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RE TFTIMESA—195FTH, RECEMREEHMKRE GCHY -861 £k cDNA
MRS, SOt AT Fixt PCR 5|4, KA RT-PCR HiA% GCHV —861 & GCHV —873
PR EFR I dSRNA HEATY . S5RRU. PN S I W{LRESF i W i GCHV 861 55 7tk
BRREFFAE, WA AEXT GCHV -8 iRtk MBI TR R Y 3, &7 iki/h TRl 0.1pg
2k GCHV —861 fi# dsRNA: R A% iExf GCHV —861 A L/S3y i) 1 FIHs A i 4
A PEFT RT-PCR &3, AUBER W R R AR op GCHV 86l iR HI A 7E, R RER
W R MR R AUG TC i MR AR R R A PR AT, RIROT R AR B oA 5
R M MBERTETREN R EARNEREE GCHY 74, BRI NIIMRE—
EMLHE L MHZEERRANEBRERENHSEFRARA GCK M1 CIK EFER+H
GCHV {fefE. @V THSMBRM &% RAGTEEMRMIBEAFTI— 4, 7
KRG Espimtal. diteal i, RT-PCR HAZMI GCHV (R #, R 8 475 8 7 &,
R BN SEE ZHOR X B % P2 TR IG . PR B A R A EEE L.

XA TaNnRRE RERN EHR RAMERN

B R ( GCHY) BERESEERINNE - MadmE( RS, 1983),
BWERIEEACPEB R KEEWPRET, 1978 BR#EFFE, 1983 HEEE,
1990). ZFEESBEAAMNEEE MK, SL-REE 0% LLE. BT HBHBR
B, WAEN —MREmMBSFRRLEN GCHY M . EE%T 1992 7 & T GCHV
HEREERMITI, 187 GCHV -861 #:#4> cDNA J¥5|(Wang et al., 1994), AP35
RFEMERL B it TR PCR 5[4, A RT-PCR £ AR % GCHV —861 &k A T3
MRS A% A MERAN, UERERERNENFEASHT TR, X

* ERCAH TOCRE, 8720002 . ik AN B ARE K E &L K F A International foundation for
sience FHAYEH). A /2001 B, EEME B, AT 94E4H, Bt. B
HEERE R OB EAL OB R. Wt
WA 1954123 143, EZHB: 1947 H 20H.
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B — RO N ARGE. R SRR A AR ER RN ITE, ETE SRS
B R RIS MRS, o — 2 MHUR E R TAER BREIKE.
1 MR5AFE
1.1 #tel

GCHV - 861 5 & tk 1 T MEHF(1994) 238, GCHV —873 2 #k i o] i 455 ( 1990) 43
B, GCKAMMAR(FAaTHRR) haEL(FMEE, 1985), CIK MR (T
MR Kk B PEKFRIEER K =R L£C %, 1984). A& mHEERY
WERFTE(ESES, 1994) #17. B 8 ( Crenopharyngodon idellus) i F#1( 5 — 10cm) & #y
iy (Gobiocvpris rarus) (3 —35cm) B A& L B = ¥ W M iH 35, 40 8 ( Carasssius
acwatus, red var.). i ( Cyprinus carpio) . B3k 8 ( Megabobrama amblycephala), >k H Z iy
XML, Jes( Misgurnus anguillicaudatue) F vp 4 55 % %& ( Eriocheir sinensis) W 5 7K
WERAT S, B XTI R E(MBV) f1 AR BT IL & AR .

HRZFBET 1996 FEHFREMA L4 MK AERFTXHRIRGEE B8
B, KERELIEAEREFT-20C £H. |
12 FEH

AMYV ¥ #% 5% ff . ANTPs 2 Promega /=&, Taq DNA R& 8§ {5 o BB b 4 8t
3L, 1kb DNA Ladder 25 GIBCO BRL 7= fj.
13 519

