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VWIRRMS HER ZEEEXSHERRABHFARRAE—R, B AHREEHNTARE T HRaY

ORI R

X AAWRRE; EHY; RRNEQ
48,5041, 41 RERIAM A

¥4 WLAR i Y £ 45 BLRIS 2 (Fish thabdovirus)
BEEHILH, AR S M2 E A (Infec-
tious hematopoietic necrosis virus, IHNV) R
I 0¥ XD % %55 2 ( Viral haemorrhagic septicemia virus,
VHSV) ., H 2= 5 7% 5 55 # { Hirame thabdovims,
HIRRV) . ¢ 3 £ 3 4% 9% % ( Snakehead rhabdovirus,
SHRYV) #8547 B it i %3 5 ( Spring viraemia of carp
virus, SVCV) . # T # 75 W 4R 45 & ( Pike fry rhab-
dovirus, PFRY) . #0553 903/87 ( Rhabdovirus 903/
87, 903/87) .M £ BURIF EE ( Mandarin fish Siniperce
chuatsi rhabdovirus, SCRV) ., JAAR fa ¥R I% B ( Chi-
nese sucker rhabdovirus, CSRV ) B 87iE 4325 B 3%
&k IR 57 8 28/97 ( Sea urout rhabdovirus 28/97,
STRV 28/97) &%, XMmHER. K. EME
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R AN TREH, EREE ERE N E S &
2FxEseY, AR RFELEAASH. T
BER A HREEANRA TR SADT
TABEERTIH R R ERRR RN ik, &
HAERENWAT.

1 SXERRBPTARSH

BABPHENERE S BRAEHRED
FARSWESPRRFEREAERT Y 28R
AR EEAUR R 297 B JLAR £ 8 RNA, K/h
2711 ~12 kb, $#% 5 FEE R3S, BIEE B (Nucle-
oprotein, N). 8} &8 4k F 3 ( Phosphoprotein, P Ef
M1) BB 5 ( Maurix protein, M 25 M2) BB H
{ Glycoprotein, G) 1 RNA 4 K5 ( Polymerase, L),
IHNV ., VHSV . HIRRV. SHRV 2 f15F X %% Z ( Rabies
vitus, RV) i) % 5 B i 3k & 3% # 41, T SVCV,
PFRV.903/87 2 W0 #0 7K %5 # O 42 5 2 ( Vesicular
stomatitis virus, VSV)YAHLL, Hil, 75 20 #H4g 90 4%,
W EEUREAXBRARENEAERRER
( Lyssavirus ) B K a4 0 42 3 F B ( Vesiculovir-
us)U ) EEE TR EENASHEAR, RAR
HAERRRRAARRRANE. £ CALEHZ
[IFF7E — 1 M 4% 1) . 2 55 3F 25 7 & 3 ( Non-virion
protein, NV)RER(f5ik). B, TEERESR

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn


http://www.fineprint.com.cn

514

E KB

L BUE

AHRFERL(ICTV) B 7 ®K/E P, EAML HNV,
VHSV . HIRRV .SHRV %51 3 AR 55 2 8L I — 1 37
B R MR B R (Novithabdovirus } , T SVCV,
PFRV {50 4R O AREREER",

2 ARWRNBHERERARAEAGRR

BLE %t IHNV,VHSV SHRV #1 SVCV X 4 Fhea
RBRREHT T 2B HEA DNA FIAH, X
HIRRV .903/87.STRV 28/97 PFRV &3#4F T &4
cDNA FFFIAHFH > 2 2 (& 1),

EABPFENERAEWLIRRS 3N
BRI R (Leader) K ERRX EHAEEEER S
W3R TR ( Trailer) KALR. HEFIHH 2 #:1
4 3'Leader - N - P(M1) - M({M2) -G -NV -L
— Trailer 5, 40 IHNV SR R AR A 5 |
#1%7 3'Leader - N —P - M — G ~ L - Trailer 5', 31
SVCV . 903/87 .STRV 28/97 S Atk O R RE MR

