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ABSTRACT The diseased Japanese flounders Paralichthys olivaceus were obtained from a
culture farm near Qingdao. The lymphocystis nodules were cut down and washed with TNE
buffer (50mmol/L Tris, 100mmol/L, 1mmol/L EDTA, pH 7. 4), about 10 g of nodules were
homogenized and suspended in 90 ml TNE buffer at 4 ‘C. The suspension was subjected to
three rapid freeze/thaw cycles. Following ultrasonication, the virus-cell debris suspension was
centrifuged at 650X g for 20 min at 4 ‘C. Then the supernatant was centrifuged again at 1 800X
g for 20 min at 4 ‘C, pooled and stored overnight at 4 ‘C, while the pellet was discarded. Virus
particles were pelleted from the pooled supernatant by ultracentrifugation at 78 500 X g for 120
min at 4 C and resuspended in TNE. The suspension was equally divided and loaded onto pre-
formed gradients made up of 33%, 40%, 47%, 52%, 57% and 62% (w/w) sucrose, and ul-
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tracentrifuged at 78 500X g for 120 min at 4 'C. Two prominent bands were obtained in sucrose

gradients after ultracentrifugation. A diffuse band (B1) was located at about 37% ~40% su- .
crose concentration, while a distinct band (B2) was located at about 47 % ~50% sucrose con-

centration. Bl contained few viral particles together with amorphous material, membranous

structure and other cell debris when assessed by electron microscopy, while B2 from sucrose

gradients contained viral particles and was apparently free of other material. In electron micro-

graphs, the virions were intact, round polygon in shape, about 210~250 nm in diameter, some

of the viral particles appeared with a more or less hexagonal profile.

In addition, for learning immunological characterization of LCDV purifitied from different
zones,the rabbit antiserum was raised against the LCDV purified from Weihai region. Serum
homology of LCDV isolates from Qin Huangdao, Qingdao and Weihai were checked by western
blotting. Western blotting profile showed three main antigenic proteins with molecular weights
of 125, 66 and 55kDa reacted with the antiserum. This experiment showed that the virus from
different zones had the same linear epitopes.
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#k B2 5 (Lymphocystis disease, LCD) & 3% WA — R 3, BOR R EER I B R AKRTT R
B A~ B AR B A B Bk R R B SR AR R B A W O IR O Wk B 28 9 B (Lymphocystis disease virus, LCDV),
BRI B WRAT FHA S MIRK. EEK B K EE P, B MEA R 42 1,125 # 4 (Plumb e al.
1993; Alonso etal. 2005), HEIZKRARFCRET ARG S5aMTFHE T FRET AL, GF
EBREFRRKEEMLITLZE (BREHH  2000; Bl E =% 1999; Sheng ez al.  2007)., HEJEWIXTF
LCDV X KB R B AL T M B B XM B R THRES BALH T EGIAME  2002; RER
£ 2003; BEME 2003;F =% 2004;Nishida ez al. 1998; Iwamoto etal. 2002),{HKBE N 285
BBERT, BEVRERE. RAER WRKERWSBLALTE, B8N LCOVRERRATHRERKE
B, ML ASLI DL T SR B AU AR S A B A ik . 3t LCDV R EUF AT T R4k, 3k
BT KE4%H LCDV RE, MRt T E. T LCDV ERBEAFEEET . A4 RE
b5 X F 8% LCDV G2 1T TR 0 RS R T O AR KR EHRERARER I HER,
HEEHMHERNASREEEENSEME.

1 #E5EHZE

1.1 #E5EA

BIRF Y Paralichthys olivaceus K B I REE . F B RMIBR ST FHFREY, HAK/N 25~30 cm,
BRI RENMNERERBMALBEREEY  RHEBR YEREHERE., BMWYX DA —, MIEREH 1
cm, KMEBA 2~3 em, ERARG KEAEMAE, RBRWTILENY PHERE N BRORMEMAK.
T0 %K HEBRIE B BR AL, K F AR T A U1 F %M, —80 CH A,

GEFELAARBFITHMRETWE. BRELSERNEATZ2EN BAEBRERICERR G,
FALTE U Z M S (NBT) 1 518 -4-5-3-W5| -8R R (BCIP) i3 B Sigma A F].