Bt 54 PS6(S —AGTTC TCAAA GCTGA GACAG-3’' #i 5 —ACGTG
CGATT GGAAG AGCTT-3" ) #1 PS9 (5’ —ACATC TACTG TGCTT CACCT-3’
Y —TAGTG TGTCA ATAGC GTCCA-3 ) RBIED %% ¥ GCHV —861 #f % [H
B 6 A 9 i BeyFB4r cDNA J75]( Wang et al., 1994) i it1, fihERZEREEY
PR A M. Hy Rt 320bp Fi 223bp.
14 B
141 f BEHAMM DNAWER HEEATXR(FEBAG RS, 1995 #K
¥ TE 22 g 10mmol /L Tris—HCl, pH=7.6, Immol /L EDTA, pH=8.0)sh, —20TC
REF&EH.
142 FEBREAR  BURFBRRAMEEE EEW 400ul, A N- +"HhENER
(0.5%) F % [ & KQOOug /mD, 55 C {16 1h, FItFIR. B/ S0/ FABEEME—
Ko FKZBERTE. H 70% K& 100% ZEFE—K, BT ERN#EKS, —20T 4}
F&H.
143 AN B 0.1gkm4 4, fm iml STE(50 mmol /L Tris—HCl, pH=8.0,
100mmol /L NaCl, 1mmol /L. EDTA) %)%, —207T #@&h37, LA 12 000r /minZ( 10min,
B R SRR, RE L
144 RT-PCREMRMRERE  BURAARASEK FFRURIRER B SRAMR)
400ul, AR R AR A0 10D R K, BOREE,. BmEERCE, #iE,
BL, BUFREKHM, E@EXER 10min 57 CBHE R, BT FRHEGD.
15 SRR &SR N(RT-PCR)
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1.5.1 cDNA &1 13pl BEAR (7 F W FE oK) &b Smin B, A Tul ##FIRE
1, & R4 4k 4y Bk Tris—HCL, S0mmol /L, pH=8.3; MgCl,, 10mmol /L; KCl,
50mmol /L DTT, 10mmol /L: k&, 0.5mmot /LidNTPs,lmmol /Li 5|4, lumol /Li AMV
WEEER, 8U. F42TC, R 1h.

152 PCR Y #  # S0ul R & &, fin Sul cDNA =4, &ML KE R
Tris— HCl (pH=8.3), 10mmol /Li MgCl,, 2mmol /Ls KCl, 50mmol /L; Tween—20, 0.01%;
NP —40, 0.01%; dNTPs. 0.2mmol /L; |4, 0.2umol /L; Taq DNA £ %#§, 1—2U. 7
MIJ - 1509884, $L T &My 18 94 °C BiAsE 2mins 94°C , 30s 56 C , 30s 72T,
lmin 2 F7 30 4N, #ksife 72 C R Smin G558 R

153 YRS B S— 108y, B 1.5% 8508 5 R B ik (TBE £
), BibsEEgm. EIMTTWE.

1.6 REFEAFEFHIE

5r51/ 0.01, 0.1, 1. 10, 100 #1 1 000pg %A [al & #i L. i) GCHV —861 F bk i) 2 N 4
dsRNA ##itR, Fi PS6 5|4 7 RT—PCR § 3%, Iisbisecsnikiortr, WHAHR &
K.

4351 LA GCHV —861 ] GCHV —873 B #k Ky cDNA JEitR, IR, 7 A &0 8], 21
. 6. S, e BRI A A R AL R 4H DNA LK MBV i) DNA pxf L H 519
PS6+PSY #4T RT—-PCR § ##, Wi HAERH.

17 ATRRPSLE

PL GCHV - 861 #k#0 GCHV —873 bR B AW, MBI TR | B & F M 7 A 4
), 04ml [ B, [FBHEEHN CEKMXER, 451HEF%FT 28 C MfERKFES. EREE
1— 23d W#LEHE. ARHIERE AL, A RT-PCREARM#ITRI.

2 #R
21 *f GCHV —861 ¥#9 RT—PCR /"84 R

Fatifk i) GCHV —861 #5851 dsRNA 4 i cDNA, LLE14 PS6 1 PS9 Xt H 414,
LR FW, oH1P e 320bp A1 223bp SR RE, SN AN B M RER
Ry (ERE 1). L GCHV-873 £ HH-& M A cDNA 45, 20 &), 88, 7k
5. B A B o S B R 4] DNA BB 0 MR FHR 5 8 DNA YRRt e N E Y LR R
PrE(ERLE 3. REFRTEF S PR S 1 GCHV —861 ff77E.