A,

FIR kR m e, R P EHAEETR
BRlEE X B R RN R — R atE. dEBF
PR B L BEAR KN FE—tERH, 8 VAV
F01 THNV 2 [H}ik 60% ,SVCV § VSV 2 [6]3453.6% ;
HESHEAKZ: THRERED NV B &R —#
W B, 10 VHSY #1 HIRRV . JHNV [ ¢4 —#: 04
B3 16. 5% [23.39% U416
2.1 HIBEEERX

HSRNEESERS RNA BRAHFEER
THEREZEHES WEERPSHE L ER
HREIFNZERTRLES, BEERL 3" HBH
5° YRE K M H A, X o 4R 15 oM i RNA SR EERE
S, T REN PR BN E FREHIBERR
fER, HAh, R ERRANFAERREAZRS
PaEREEASARL R EETRE MRS
YOI FE R

21 BLEXMENSHEREEXNTRSRE
Table 1 Cheracterization of viral geneme and fis coding protein of fish rhabdoviruses
NEH PEH MEH cH®Aa  NVEA L&A
PRRECH) G"“";:’:Bsk’i% éiﬁ(ﬁ} AVMW  AAMW  AAMW AAMW AAMW AA/MW
Virus {strain) accesaion !
number Genome Pl pl pl pl 2 pl
IHNV { Oregon } X89213 11137 391/42.0  230/26.0 195/22.0 500/57.0 111/13.0 1986/225.0
IHNV ( WRAC) 140883 11131 391/42.2  230/25.9 195/21.8 S08/56.8 1i1/13.2 1986/225.2
4.7 8.4 10.1 6.5 7.0 7.6
VHSV (F1) Y18263 11158 4037440 222/25.0 200200 S07/57.0  122/13.7  1984/224.0
6.2
VHSY (07 -71) V02624 (M1) 404/44.6  2227%4.0 2017224 122/13.6
U03s02 (M2} 9.89 10.07
U28746 (NY)
VHSV { Makah) U02630{ M1) 222/24.0  201/22.3 122/13.6
U03503 (M2) 9.46 10.23
U28745(NV)
HIRRV (B401H) D45422 (M1 . M2) 2977958 193/21.6 508/36.6 111/12.7
V24073 {G) .68 9.7 6. 12 8.4
U47847 (NV)
SHRY AF147498 11550 512/58
SVCV AJ31R079 11019 418/47.0 309/35.5 223/25.6  509/57.4 2095/238.0
5.57 4,46 8.61 5.54 8.63
903/87 AF434991 426/41.5 330/37.0  213/23.9 517/58.2
5.06 4,97 9.11 6.5 -
STRV 26,97 AF434992 426/47.5 329/%6.8  213/23.9  517/58.3
5.06 5.04 9.1t 6.55 -
B ont — BCEFEON AA - BRI RAMAEN B MW - BT/ KD) pl - BHN; - : FRE NV EH.
Note: nt - nuclestides; AA — Numbers of amino acids residues; MW — molecular weight (kD } ; pl - Iscelectric point; - : Gene not Jound in the viru-
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SVCV i E K 69 MEH™M, K1 ~ 19 frF
BEHRBIT,50 ~ 56 1 ) GAAAAAT(IE S EEHH
RNA H M) cDNA &% LIT[F)) TS RNA
155,60 ~64 i) AACAG o N B i 5 FEH
55 BRFIK 9 T BER, 87 LERNE R
B IE R4 TATG(A),, HAK MM GTCTTCGT 581 %
FFH| K iR ACCAAGAC W 8 M FRERME
P,

IHNV #1 VHSV BIRT S AR P Sl iy Bk, By
SARH 174167 M EH B, F—1ik 51.8% ,
HERM 12 MEFRPE 10 MER,{XES AFT
PEART, HEHRT 12 ~ 16 PR S
T ERA N 154,151 MEEFR, A—#3E
43.3%,FAREW 10 T EFERFTHE I MHE
R gaf, Bt IHNY fil VHSV BAT S
i R X A B 4 A R 4L A R 41 ( Miimigenome )
B, AR B R R L R E WRER MM E
B eg FRE R EAMBIRE (KED) R,
HAEERFRENE T, RERALF BEEAR
EIR ™,