1.2 7%
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1.2.1 AR IHMABMIA

A ATE Gz [, YV BCLER A R R RS AL R I, Davidson’s AFA [ & W & % , # #L 07 B HI/E A 3547
FOWRES pm, FARN-BA(H-E)RGEFEHITHARFWE. BIMNIRBENALRER AERH/NTF 0.5 cm®, A
2.5% 0 (0. 1 mol/L BBRZE MIKALHED EE 2 h(4 C),1 %KM B E B AL H4 CEEIE & BB
JK,Epon G FIGE, BE Y F LU BERRA-HriE B ke, BB FEMBEREHFINE.
1.2.2 f£Masgm
1.2.2.1 A

(D10 g TEAHL, A 10 & F TNE 28 ¥ (0. 05 mol/L Tris-HCI,0. 001 mol/L EDTA,0. 1 mol/L
NaCl,pH(7. 4) , 53¢ #1 7 000 r/min YK SIH 10 ~ 20 s; () SIEWAER 3 IRJE 4 'C.650X g B0 20 min, BT
W3 EER 4 C.1 800X g B.Lr 20 min, B E ¥R ; (O FERE R L IE MEC R 30 % (W/W) BEMEVE W, M8 1K
Bl
1.2.2.2 ML

(1)10 g TAPLHL, A 10 F5EF TNE Z ik, 53 HL 7 000 r/min K SIH 10 ~ 20 s; (D5 R BEH
A T {5 A PR R AN BB, T JE VR A 3 W (DAL BRI SI 3K MK 4 'C 650 X g B0 20 min, B R ¥ (O LB W
4 'C.1 800X g B> 20 min, Bt W ; (5) FEME AN L W5 ML AR 30 %0 (W /W) REREVE W, BB B > .
1.2.2.3 R ES#p AR R REALH

(DB 10 g FERPLH LR, VKR 25 4 1 7 T firb 2 20 3 Th 1 8 B, WAOAR &5 R ROR A O XL B i 4 B A B BR B4R 5 (D)
A 10 FE4RB TNE 2w, 512 HL 7 000 r/min JKIBAIHE 10 ~ 20 s; (3) 53K VR 5 A A8 75 U 40 I 10 e U
WG HR 3 UG (DB HEMEAASERK 4 C.650X g B0 20 min, BUEEWR; (5) EiEW 4 C.1 800X g
B0 20 min, BU_EIER ; (6 TR L IE MBI 30 % (W/W) REME IS, B E B L
1.2.3 LCDV EBZFEMHAEE S

PRI SRR AL 309 (W/W) BEBEIE R .4 'C .78 500X g B.0>» 120 min, JiIEH TNE EKEELE,
HZERBRMAF AR EREEESERLOE D .4C. 78 500X g B> 120 min, WEKFH , TNE ZHHE 5
EREE,RJG 4 'C.78 500X g B.L» 30 min BREREME, FIIEAE R TNE ZiE&F, ALK ER. B
HEMEERECH BT TNE B 33%6.40%.47%.52% .57% 1 62% (W/W) BEBEER. 78 10 ml 975
LB N 33 % B 700 pl, 40 6 RENEL 400 pl, 47 %o FEME 1 400 pl,52 Y6 FEKE 1 800 1,57 X6 FEKE 1 400 pl, 62 %07
¥ 1000 pl,4 CEBILR.
1.2.4 fiikL5egng

BURERM 10 pl W FE %A Formvar BEFH W L, B M 3~4 min, ] X2 KB, BN 2% B8R
(pH 6.9, %448 5 min, REZRPW,, ZRE T, B BHEWE HE,
1.2.5 LCDV &2 @4 ML

PL25% (W/W) BEREV B (TNE R ECH1D Bl 4 mF 5 & B R 5 W EHF 0.05,0.10,0.15,0. 20 F1
0.25 g/L & 0.1 ml, 43 %I/m A Bradford T/E# 0.9 ml, {RHIES . FEHFE 2 min, D) 25 W EEHEREZ, 458
FEREI 3 FI W B 45 B BB Dsos fH, HIRITHER K. RERBMALFFER 0. 0Iml, RIKMA 25% RERE W
0.09 ml #l Bradford T/EW 0.9 ml, f|RFH RS, ERFHE 2min, WEH Dsos fH, BIFBHAURBERWED &

EL
B

1.2.6 REALFHE

DL (X 80 F F B i dH R i AL Y B A pL R ] B P IS . A EBRENEBRE RN 1 mg/ml, RZA R
FrZkaa, HeZE 4R, EEREBREFOT . Bl BRERSHRELENFHRS, RAKT 6 &
BB FRAEH 0.2 ml; 14 dEMBRE, HRBREBRAZLENEFLES, FESEMAZEMAE;7dE
BMEAE LR, RAB S8 KERTEH L EHAEN 0.5 ml, THER:7d EEMBRES 2 K:FH 4 RE
TSGR 7T R MO BE— R R I, ERME 1 h. A4 CHERE;KHE 4 C.1500 g &L 15 min S EHME .
FAFR-HBREEMNME P 1gG. X FIE4FF PR R 2 B8 Sambrook % (1989) i J7 ¥k , AL 3 )5 #)



