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Isolation and identification of a strain of Grass carp reovirus in Huzhou
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ABSTRACT Aquareoviruses, which belong to a newly identified genus of the family Reovi-
ridae, are agents infecting all kinds of aquatic animals. Grass carp reovirus (GCRV) is a kind of
pathogenic virus which causes disease outbreak of Grass carp fingerling in freshwater region of
China. In June 2008, a strain virus had been isolated from the samples of visceral organs of the
diseased Grass carp with Hemorrhage symptoms from a fish pond at Huzhou City in Zhejiang
Province. Sample of diseased Grass carp visceral organs was filtered and was injected into
healthy Grass carp fingerlings. Clinical signs of Hemorrhage symptoms of Grass Carp were rep-
licated after five days. Mortality of the sample was 57%. By contrast, the control group fishes
were still alive. The sample was continually inoculated onto CIK cells and induced typical cyto-
pathic effect (CPE) was observed. The typical CPE was the same with that induced by the
GCRV873 strain. The TCID,,of the isolated virus strain was 10%/0. 1ml. The visceral organs

examined by electron microscopy showed that there were a number of viral particles approxi-
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mately 71~75 nm in diameter with a sphericity shape. Physicochemically, the isolated strain
was not sensitive to chloroform and ether. 436bp nucleotide segment was amplified from the iso-
lated virus strain by reverse transcription polymerase chain reaction (RT-PCR). The nucleic
acid sequence of the amplicon had been sequenced. It showed 99% identity with those of GCRV

strains in GenBank. All of the evidences indicated that the isolated virus stain was GCRV and

was named as HZ2008 isolate.
KEY WORDS Grass carp Grass carp reovirus Ctenopharyngodon idellus kidney cell
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B0 I 5 A1U5% 3 (Grass carp reovirus, GCRV) R E A B U E WS 1 AKX KEHE. A3 EEad mBw
KERZEE . ZWRBERE T KA G KRB (Aquareovirus, ARV) , 218 i B 3 71 5 98 Y% 3 (Rangel
etal. 1999),7] 5|4 B A RMIE T, 5 Hb I H IR OK FE 58 M R & R, 78 GCRYV B 55 75 T » (6 P9 M 4k
HET T RAEWNRERAITRY A R FAEFERR (O 8% 2003;Fang et al.  2000;Qiu et al.

2001;Fang eral. 2005;Fang eral. 2008), Ff MK — B 2R E A IR b w3 i 05K, REE
ERAEW R HITESRRB TRYNER BEFEERETRARASHA LKL T IS . 2008 £ 6 A,
MR TR R E T AR AN MR ARER, RA T RAE S BEFEMT AR,
Wk TIRKMBIK . KB EA B H 55 R e, BT830 38 U BB A F K 2 8 R K5
T IBFEAFGIES. ZEWRENERFTEABMRATRFRERESNE 1 KEMKEE. vVFE
TR IR TR S AT 4 b A B AR LU B T B T A,

1 #el57R%E

1.1 #EER

BINHE AT 2008 F 6 ARBMM I X EBREABEURELN 40~50g), EEEOWTHMEREYE,
K 8~10cm A E 30~40g, HFEEAHENE R ~7 d, TRE, #HITEE,KE 24~26°C., KB HK M
XTI GCRV A ZERTE.

1.2 #AESERFEAUE

MBI AT IR S ST AN B BT AR R O SRR E B (TSA) . IR, UM £ 8 88 &%
FHAEBMBE T RAEF EREL.

1.3 ATk

1.3.1 Beaasrnmibizes

WA BAEAR B R B A I8 SHLE R, R, B TARE PR RS, i 10 FEBAX
BEAMEEE K, REHEM I K. 25 EE A HE.CHLLL 6 000 r/min, B.0> 5 min, B EE K E 10 000 r/min 5
> 10 min, B EVEW L4 0. 22 pm SHFLUE BT 1E B Z .
1.3.2 #RFESGRERE

BC1.3.1 P g R R AT, RN R. M ENEE 0. 2ml, 4 15 B, x4
T T A 3 Eh K, 7 B R R R A

1.4 HHEHSE
TR R AT B AL, 0, B TR P RS, A 10 BB E 10% /N - 1%
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B DMEM ZHMI$5 35, # 1. 3. 1 doy it 8 ¥ B8 % 5 Yo O L B M T R B8 2 19 CIK 40 i (25 1 5 40 i
%), 28°CHEH 1h R WA, MAF 2%/ &K DMEM 5 3% ik B0 4k Bel gk 42 35 36, I iRbRES % 8k
(GCRV873) He 1) 40 Mg g B X BR L, AN 0 0 MAE R B M X BB . 24 h S5 P BRI EE . 35 40 B 7% 48 (Cytopathic
effect, CPE) 13 80 2o LA EWFlHR, & IR M H % 3 14,4 H W% CPE,