2.2 EREEEEX

HAFAESER A BERTH LEE
FERNEREERLES . THEERZERE
EURBEFAERAESHOHRES., LR
SVCV.903/87 it VSV HIE 2444k ( Vesicular stoma-
titis Indiana virus, VSIV) 2R A EX B . EHRES
1% AACAG; & 1L {5 Sk 903/87 iy P ZH MR
TACG(A), §}, by K TATG(A),;SVCV . 903/87
BERR I 2 ~6 MEERBRA R, BHEBEH VIV
MBI EE R RF| CT/GT , Xt vV EFH &5
R A9Froe R0 . 7E 4 1L {55 TATG 3%, BAE
B, ERAERT MHET LA mRNA G BHZ Ik
WD A, BB RO RE thot e 50 % 2 LR A 5 T (R] R
3| CT/GT M F A b FRMEEEFEA, AR
AERE, ARFIIMEFALHEKEENE
E;[?A.-ZS] .

N ERAERERHAFRNGRRY, &
ERZAMNEER LA HERTHFH: HNV
AGANAG ( A),YGGCAC (N),GTG!™""  VHSV %
AGATAG(A),YGGCAC(N),TRT""® HIRRV 3} AC-
ATAG(A),TGGCAC(N),GTG!™ ™ Hob {R-TRFF|
AGAYAG(A), BHRALNERBRERLES &
ft{F VSV 5% RV @ NTG(A), ;1 GGCAC "TRER T

— A EENEFERES, AR THERRRER
BHIERES AACA, AACA FRIMFHET VHSV
F HIRRV £FEEEX P, AR EIINERE
5 BRFAARFET HIRRV 89 ¢ F1 WV A HF/Y
R R HNV s AR N0 H, %
I BRFEROERESEASE— ST,
2.3 NZEA

N EHMAE RNA REH S, LRI RER
MERBEEE S N - BNA 254, s SR
# MR, 903/87.STRV 2897 N F 1+ (A 28 4
288 ~ 292 fir £ 5 RNA &2 M & B ( motif )
SPYSS! ™% BEATOKAN O BARER ERR
R ANE B %5 % /B ( Ephemerovirus ) F1 35 AR 5F
iy AR TR BRS B Ao . VHSY 1N
EAF0 RNA GE& 00825 th7E Hoop W] 847 H s
HWIRFAHEE NS RNA &4MEQFAETH
BREE, s, f VSIV i N BA S Bk
L AAR, AR MRFEN N BB T2 BENR
SRR
2.4 P(M1)ERH

PEARMRABHCHBRALES, EAL
BHABAFREFENWN RNA RSBESH.##
N - RNA #4%. 903/87.STRV 28/97 ¥ PR NN
B 9 MBENZERSERBERILA AT A
ErE ML R, B C RmA VSV RERF, K
R LW EIE VSV PRA T PEEFA N - RNA
EAREFEED ., VSV A PEALHR IR
I AR 2 H B AFH SRR SRk B R
41 i R0 BT

55 VSV RV 2{3,SVCV .903/87 F1 STRV 28/97
By P EG LSS {H ITHNV,VHSV #1 HIRRV &
PERENZEME" B A EEXHERS
HueZ @ xF. B, SVCV P EAMNERS
FER(A50 kD) BTHEESTFE(3S5.5LD) , TR
mF PEA N (45 ~ 88 A ) FFE— T KM A B
SR, SRR EE! ,VSVA RV M P BAY
HEER.

