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— Pk 5 w0 Al AL NI V) o B

& b, MTRE, MR, B OH, I, HU%
(PhRFAEMHFFER, K M 510275)

O ABURIRSH: (Rena tigring rugulosa) SRRy S5 1RB) - Fhubk &, ARt M) FHM. CO. EPC 41
M, FMARMFRRERN, oR40AAEAENRERT, SETTLRER TR Tk, REE,
BARFIR 125 nm. WA REALME, W HIEIKZH DNA BHATRE 00T, RERFA 0 0UE DNA 4 F, RIUE
HE S 490 800 05 5 A DS 41 00 7 o B L P O 57 v o8 B R SR AL . ARSI YO8 Xba | . BamH 1| Hindlll,
Kon TH Pse [ BYDAREALIH 40 DNA, Zeidk B )E, 0008 %) 13, 25, 6. 14, 22 RIEWIMBEEIR B,
WRIREY) H BB RREEAM AT 100 kb, B PCR 7, BEXMRENEATEE (MCP) EERSF
3751, 5 FV3ML, RS 98%.

FEIA bR gk WPILAT; MY MeP

FESHES: 41,41 CEKIRINEG: A XEHS: 0529-6579 (2001) 05-0091-05

EAER, EFZE MM AL, P
K, ferTET, MgHEWELRL, HEERHER
B R AR R T AR A
A DNA 98, RE#E, “Hmik, Eaees
RRYTCH R (MEW), DR, W,
JRITREH Y. WHEERAAFRMER
(terminanl redundancy) . ¥ ARZEH: (circular permu-
tation) KIF S, BHSVIIRHENERLA,
A 20% M E AP REPHBEREE
B (MCP) MR, RARERTH, THTE
EFSERMIIERE. BEITANE, 2R TK
BRI RR AL 60 Ff . ERE, IR EA
KPS WA KRB, WFRES A R RE
PEFATRE G FUR ISKNVI: IR 51 i 3R 5 5
Fh AR Sk 4 k% R MR IR RGVE), FE BRI
et R BT LR REE STIVIS . BGE, ST
RIFFEMI RO, HINSL XRIIET, AFH
W ERIKR . BT EZRIR SRR
B, R -MILERE.

A SO\ RS R P BT,
(] 3 SRR s i o )RR T L AR e, R S 4 B B )
RERREE, TR FHM, CO. EPC 4IMU%R,
FRmARRME, 081k, BRAKERLE
BRI AR T, MWL, X HEEY
DNA BEITEE VI 04, MR SLX R B E A

» BEWMA: )UAA ARSI (990255)
B HE: 2001-04-28; {EE&EMMT: 1

SCEEFYIIR K B 7R, ISR BA
R AR VOB A IS A
1 AREINE
1.1 FEEELYEE (Rana tigrina rugulosa)

BORBERGLE . BSERISR E R AW, L)
R AR P 0 ek R ) R L 4F e T 2000 4F 7 A A
I"HRAEMEERRGEFMY), BRELKRE, @R
FESUHE SN BUAE SR TE SR E 3 1 A, R
AEFAT A LRSS
1.2 B FE

B2 FHM (fathead minnow cell) . CO (grass
carp ovary) ., EPC ( epithelioma papillosum cyprini)
MR, THMIEFFM (Greiner 20 H) ALK,
SHAIMA 100 wml FERMN 100 pg/mL HER,
AR w=10% M54 M5 H) MI199 #i5f % (GIB-
CO/BRL Y] ). i 2 VR F 269 4 o) B 18 3,
B 43551 L ke R s A o R ) U IR R w0
=0.10 il A PBS (pH 7.2). 1000 u/mL HEX
11000 pg/mLEEER, KHEHSIIRE, 5000/
min, 4 CEL 30 min, B LT, £0.22 pm IR
RS, B 3 MR . BN E AR
(cytopathogenic effects, CPE) J&, W48 40 M,
TRk,

fe BRI S SR B R AN, fESANT R,

¥ o(1966-), o, MRA; ERBRREAN: (WHEE.
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540 %

