TLIRAO 2

2015 4FEEE 43 55 1 )

— 231 —

KA AR, RE THRERFHFF LRI
doi: 10. 15889/j. issn. 1002 — 1302.2015.01.079

IR A2 2015 ,43(1) ;231 —233,241.

OF B SR S B T 5T 10

BAOERDT A, R

R, HRE, B

' E R4, x 4P, kB, EHIR

(L R IDTRE 116023 5 2. 30 A KB BERH A HRBE LB , 10 T R 116001 5 3. 10Tt ABTR KA B
ILTRIE 1160015 4. PUJIH ASEAR S0 A2 S5y, P01 AR 6100415 5. d bkl K2, Ak ICF 130118)

T E A 6T 8UIRAG 5 ( Hirame rhabdovirus, HIRRV ) 7] DL 5 | 2 28 8T | 75 46 55 [P 20 230 B B DR+ I, 365 00 2% 5 38
BE, 45 S FRIHA R B R AT . HIRRV BRI, J& T WL 3 BHRL AN LD 7 8 o 995 74 5 TR 2 Dy I 67 6 1Y)
RNA, K#j11 000 bp, FHA & 5 PNEEH, 7] 45 15 8% & 3 ( nucleoperotein, N) | #§ #& H ( phosphoperotein, P) 3L it 75 H
(matrix preotein, M) M 9 (glycoperotein, G) f&K#fi RNA [ RNA [iff (RNA polymerase protein, L) #1324 #4 25 [ ( non —
virion perotein,NV) . A< 3CHE B HTE N AT HIRRV BY3RATHRE L WAL 3 2807 R A S8R = W R
DA BRSH 7 ik 55 7 AT T 8 AT A | 5 76 2006 W TR B s 1 LA B S50ms HILEE 5 TR T 98 £ LA A5

KR PO B SL R AL S R 5 R
B ES: S941.41 XHERFRER: A

ORI B ( Hirame rhabdovirus , HIRRV ) iy 2R3 171 5%
RNA JEE , 2 LRI TR S0 SR 06 75 J8 B b, T AT 2
FRICHGR (<15 C) LR, EEIRY T 6F Ao, e fa i
g VLR 2 2 B BB B R M, 1 A B IR BE s A TR X B
5 TG4 T fl R T 8945 Vg K £ 205 BB 8 YT i £ 25 LA SR B 3K
TRPE, 4 A ERI K R T R T A AR IR T . R
Crpah G K A S A e Uh L) L i I B Y B £ L
B TP BT K ZE T B A S f A5 IR AR RV AR, SR A T
HIRRV il , M 7 % 2 5 LK, E S HIRRV (1
SEAIRTE R, T A H RS S SR TP TR R 4 B (BE PR A
IS T W5 B e S 45 T A BRSSP A AR X R
B A SCk H R A 4056 F HIRRV (9347 HE 228 42
TE 3 2 A e PR 20 B G P D R AR LA R R 0 55
AT TR ETARIA , B 7200 i Rl 47 i LA S B
HLEE 5 T AT AR LR

1 ERERT

1986 4F, 15 UK AE H A 52 4 B i) B s 2 B R 7 £ 1 R
BIfE3] HIRRV H Ak (8401 — H) P! 1987 4F Sano 257 7 i
( Plecoglossus altivelis) | B8 ( Milio macrocephalus) |, JC %% - fifl
( Sebastes inermis) it % BL T HIRRV™ | 1997 4E 2007 4E X
53 TV i ] g V3K 1 A R D LU AR SR B R 4 R
%, I 48 43 8515 B HIRRV & [ #k (CA - 9703 ) 1 o [F bk
(SR080113) "7 HIRRV FZEREYL g K ffr,{H 1992 4F Oseko

IR H 11 :2014 - 03 - 21

HHTH B K A RB RS (4i'T:41276174)

PEF TR 3R/ (1990—) , %, T g 5 6, BB 58 AR, NIl v
YRR F 5T, Tel: (0411) 82583668 ; E — mail : longlongai3227 @
163. com,

