara-c. SDS — PAGE analysis of the purified PoRV particles indicated that the structural pro-

teins of PORV were mainly composed of L ( Polymerase), G (Glycoprotein), N ( Nucleoprotein) , P ( Phosphoprotein) and M
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( Matrix protein) 5 polypeptide with the molecular weights about 250, 67, 44, 30 and 23 kD, respectively. The data shows that
PoRYV is a kind of fish rhabdovirus and very closely resembled Scophthalmus maximus rhabdovirus (SMRV) and Spring viraemia

of carpvirus (SVCV).

Key words: Fish; Flounder Paralichthys olivaceus ; Rhabdovirus ; Physical and chemical properties; Structural proteins
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