1.3 HBERSNEE

EfRRR . RURAIA RGN, YIm/hFo.
5emx0.5cemx0.5 e FEHLRR BUL 4 CPE B
ERIZENE, B0, %L EEE, RASRAA
LT 25 /L I B (0.1 mol/L PBS BL#,
pH 7.2) FEE, PBS #ik, 10 g/L KRB (0.1
mol/L PBS EZ#l, pH 7.2) JG B &, PBS Mk,
ZEEREER /K, Epon's 812 R E MM, HHE)
F & BERRGh AT RBR AL Yo fr, BATREMIER .
1.4 FRENFHIBAL

BYRER B CPE 5, BF -20 C,
ZWRE, AZEBE.LEBIREHER, B
TSRS E -, F Beckman SW40 Ti ¥ F 4
C, MEBE.L2h. WEFEFTENES, A
BEHTB M (15 mmol/L NaCl, 10 mmol/L MgCl,,
10 mmol/L Tris-HCI, pH 8.0) AT .

SR BR TR TRANL, Hw=2%
BEAYER (pH 7.0) FAM 2 min J5, TINMZRIEAKLE,
F )G B B 57 JEM ~ 100CX [1 & 5 e 85 2%
1.5 REZEHERR

aifb R BT R A SDS ME HE K
(Merck 23H]) ZEAWHE AT HH w=0.5%%1 0.5
mg/mL, F 55 C {4k 3 h, FEEHBNAHEE.
BEULYERT 3 DNA.
1.6 TREZERRELS R

JE DNA FIPRH| 8% Hpa L1 Msp [ (43
AT F37 CHYW 1~3h, BS pL KNBEE w
=0.8% BRARMEBERE L VK WLZR .
1.7 REZERERSIE5 1

35 % DNA FIFR It N VIBE Xba 1 . BamH
1. Hindll. Kpn I #1 Pst I (New England 22 ¥])
F 37 CHEVIRIT, 7E w=0.6%FU IR BERE £

vk . FIfH UVP Life Science 2\ 7 UVP-8000 4

WRGHRR, FPWMHERETIBER. LA
43 F BUR Marker 9471, {8 B DNASIZE 3Kk 41t
B A A B AARST  FRE, et E R
FRHH KN,
1.8 PCR ¥
BEERERNREM FVI ERTEA
(MCP) BB R Rt —xt514t
P1:5’ —GACTTGGCCACTTATGAC—3’
P2:5'—GTCTCTGGCCACTTATGAC—3’
AR B0 . BUBRYG TR A 40 MR sk
TR ER, MA 0.5 mg/mL EHEF K (Merck

4A)) ., w=0.5% SDS, 55 CiHfk 1~3 h, A
/R R, B ERXEKER,
EF-20<C.

REER Y 25 pl , BRAEAR DNA S, B &
A 10 mmol/L Tris-HCl (pH 8.9), 50 mmol/L KCl,
@ = 0.1% Triton-100, 1.5 mmol/L. MgCl, 0.2
mmol/L dNTP, 10 pmol/L 5|4, 1 u Tag DNA ¥
A8, ERHEDTTYMBIERA.

R f&HR: 95 CHALIE 2 min, #4730 4
&, SAMEFRRNAE 94 C 30s, 55°C30s,
72 C 1 min, BHRTHRE, 72 CHRAEM 10 min,
B 5 pL RNYRTE w =0.8% BRAR MR b A 3k W
.
1.9 PCR =ik 5a b

PCR ¥ 7= 4 F NucleoTrap® DNA 44k 5
£ (CLONTECH) [kzlifb)5#EA pT - Adv Fik
o, ¥E{LA E. coli XL1-blue 1, BbiEEAEE,
BsREN, A HindI#0 Xba 1 DUEGHD L& E
HYAF.