52 ol B o # OE %307’6‘

PLIRB A PTmE, —20 CHRAEER.
1.2.7 Western bloting 5 RE R B HEH £ EHH

UK EE R B VR O 1206 43 B B R 5 0 v 4 IS S 4 4B B Ak Y 9 B V5 R Tk ORE AR 8 MR (0. 5 mol/L
Tris-HCI pH 6. 8;1%SDS; 1 % B H 2B ; 10 % H M ;0. 02 % M B i) S AR &, & ¥ 3 min; R A Tris H
H B (Gly) 3K 28 W (0. 025 mol/L Tris;0. 25 mol/L Gly;0.1% SDS;pH 8. 3),4 C & BB ¥k ; ERE .1 %
B2, 1 R B RIKERE R 200 mA BB S B EMHRAERZRBENCEO A 24 01ER
E I (BSA)37 CH [ 1h,PBS-T 8% 3 %K, B 5 min; AL 1 Pk (LCDV 43 M ¥E),37 CHE 45 min,
PBS-T &%t 3 K, B IR 5 min, IE ¥ R AFEREE 1 HiAk, MEH BN B IMAS 2 ik (BAEBRBRICENL R
IgG,1 : 30 000),37 CH¥H 45 min,PBS-T Bk 3 ¥K,4 K 5 min ; it NBT/BCIP, ZH B .

2 #R

2.1 HBYPHEME

Fe BT EE S B 7 70 T i 40 M ) 40 R R S0 — T2 2 449 5 e 328 T B 0 Pk 4 ) 40 B O R AR B BSR4
o, B BRI — R T ML %, BYCR B BR (B 1B,

R Y Al B WK T UL i 2 R EX B B O R KB B R AR A R B R T R B B KRG, 54
i R BRLT 2 AL BAAE, & 200~220 nm, BAH —HEAE 120~140 nm B0 (B 1A),

Ty oW

.

- L O
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(A) The virus particles evenly distributed in the cytoplasm(bar = 200 nm). (B) H-E staining of lymphocystis cells
BE1 R o 4 SR

Fig.1 Histopathological characteristics of lymphocystis of Japanese flounder Paralichthys olivaceus
2.2 HRB4gLER

B X E AR B R R A SR 3 M
HEERLERGERMLE, RAMERMARROHE)S , B R B R
M, P SR R B B B D R IS R RE R BRI E K.
ERPEENHALIEHEREAFARTINGE FERINE RS, 7 WK
FER R4, R LA 0. 5~1 mm B, KB XMW ERAE 2 mm, i
HRRAEEEEESEEOEAEOETRRAAA OGN AN VB
SYSNEE 3T ~40% M ATV ~52 N MR B K B, B kI ,37% ~ :
LORRBHRFRBR RS FFRERE AT~ NRBHHIREAE @2 sk B 5% 305 g
HRBRETEER. TREWM, ARG AR E 2), Ba4i8UR R4, Fie. 2 Negative staining of purified
B REARERENR, RIURBR T 2EMUTRENZ AL, Kb LCDV (bar = 200 nm)
BRH—B, BERAN 210~250nm, TR WBR TP RE -BUEZ,
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Bl FACTE Z (814 T8 53 25 B0 A 50 2 (WA B0 B [0 0 P 6 42 8 4 70 BB, A VT AR5 — B IS AT BT R
2.3 "BEEBRE

DAk 7 B 8 B B A B B AR T 22, JEAH SR R B0 0. 987, BAMITE AR LB il £ AR vE IR 9, B 1
WEBES D BEFERFHEKEXR. RAAMKREELHTINE . BASER 1.12 ¢/L.

2.4 Western blotting 437 &5

A Western blotting 37047 73R B HF & BUE M Z 25 3 A X F 6F i 58 5 5 19 G e 4 .
SDS-PAGE R ER, REFLD WBHNELS 3 MK KRENSNEAZEARME (B 3); Western blotting
SERER, UBEN BN LDV RHANEHEN RN METESREEFS BFE2LW M BX K LCDV HHEL
AR R R, B R R 2B 3 REAW RERN, /> FR2HIHN 125,66 F1 55 kDa(j& 4),