HWELLH,7E VSV i P R PREFE -1
3% M /> IF B ) 3 #E ( Opening reading frame,
ORF) , RiE—1 55 |EBRAIREEE . B SEERmN
CE/H, HALS BB HIN £ R &0 £ ik
AEZRMARFRIDEZEA™ . 7 IHNV,
VHSV X HIRRV S8 P ZEFMHELMERN , EXF
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— AL/ ORF, AT 485 /4 B 42,46 .25 4
HEM AEHEEUNEAQ, S5 VSVHCERREH
BHRFFIR—?, ETX—EFHEUEE
bk, R A ERAEPRERTHREAEE.
2.5 M{M2)®EH

BEBMRFENM EALETLARANE
R ERBL, ERERKES S, MBARAEH
EEMOIEEA, TEREA R ENRERE KT
i ARG THREEAMN C BORKERRHEER,
LABSIR R T s, 30, SVCV.903/87,
STRV 28/97 &1 VSV RV #{ll, X M Z A N ¥
HARERT. B SHERMEF PPXY(P HBE
BR,Y HEER X AIEEREER) , ZETARERK
HRES WW 2SR, TR SREHEE
FAEN O LBR L7 VSV N B RER R AR
G 3T oES T oL

Wesh RV 83 5 T H L BB 1R B R A
B, X EIE B M A& RNA RN —FEE
LR SVCV R VSV M BEHR, Bl
ErEiiE mRNA snRNA #1 snRNP i, H M
HAh B g Rl T IHNV B M R 6
MHEFTHARHNERER, FREFAORERFHT
IR
2.6 GEH

GCEAIMEER, K N InRE — B AKENE
Bk, ENREM P RTBERYREEESD. &
PRENARR SR ERERRAREER
B3 W4 ERENTERER=REER, %03/
87 #1 STRV 28/97 Y G B N B3l 19 ME AT
BB AR5 Sk T AL F C 3% 476 ~ 499 fu B AR,
Pl B B #3814 %), SVCV HIRRY G BA W
EHWNTEERBAKR, 5 98 RIS R s
e, '

MR E—BEE N AN, TifR
RENTFARNES(IIMRNER)HEAER. G
FE LD T H MR AR R IRE R
Bk R, MR R H R REE™ . [BEE
WERESR, VSV G BT Tl 008 A0
iR FHAEAEEEAREEARY ., B
b, %f THNV 865 8w, 1 6 W VHSV )
SVCV i) G R ¥, B3 51 THNV FBF 4 B pd
IHNV —$ , RS A N B &), X 38, RIE G
- EHREE AT IHNV B, T LB RSy

PR RHC

HRFEHCEANTH2~6 N -BEML
MR R 12 ~16 MERERBRE, X 14 HAERRH
MRFE CEAFFII B, C EARFHER
BEFEASAN - REMNEERF( o 8.
B HERIF) B AW IEN A BEMEFH,
MR MRFE R 4 HHEN C HEELBMRS
B8R, A TRINEAER 6 T 5En 12
DY MRRFR I WL a3 B9 4 SRR B 1 O BRI
BSR4 B THRERTNY . ERER
MERFCEAMEHN . IEBAEEEH, HuEA
AP E G EEWNEERT, AR AN EERTH#
5, MR HOR AR E A 2 VHSY 58 X VY
fE RV RHESE

CEORHBREERE, BHES =% P HR
RIS S, B, B R ¢ BRI
PR EEMWE DNA S8, W4, C BEES S
RESHRSZANRINESSIR, FSREN
FNEEHEX, HFE2H BB E VHSV #% G
HEFIRARY HERENS C BHHBIMRE
X,BTRT (135 ~161 {)fM RI (L1431 ~433 fiik
Fulp), e R T ERM¥RFE VSV.RV G BEH K
SMAEKRERE,RIXNF1 VSV.RY G BB EAW
BEE W R I, XA XRS5 7T g8 2 A1
XERH, EFHEERT WEFIBHE LT
M, T IHNV RSB ERNS G B 78.218 fi
FAEMR 276 419 AR AL,
2.7 NVEAH

NV ERR BN RRERR I NEH, RE
) NV 221, 71 o 5 1 B0 8L I % 7E 3% 42 40 e
M BEARETIRNAR, BHEEETR
RAMT  AFEFRBHER P, VESHE
g, BNV BEAES AR SRR FEE,
M TR R AR A REEEH, S8
AHELER. %t SHRV M NV EEBRMnHEE
BIRF R, NV B S % SHRY ZEAXAR P EH
BEBEZW™ , o HNV HBFRUER, NV E
SESSE 30 PR R o ik
K. &80 NV B, IIREE TR, HRESH
HRHTEAE R . W ERE M FRES HNV R
Y= B SRBRUR AR (SNANBRA R ) AR,
2.8 LES