1.10 FHSH

B4 B A Quantum Prep® Plasmid Miniprep
Kit (BIO - RAD) ##24ifkf5, A ABI PRISMTM
AT, B8 5UE i Intenet £ A GenBank
( National Center for Biotechnology Information,
Bethesda, MD, USA), #4T BLASTN tu#%.

2 4 R

2.1 SRR
FBRAI RS M SR ERE

- FHM, CO. EPC 4ijirF, JREFEX 3 FRIIRARF

BiisE, X EPC 41 B UK, 24 h jEHLH
PL4m R EEAE L (CPE), BUHEZ % % A0 40 Y
P, SRAENARKGEER. F5E, =R
BEEK. BE, BERABHAMR, SEHARSE
GERERIR, WIRSMRE. FRRRAY RSN SIK
BT R, BERAREEA.

HENRLNARAHE RBREBHT, KX
“+Edk, REE, ERFHH 125 m, EH
Jfd I o 2 3 5 B R HES
2.2 RBALRRESHIE

ZHEEBORE, EREEBESRT L&A
& (ARVIRIRE) AEHKITAH, BRI
HHEHPE THET UK, TRRKERAER
WEERTF (B 1), BX—AafiiREatr
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KRR . SEERCE, RENTA
—8Y, BREEER, BRTERIANE, A
Ja NEREE AT I .

E2 WEEHRR ST
Fig.2 Digestion of the viral DNA with
methylation-sensitive endonucleases
1 DNA A%} 4> F BEBARME (1 kb Marker) ;
2 57 DNA & Msp [ B§4T;
3 55 DNA & Hpa [l B§Y]

1 2 3 4 5 6 J

I BACT: s 3 2 ) S ot A
SRR THERAE (x50 000)

Fig.1  Negative stain of the virions

kb

21.23

2.3 #EERA DNAKFEELSH

FR%IBE Hpa 1 F0 Msp 1 B—XF[FI24EE, HE
TIRAARE P EASURYE, HH Hpa 51 CpG
HEBHER, W Mp I N2 AR, »”E
HPFE 4 DNA £ Hpa 1 F1 Msp 1 BYIJE, B S pL
RABTE w=0.8%3EREBERE Lk, HER
e 2 s, REREM DNA fEg Msp 1 115F,
MABES: Hpe [ Y1FF. BHUGIERRRE TS H 4 DNA
Jf v BE S v e B FR 24k ’
2.4 fRBEREA DNA BIEYIS

e 3 Frn, HWEEFEZ DNA ARG R
18§ Xba 1 . BamH I . Hindll. Kpn 1 #01 Pst |

5.15
4.27

2.03
1.90

1.59
1.38

0.94
0.83

0.56

B, i o= 0.6% RIS R B A RS S
SR118%] 13, 25, 6, 14, 22 RAEEB, XH/hTF 0.5% agarose gel electrophoresis after
0.5kb WA EBEMBER. TEAHAFBHK restriction endonuclease digestion
AN, BSEEARAK/MET 100 kb. 1 DNA iﬁggﬁﬁiffﬁi 1(%;% yarker);
2.5 PCRI M 3 5% DNA 2 Kon 1 B

BRYE FV3 ERTER (MCP) REEEMRT 4 %% DNA 2 Ps 1 BV
R — X319, MASCHT R IR e o o He ] B
N4 DNA HATY 3, R3) 532 bp B (A 7 DNA 4% 5> F I BHARAE (DNA/EcoR T + HindIl)

4), WIBHKIFFIS FV3 L, RIBENHWRE



94 FRilREER (ARBHER)

540 %

HEE 8% (BIBEXRER), RAXITKRES
FV3 k.