LS FENNLEE

1.5.1 ®4mE

KRB AT e FHS SN, 2 N E R E . . R RET R  BE
1997) e tB G i IT LB SR .
1.5.2 & mAnE

B GCRYV BEMERT BB DL K BT 4 B8 0 75 AU 4t B VR i, R AR IR ME B 29 10 {58 AR RE . B 107°~107" 5
AFERERE, WG MR EMNRER 0. Iml, 28 —K W5 ZE CIK i) 96 FLIR . SHBEEEMN 6 fL,28°CHE
F 1h B AR R keI 37, F IR IEH M 3T R, 3 H MBI AR . MIEHR A ML Karber [KEEITE
TCID;, ,1gTCID;, =L+d(S—0.5), R, L AMBREHBEEOXE L d AL IR BRE.S AEHRBE
BEEZMEHEZ M EE 1997:%0HSE 1997,
1.5.3 T BMBRAE

BUH B CPE WEREZAMEEE 354, 3000 r/min B0 20min, R A1 R, WHEUR®H LIEW, % 20 % tL#l
A 2Bk, BRI BN B, WIS 7EKIE L% 60 min , L) 2 000 r/min B.0> 20 min, K4S F FHE, &
W ERmER, EEWITELBATER, RGN ELHEE MY BARZTBRLY TCID: .
1.5.4 SR AFHAREE

4. 8%t A i B, F 4CHEMTHRE RS 10min, HJE 500 r/min #.0 5 min, B H 2 W
R, MEREE TCID, . X BERRE M N F2 4. X A LB A A 3R K, [A) 3 A0 SR AR 5 .

1.6 HRUYEFEFRABEEXRE(RT-PCR)EE

1.6.1 314

4R GenBank FE & W E MG IURE(GCRVIE 6 N BT BRFY , EHREFXEIT—%514.

P1, 5’~ATCCCGTATATCTATGGCTT-3’

P2, 5'- TTGGAGACGAACATAGACGC-3’

Ry A B GCRV S6 2 1 330~1 776 Z[AIRY 436 MEERE. ZBIWHE WA=l F Z £
] Invitrogen( )R AW AR A RA R 52/
1.6.2 AFARE 4R ¥ 5% RNA 692

At B 44 100mg fil A 500l DEPC &b 3 A B A K 3 #8519, 10 000 r/min .0 10 min, B EF#
Jn 40 pl EEEE K #1040 pl 1%SDS,37°CHEF 30 min; FHAIA 600 pl By & 5 57 8%, 3250 1R 57 30 5,12 000 r/min &
4> 5 min, W _EBEKA FEINA G R0 & 05 5 BER &V, 4IRS 30 5,12 000 r/min &5 5 min, B EJRK
A 15 BB RNEE,IB5/E—20°C 1h Y ETIREMER 12 000 r/min B0 10 min, F L IFR, FiR TH
&M 13. 5p] KE# DEPC &b BB ok B # . & /.
1.6.3 #mAL R 3% & 69 RNA #9321

P35 00 40 BB B R R 3 YKL B 250 pl R FEEIR M 750 gl Trizol B iR AT, il 5 min, FHAN 200 pl S5
FZE R, % 5 min; 12 000 r/min B0 15 min, B b VE W 500 pl, BAIA 500 pl R EE, ERILIE 15~20
min,12 000r/min B> 15 min,75% LEEVEE KT o FIIA 13.5 pl K DEPC &b 3 #8841 K 5 i, 52 F
1.6.4 RT-PCR ¥ %

RT R : R R4t 25 pl BURI A B9 13,5 wl B9 RNA B, A 1 p1<100 nmol/L) F il 5|48 1 pl Ran-
dom B RMRE BT 72 C/ABFVEM 10 min, 7K 5 min. RFHKEKIMA 5 X AMV Buffer 5.0 pl,dNTP
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4 plCig R ANTP F M EE A 2. 5 mmol/L) ,RNasin 0. 5 x1(20U) , AMV 5328 1 pl(GU) KR T 4°C,
3000 r/min BRRTE.OCIRAHAE VBT 42 CARIBH/EM 1~2 h, B 95°CHER 5 min K7E AMV,