451 0.01 — 1 000pg % AR L) GCHV — 861 #h4 B 4% B2 AR # T RTPCR
Ji, EEW, 1 000— 0.1pg HREY IR R RH, 1) 0.01pg MFE AP R H4, Ui
AR /Nl AR 0. 1pg R LR . 7 5h, BEBEAR MK 1 B 38 K, %%ﬁ
PR E(ER L 2).

22 WA LRY%E R RT—PCR &g 5

GCHV-861 ke A LB i, 763 — 7d s BRI I RE RO & AR
T, WdZRAER AR, DIUGRRIET, SNEBEFKEER. 25 E KR
B R Rk e EAE 21T RT-PCR &, 28R, RWATHHEARBENITE
F GRS GCHY MfETE; EATRRIESE 23d M S BRE/A S, H 4 2Rl E
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GCHV Hyf#fE. (£ 1) GCHV-8T3 sk A T/ F M, AHRNEFENERLHT —
HAR WAL, RT—PCR &It KB,

LA GCHV —861 #1 GCHV —873 & #k A\ TR L5 4 g s, I xf/=R e 4 #8417 RTPCR
B, thREMmEaHRMER.
23 EAKAKKEMEK RT-PCREWLER

Xt A BT A SC 6 S R Y 1R IR B fa #E 4T RT—PCR A, W48 8RS R.
24 xf GCHV —861 g4y RT —PCR &l 45 2

GCHV -861 thgky: GCK 1 CIK 4l s, #5258 TR R EMEE B84 81 CPE
(4 MR ). & RT—-PCR ¥ B8R, MGV LG 9 B 40 8 _E 359 281 7
B, Btz GCHV -861 KA.

#1 GCHV-861 BkATRERE &K RT-PCR RNER
Tab.] Detection results of RT—PCR in grass carp (Ctenopharyngodon idellus) after artificial
infected by GCHV 861

KA b 31 i Khiai
H A oM
(1—3d) (4—17d) (8d— )
HURE A ] Fld | Fd | B $4—7d % 23d 11— 23
BRMER 3 5 5 15 5 10
TR 3 3 5 5 15 4 0
RitE 100 100 | 100 100 80 0
(%)
3 eSS4t

BATEAERE T2 H IR RN B k(P BRERK AR, 1978
BRIERI %, 1983 RUAR4ESF, 1990; EEMES, 1994), HEMSHERKER. BB
B, it R BURTE. B CPE M EL. M A M SE LA RBRENTR. X
GCHV 3 [ % () T /1 BRI A2 4 (Wang et al., 1994), 4 % % %f GCHV 861 #1
GCHYV —8T3BiitkittfT T LU 3T, 4R % 0, GCHV —861 #k 5 GCHV —8T3 AL .
& e sk B X R BOR 1 UL BB AR R CPE B MBS A K £ R ( HE B HL5 X
i) . GCHV—861 bkidkle v fa FIRG 4/ 8080, K501 R 8 & 100% ( E 8 #% 2%,
1994), i GCK fit CIK 41 Mk 6B 22 %] CPE, 3z RT—PCR £ AR A E M £ L AR
Yuom M b 75 WA I AR B R AEAE, 1B GCHV - 861 HifiE 78 GCK #1 CIK 41 i % 3%
FAER; MK, GCHV-873 xtaikMBUR IR, W4 h B’y CPE. %
FE b MK T AR N S ERME R RNBORE RN Z BIM R H AR T
H—E 5.

YE& SR K181 GCHV - 861 k4 cDNA F3 it Bxt 514, %t GCHV -



1 TR T 4 S A S I OB A 5

861 #1 GCHV —873 Bkt 47T T Kulll, Z5RFHARXBXT 3R GCHV —861 BE A B4
MFERIE, X GCHV-83 K MBR AR H™Y, HHAREEY AR FERRE
FHl. 55, A i) RT—PCR rgk/bal IR TS 0.1pg difb MR R, 5
E AR E K RT—PCR £ R K] dsRNA ji 31 R 88 — 3 (Lopez—lastra et al., 1994) .