M. A TR 1508 B R HR 5 M. 40 F BEARME N« I P I35 X8 B 1 00 28 A 5 B L 98 L 5 0 5

2. BEERNMEE; 3B ABENNRE 2:ERRBR S P SR 3. BRSHERTHMBE RN ER
M: The molecular weight marker; 1:Virus from Weiha of Shandong; M: the molecular weight marker; N. Negative antiserum;
2. Virus from Qingdao of Shandong; 1; Virus from Weihai reacted with antiserum;
3:Virus from Qinhuangdao of Heibei 2. Virus from Qingdao reacted with antiserum;
& 3 WMERMNKELN SDS-PAGE K if 3; Virus from Qinhuangdao reacted with antiserum
Fig. 3 The protein profiles obtained by B4 HEEMEESHMTE K Western blotting £
SDS-PAGE using purified virus Fig. 4 Western blot analysis with LCDV-specific rabbit antiserum

3 it

HEiATR4 LCDV W HFEREZ, MEABMBERABEE.C(E R% 2004, BB (Nishida er al.
199) FIAI R EE O Z (X AMWE  2002; KER S 2003;Iwamoto ez al.  2002), 38 i 525 & TLH B # O 1
BRAG B9 TR Al B R R AN R AN REBE R LA BOR . AR SOR 22 5 O A A B0 7 ik 4l ik LCDV
W, RV, ZEBEORMET AR FER OGP TR 2R ER B0 &0 TIREEREARR,
O AN BT AR X B T — N EES AR A RN RN JERA R R T B TiE. MEBEESEEORH—
ERNRESLENTEREEME BESBRETARWIE, BB AXBOLNGWEHBRE®RSE
BB BE 199D, ALBHIREHHERERE MR HBAES  RERD LR AN ZE .05
FEEBEBLTELZEEN.

FRE LA B L R R RERE RN BERBEN, TP RERE, 7E 80 000X g B0 60
min, BIREUIE 80X L) E MR BER F (B EH 1997, LCDV B F—ME KRB W WIE, EH LA 78 500X g
B0 BRI K 4By LCDV JLRE TR . H 5256 Hh F 5 AL R Rl L 50 2% 1 e 48 b 4 Jif = R BRGS0 i B0 &P
BAWRRMEMER, MEEY B RN B REMARARTEERE. REFEETREM T . (D&M
HAWIINAEAR -EREN BEEHREME, ZMNERPHFME RENER . ESEIBEPSMBRFER T
(] 25 B L 70 48 A48 18] B G BN IR IS R B, R R | 0 B R (O DL B MM R M i) H-E e 4]
o T DL B Al L A R AN — R R R B W R VR R S KA B R R B R B A
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B, AT 3 R Ah B 5 B B X B L A 0 S 2 B 2B AN RS X A O B A A B I A T BRI KL BR R
BEAE . BEERENXE,

FIRABEROEBEAREN, D FEEAEOEE BORABL AN RAZHREER, SRMEOHE
B 3KHEOCNASHESEMRENAARRELLSHHNTEBEGG B 197). ZRTEHIERS
JEHI BB L (78 500X g, 120 min) #HFTHH . EREBFNTIIRESHFHERR EURE. KA 300 W/W)
HEABREENEAEL EREAUEINTHREN T BREFEHERE, FAXHGAEN. URERREER
EBOREREBEEERAEREEREBRE LT 500X )Mk, SSRAN, EHEBEESERBHARN
ZATEH, AR SE , I BUAE 47 % ~52 N EMFEERBNREW A SR BAHE KADMEGH—BH
ERFRERT., BEdRELENME . AARAZEBL EEAEBEEECHEAEEHEEERER L. 68
BRI B LCDV, Wb, RAMBENEESEBONREAEBUTHRA :(DH TEEHER ML TH
LRBPYREANRERTSWERNB G, FEIRERENIOR: (O LR EHERA AL CCl
BT BERE ), RE BRI HIBR K — e 4 (3) TR AR KR B AT Z M.

H A B AH5R B A TR b XA o B 2 iR T AR W S R e R RN R B9 5 40 Zhang 55 (2004) #1358 43 S A 9 2 2 i
FESENBAKRERENRERLCDV-DAEEFS L EHB M AR, FFEHE2EK LCDV rE AHE
BT REKQOCDV-C), BT LCDV R E 4 MBI, 4 X5 A 7] 3t X6 B bR B9 5 5 2 1 0 40 JRORR
SERPSW BN ARE., AXERBRL4E . BFEE LCDVEHSEM L, A& THLE, #FMHERE
WX LCDV REFEER. LREAM.REEES . FIREE 3 M X LCDV jH#E K Western blotting K
g5 R—3B, B4 F &K 125,66 1 55 kDa i 3 FEAWH SHIME R4 THFEREF RN, HHX 3 1M
R F6F LCDV RBHF AL RMTURRER. (BRRE LCDV 4 BKREEFEWREKBERERMNER,
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