LEARNBRAWSFHERD, LARE RNA
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HET RNA &8, RA SFHEEE, TR
BAEE P BB FRESET L. DR
ZRBEEREARMENS., AHMpETERRER
£ RNA RN, AR RAEN L ER P RE
4 MRERTFHELEF ALB.C.DV Sk
LT IHNV fI VHSY B LEHERF D 91— TR
SFIREMBE, 7 VSV.RV Rl A H BRZRIT#
¥, R TR RNA R, I B WA R YR
FEA L EAMHEEMS B @ XFEL, EHRh
BB SURAHE .,

3 &

W @ARRFE MR HASHC MY, H &
BEHME R AR SRR, X TR ER
RENARE T BLeFER. 848 6.V ERFK
RFFFIBIT I YR B & BT RT - PCR,
R B RE, HR. R AR AR ST
=1, FF ¢ REMEN DAN Hi O BUE B
MR . AN EXBRBESTEY
FRRMRA AU ERE R AT ERAEER
FEMBRAER B E S WIS, FAFB TR
R WK E YR T EEE.
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Molecular biology of fish rhabdoviruses—Review

RUAN Hong-mei, ZHANG Qi-ya
( State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology,
Chinese Academy of Sciences, Wuhan 430072, China)

Abstract; Fish rhabdoviruses are significant viral pathogens in aquaculture, and more than 10 apecies of rhabdovir-
uses, such as infectious hematopoietic necrosis virus (JHNV ), viral haemorrhagic septicemia virus ( VHSV),
hirame thabdovirus { HIRRV) , snakehead rhabdovirus ( SHRV) , spring viraemia of carp virus (S3VCV), pike fry
thabdovirus (PFRV) , rhabdovirus 903/87 (903/87 ), mandarin fish Siniperca chuatsi rhabdovirus { SCRV ), Chi-
nese sucker rhabdovirus ( CSRV) and Sea trout rhabdovirus 28/97 { STRV 28/97) have been isolated from cul-
tured fishes. However, efficient remedies controlling the fish viral disease have not been found, and the shipment of
infected egge or fry has extended the viral host range and geographic distribution. Precise knowledge of viral genome
is essential for further detailed studies on the replication of fish rhabdovirus and for possible genetic manipulation of
the genome, opening up new ways for construction of vaccines and preparation of efficient diagnostic reagents. Here
we outlined the advances of research on molecular biology of several fish rhabdoviruses including the structure of vi-
ral genome, nucleoprotein gene, phosphoprotein gene, matrix protein gene, glycoprotein gene, non — virion protein
gene and polymerase gene and their enceding proteins, leader and trailer region, gene junctions and so on.
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Analysis on karyotype of diploid and
triploid Meretrix meretrix ( Linnaeus)

LU Zhen-ming' ,CHA! Xue-liang’,LIU Bao-zhong’ ,FANG Jun* ,ZHANG Jiong-ming® ,LIN Zhi-hua’ LI Tai-wu'
(1. Faculty of Life Science and Biotechnology, Ningbo Uriversity, Ningbo 315211, China;
2. Zhejiang Mariculture Research Institute, Wenzhou 325005 , China;
3. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China)

Abstract: With larval chromosome as the research material, the karyotype of diploid and wriploid Meretriz meretrix
were analyzed by using hot dropping method. The results show that the karyotypic formula of diploid and triploid
Meretrix meretrix are as follows: 2N =38 ,24M + 148M ,NF =76 ;3N =57 ,36M + 215M ,NF =114, There is no sig-
nificant difference between the two in terms of chromosome composition, and both show no isomerism nor satellite
chromosome. Furthermore, the comparison of karyotype is alsc made between different species of Veneroida order,
50 as to lay a theoretic foundation for further researches on their evolutional relationship.
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