B4 MCP PCRRXWM4ZE R
Fig.4  Characterization of the
viral PCR amplification of MCP
1 DNA M3 5+ FRERHE (1 kb Marker) ;
2 LA DNA RHiR

3 3 #®

H 20 42 80 ERGHILIR, HITERES
BB YRR IE R . KU .
TS AABO A P O RS IR AT, AEIRK
FREER T ENSFRET . ERMAEL
HREPBARANEENARNXMRE, ZART
RSB E%—FEM, CO. EPC ARER, H
¥ EPC 40Maxt 3 BB BUK, 3L CPE BBt H &%
8. RENEBRARKRN RN BALRER
BT HE. fEX AP EARER, W3 CPE
&, RERRLESBERAKE, SHETER
EBOE, BETHRKEMREAT. AR
KRR THI275 % DNA, FISFhFR&IEEREY),

AT Rk B ARG A, TRE

KRR RAKEN. NBBUEESTUES,
HindI 7 EFREFE4A DNA PUIRAZ, BEM
MU B REAL; BamHI . Pe 1 ($8512
BamH1) #EiRFEHEESA DNA HUIERE, B3
HIBEY] BB EAENTEUD . FIRE, B ABUMES
R BRERMER, BF LR/ BE
BE—E, FTLUNRAERNEFRERZEL

LR EDTHE.

M RBRNMRERE, §F WE DNA,
BT R R A DNA & REIE 5" %5
RS, FRBIRER T E MRS
(AR EMENEFTHMS DNA FERBEN%
#OW . F—XFZ4EE Hpa T A1 Msp 1 43 BIRELD
$55 DNA, KB H 4 DNA B8 Msp I Y07F,
TARER Hpe [ Y1FF. XREAFRFEEL DNA
fumERE 5 SRR B P Ak, Hpa I X CpG B ZALB
MUK, BYUVIARTT; Wi Msp I MZABUK, BF
DIBEYI . B RBEREHERTEE (MCP)
ERAARERTE, EURIIEREN—IE
BRSNS, RECIEREN—EEER. FA
HEERFXO5Y, EXNMREFEPEI MCP
EFNWFF, 5 Fv3 HE, ENMEREER
98%, MAXMRERTILERER, H5FV3
BE. Mao SRR T oI B HRE (FXaHE
., WERARTE) WEEIEE. PRELRNM
1 PCR ¥ =W 5117, AR AR
BHERERNARIIYERE 3 (FV3) B
T, HEMNF—#X B AR EEMEM. Hyat
SIS TR A, BEM. JLEM. BRM.
AEERAREEHN 30 s ERE,
WAHKEZHETERER, HERTHRERN
DFVHI GV6 Bk, FENIERBLERE
. BRENEEES VO R T
WERORENBE RO TR, RAER
BK, HNEHESEE, HEHP RS
DL K Gifs MCP EE W FFIRE, BME FILE
WER, BRER, FERBERFRN— Y
7

hTHBRENEEASE, BB RR

#HA B pBluescript 11 KS #, LA KBGIFE
E. coli XL1-blue #, H RIX}E 4 F i) il i Fn i 5
THEEFE#HITH. '

B % 3Lk :
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Purification and Enzyme Analysis of A Virus
from Frog ( Rana tigrina rugulosa )

LU Ling, HE Jian-guo, HE Hua-hong, DENG Min, WANG Xiao-hong , WENG Shao-ping
(School of Life Sceinces, Zhongshan University, Guangzhou 510275, China)

Abstract: A virus from frog ( Rana tigrina rugulosa) , a member of the Iridoviridae family, is the causative agent
of a disease caused high young frog mortalities and severe damage to frog cultures in China. The abundant virus ma-
terial was obtained from FHM, CO and EPC cells infected by the virus. Then the virions was isolated and purified.
Virions are icosahedron, enveloped, 125 nm in diameter averagely as observed by transmission electron microscopy.
The genome of ISKNV is a double-stranded DNA molecule and highly methylated at cytosines in the CpG. As the vi-
ral DNA was digested with Xba 1 , BamH 1, Hindll, Kpn I and Pst I restriction endonucleases and separat-
ed by electrophoresis, restriction fragments were clearly shown on the agarose gel. The size of the virus DNA was es-
timated to be longer than 100 kb. At the nucleotide level of MCP, the virus showed 98% identity to FV3.
Keywords: frog virus; purification; enzyme analysis; methylation analysis; MCP