PCR JZ % : PCR R RN 50 pl, Hh & R R 1. 0 u1, 10X PCR Buffer 5. 0 ul,dNTP 4 ulGE EH
£),Tag DNA B4 1. 25U (0. 251 ,25mmol/L &L 4. 0 pl, E FUWEI#4 1 p1(3978 100 nmol/L) , &5
FARUZE KA E A TR, RS T 4°C,3000 r/min B B.CIR G SE, T 95°CHIAE M 4 min, 94°CAF # 50
$,52°CiBk 50 s,72°C FEM 50 s, FL 4T 33 NEIR, BJGTE 72°C ARSI 10 min R EREE 4 TRE, U
1.0 %0 BB o vk B v Tk A T

2 #R

2.1 RiFHER

2008 4E 6 AL MR X M A MARJET-HME, - 0% 0. 33hm* (HAERBEEABA 6~7 7
B, ARFT 60 ZR, RiIEAKERE, OBk T, k5. IR IE & B 6825 e Eseim, irl]
LI, RS & E BT WG A AR RE A FE AL, B O,

2.2 BESBERFERAUR

X K BB AT AN B 43 S L AUAE T R A B AR A B A G P E R AR T, BUR R B AR R IR AR SR
B R0 e TR o RO R B I R A% BT T WLBEOR LA A AR U

2.3 AR

IR L3 st AT A TGRS R 5d 5 R TR IR &0 AR F] A SR R R B, OB 3k 25 AR RE
ol B4R FTM, 15 Bfapk 1 BAERERIETSN, BT 8 B FE TS FR L0 572, Mi A e MOk IR iy 55 & B 5 30d
JERWIET W BRI,

2.4 FRENERFEER

B 14 IR R 2~3 RAEMREE IR B B R AT AR E AL AL, B iy BLAK 5 8 Al GCRV8T3 Ji 48
—B(J7 8% 2002). MEEYRHAZAME 24 h AMEITIR BN . R TT AR I . AR 40 i R A Bah 4%
INHE 23R L AR AR M 75 B AR OB S RGN (CPED By & B, B Z A 52 WOIR W 45 Bl IR V% i g, BUG 2
B AL AR PR . A B B R AR HOT IR B AR B A e e X — i AR — R 3~ 4d.

2.5 HRELTESHR

2.5.1 HENELER
TEHFEHETHEIABREANASNAE RERREIR ., K/NS—, B UBRE . HE4 75 nm,
2.5.2 BEBEMNEZR

IR 1.5 2 A EI SRS F1 . ZBANAHSBEHRURE
# TCID H iLE Karber & (£ _H_ %: Table 1 Effects of chloroform and ether on two GCRYV strains
50 9
TCIDso 43 5 it 5 & 5 4 5 #% (9 U AR TCIDse XL TCIDso
TCID;, GCRV M ## X B W (Treatment method) (TCID;s of treated group) (TCIDso of control group)
TCIDs, 7 107%°/0. 1 ml, 155 8 5% #f7 Chloroform 10°7-5/0.1 ml 107%0/0. 1 ml
ThERY TCID., % 10 /0.1 ml. Z. B Ether 10 —7.6/0.1 ml 1078°/0.1 ml

2.5.3 A4 . LEMERRBELER
A5 CBEXT 7 B AU I A5 R LR 1. AWHRLARRME S5 R W LU, &0 L & ik 4h 3 40 9 7 19 )%
ey A0 B A b B 2 KR A, U6 B BT 43 B 6 R R B X R R L B — e B .
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2.6 RT-PCREBYHEEMNFELER
2.6.1 AKX FTZE

R 1.6.2M 1. 6.3 FEASMNBERAKEAKNTF. M. FHAMESY.CIK AL FWHE 78
RNA, % 7 G M cDNA 55 1 #, TR ITH GCRV 8 R 5193 8%, R B AL R . VA RS HWH B
K/N—3, 58 436 bp, Z5 R WL 2,

B 1 B8 ERCIRR 3 BURE (40 000X)

Fig.1 Spherical virus in visceral organs of Carp M. DL2000 4+ FE#r#E;1. GCRV M ;