ALK AN RERE, RT-PCR A {UEES &1 & 5% B B 5E W 6 %
., mARSEN AR RSP RIEEVRERFAPIHNE, BR RT-PCR
AR TEA BB EIN2E, HEA RN IRRAKIE. WRER T Xkt
HEATRERE, RERY L ASPRRE, B/OATHEA.

RAASCHH 514, G RERE T R W B A8 A AR K TRAT AR (43 35 B A B G #f
TR PR E, WARTHEREEY AR B LS GCHV-86]1 % FARERF], &%
FARXEA MR EA —ERERE X BENHT GCHV 1 RAT 5 & 5
MR —FRHE. B THEASDFAK=RELERE XKL, FLEX GCHV R[FH
N ERBETRGR HCEPIR, KRG GCHV RARIMEZBRIFFIMERM F, WitENEE
5, BEVENHEEH RT-PCR M A, MEAHNRHETEHEE, H
AR B IR SR ALK EE, I RPUR T MER B @ T T HA.

o, RS R SRS TE AR—48 fihmigEES. RS
ERMZBRIEGRRYENE [ &0 HWRAERATERNEARM K HAERZFEIET B,
ERSEMERHERE. TR, ZAHEMUKKBE TS B &ofE, mE LGN
AR, BFELDTPEFY, AMaEOERER, BB HEEBIRER dsSRNA
SREMTTEEEU RSN ENILS. Z7—F, ZHFERS. RE, EES ML
# RT—PCR &1,

3 % X W
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DETECTION OF HEMORRHAGIC VIRUS OF GRASS CARP BY
REVERSE TRANSCRIPTION —-POLYMERASE CHAIN REACTION

Wang Tiehui, Li Jun, Yi Yonglan, Zhou Liran', Liu Hangin. Lu Renhou, Chen Hongxi
(nstitute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072)
+( School of Life Sciences, Wuhan University, Wuhan 430072)

Abstract A rapid, sensitive and highly specific detection method for grass carp
hemorrhagic virus (GCHV) based on reverse transcription —polymerase chain reaction was
developed after a May 1995 — July 1996 resecarch. Two pairs of PCR primers were
synthesized according to the cloned ¢cDNA sequences of the GCHV — 861 strain. For each
primer combination only one specific major product was obtained when amplification was
performed by using the genomic dsRNA of GCHV —861 strain. The length of their ex-
pected products were 320 bp and 223 bp, respectively. No products were obtained when
genomic nucleic acids other than GCHV—861 genomic dsRNA were used as RT—PCR
templates. To assess the sensitivity of the method, dilutions of purfied GCHV-861
genomic dsRNA (0.01pg — 1 000pg) were amplified and quantities of as little as 0.lpg
of purified dsRNA were detected when the amplification product was analyzed by 1.5%
agarose gel clectrophoresis. _

After about one—year—old grass carp (Ctenopharyngodon idell), and 3 — Scm rare
minnow (Gobiocypris rarus), were artificially infected with GCHV —861 and GCHV —873 sus-
pensions by the hyperosmotic immersion method, most of the fishes infected by
GCHV —861 were dead during the 3rd — 7th day, 7 days later, no fish died. None was
dead in the other group infected by GCHV—873. GCHV —861 strain could be detected
not only in the diseased fishes with typical sydromes at developing period, but also in the
carriegs without any hemorrhage symptoms at pre— or post developing period. The virus
oould!also be detected in the naturally diseased grass carp with hemorrhage symptoms col-
lected from Guangiao Fisheries Farm of our institute in 1996. GCHV —861 could also in-
fect GCK and CIK cell cultures in vitro and could be detected from the fluids of their
subcultures.

A simple, rapid and reliable dsRNA templates preparation method was developed. It
was very suitable for detecting mass or very little samples, and the whole procedure could
be finished within 3 — 4hs.

All the results show that the RT—PCR amplification method is a rapid, sensitive and
highly specific method for detection of GCHYV, and is of significant importance for early diag-
nosis, prophylaxis and treatment of hemorrhage of grass carp and GCHYV —resistant breeding.
Key words Hemorrhagic virus of grass carp (GCHV) Virus detection Reverse tran-
scription Polymerase chain reaction