2. A4k HZ2008;3. MM HZ2008;4. IEH 48 M%) 8]
M. DL2000 DNA Marker; 1. Positive control
of GCRV; 2. HZ2008 in organs;
3. HZ2008 in infected cells; 4. Uninfected cells control
B 2 RmeFimIipd RT-PCR ZufE B i i ik & i
Fig.2 Agarose gel map of GCRV by RT-PCR

2.6.2 MApsER
¥ E3R PCR P34 7= 4700 7, L0 8 399bp 89751, F 41 B YR o 23 B Bk NCBL/Blast %1% FF 3 # 47

FIEMES T, &5 R R HIXF H] 5 GenBank B & R GCRV £ 6 H[H F B # 3 R JF 51 (AF239175 A
AF403392)fy 1330~ 1725bp &b /¢ 51l IR PE 43 51 99 26 F1 98 %6 , IR I AT B &€ % /% 7 I GCRV,
JPF) 25 5%
CCAGAGTGGATAATCGGGGGGAGTGGGTGAGGCTTGGCCTACCTGTGACAGCTTGTGCTGGA
CGGCGAGTCGACTGACGATGGCGCTAGTCGCGGAATCATCCGTTTTTGAGGCGACGGGAATCGCG
TCTCCTACGACATTGGCCAACTTGTTGAGATGATTCGACACTAACACGATCGCGTCGTTGGCTAA
GGCAGAGGCGACCTCCTCAGACGTTTGGTTGGCCATGACGGTAGCTGGTACGATAGCGTCAACGA
CTTCGCCCTTGTATGTCGTCTCACGTAGCAGTACGGGGGTGACAGTGAGAAGGCCGTCCATCAGCG
TGGGGTTGGAGAAATTGGAGGAGGATGTGGGTGATGGGATGAGGAATGTGCCCAAGCCATAGTA

TTACGGGATAAA
3 itig
R R IR 7 T 5 AR 7 A B AR JE T E T B RE R 1 AR SR R R AT I IO B R P 3

TR RGR MR, Bl R D R R A RS T 8 — A TR B IR K FR L 1 T S . A, GCRV b
7 [ B b R 52 A B R 51 43 T 9 55— MoK A W IO B B 12 S TR R IR A B K A IR IR B, K
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GCRVS873 W W EGHFMR O B% 2003;F M4 1994, BT H AN mEMNEE Heic 28
WA WS T RIS R AT AR A M58 o2 Bl 8 H PR RE M0 W , I 45 FR A OR B ORI
%, KA I AR S T B T 4n Y RS B AT S TR AT L DU O T I R 2 B LR

ARG X 2008 4 1 M Hb X — £E 0L 5L M I A B HEAT TR IR BV 8, B T B AR IR 2 B N A m
R, AT T WESE BFEFAS S ERE THEA R HE R AE RS RRRENHE I EsIBREAR
BRI . B HSE R R, 45 R R LA M &R R 2R AR — B B 5d J7 L, BUEE
k#)57%, #HMRACIK A BT E T RFERITTRELE, ZERBRTRAE 0%/ ME K
DMEM 4k KW # B L R B A B R 3] TR EF (A ST % 198488 P4 20000 . o F 18 VR Uk
Yo RAAMLS 24h S0 MUTT 86 IR AR R AR T R LB Z MR S MM AR WS W, I TR B A
YR AR BN (CPE) B K &, B2 2 4l e 2 WCIR Wi 4 , i i 7% A, e R 2 BB Ul s DR, MR B I B2 2 44
MITF IR BN AR AR SEEE X —id BB — AT 3~4d, s S % #k GCRVE7T3 A 8% 2002),

HEMEBREANHANE RBHREB R, KN —, EMBRE, H2 4 71~75nm, AL
RATLUIE H, A L B4 B 2 55 7 B9 B e g RN BR A AR L IR A £ AR AL, 15 HA T 4 B 1 T AR B X LB A
LB —EMTE. XU RTE N IR AR F AR, B 5 M E% (90O MEN —B, EAF
POR B B RNA 558, 60 11 AW E L IERES MMM BRE A4 80P RNA, 2B GG IUE SRR
P8 RT-PCR %, K8 BAM: 49 B 89 F BL WF 8945 £ 5 GenBank # GCRV AR 751 B Rl S 45K 99 %, Bk
R =W, B BB IR R B M B A P B 90 8 o o 44 08 HZ2008, ZREM 2 B8 F 8 R4l Rk
R BT R AR B M AT B8 T A

& X x W
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