WAEPER BT B, W G O, SR 3l e Y A I | B o F 5
E - mail ; jxy750921@ 163. com,

EHS 1002 - 1302(2015)01 - 0231 - 03

A5 RIG J BLHIRRY 6550k i [ RE FAT SO | a7
WoK A FRAE )5 T B AGE SR & ik st . H #2012 4£EURL
251 (16th Annual Meeting of the National Reference Laborato-
ries for Fish Diseases ) g #35 Hi HIRRV FE 77 [E R /K 1 5558
28 Iz A6k . 2013 4F Borzym SE7ERCH 4 Tl £ (IR K £41)
HorE AR T HIRRV B 22 (j. No. 207237) , 2853 I Fr 73 Hr &
BERRHH AN pr [ Wk P LD B [ PR R B 99% , L A N Jk K 1)
FIEPERE 99% LA B 4724 A HIRRV iU bR AR 1T fE /2
T A VR VAR it o R R AR

2 EWFEEHE

HIRRV 45 8 4 T~ 52 500K, Oy SO0 7 ML BY 1 T 25 24 4
1, Wi EEH K 160 ~ 180 nm, & 60 ~ 80 nm, FpH 20 K FF 4y
11000 bp'' ™ FEGHEE(N) S IREATE , L8
XIFR AEA ST LIRSS A R ATR(L) MkE R (P);
PENE, B A S A e, BN ph R B RN A 1 AL, A
RMCHEEFREA (M) BB EAREN(G) i, BN
BERL T I8 o 40 L 2, BRI RS o

R EERENS 7E EPC(#E £ I R 40 2R ) (FHM (JIE 3 fi
Yliffi R ) (CHSE - 214 (Kigh R Lig R iR i ii 12 ) .CO(Ffha
PN AR ) (CIK (Ffa B AR AR ) (B — 2 (i 8 £ %)) €1 40 ffg
Z) RI(MCOEATA0ME R ) (SSN — 1 ( Srisa g il 22 ) 25 fa 2 4 i
B EEEE I H B R 25 %500 ( eytopathogenic effect, CPE) | H:
1 FHM . EPC . BF — 2 CHSE - 214 ¢ A 808%, £ K B 3k 3|
10" TCID;,/100 L 3295 5 i focadh A R IRLEE by 20 °C X 2 d 3k
B8 52 4x , 1T ELJ 2214 3 35 51 10° TCID5, /100 WL %0
BE IS T DA pH (E.(3.0 #19.0) Jeiasil ( =& W be)
PLE (56 °C,30 min) SERR

3 MM

1991 4¢ , Nishizawa 25 % 3 HIRRV iy N.P.M .G .L 25 4~
SER AR A G, LA T ER Ok TR AT R 0 T R A L, 4



— 232 — Lo AL Rl2

2015 4FEEE 43 55 1 )

HIRRV 5 5] 5 0R 55 7 BF 504 R 228 B %) 1997 4
Kurath 25 % 81 G KA1 L 3L 2 () 77LE NV 2501052000 4
E PR BT R & (ICTV) 55 7 i, IE 048 HIRRV
A1) Hy R 7 R — A T R —— R A R R R ah
SUHRI B JE S T e A B AR S R A Z (R A AE—
FRIAESE MR O, % B A T2 B i b (R E T
RN TR, 3t Rk A R B XA T KR
— A EERRE

4 EFEAREZEAWHRHE

4.1 AR

HRV R4 (0 TAE RS T P A M 3 EH™ ) H T,
HIRRV fy4 25 41 5 31 & &, B5 41 K/ 2y 11 000
bp!" 1 IEPRAL AT 6 A TF L BEHE (ORFs) , 4351 441 6 Fh
HH : # % H (nucleoperotein, N) | # 5 H ( phosphopero tein,
P) H:Jii & 1 ( matrix preotein, M) B [ ( glycoperotein, G) |
A RNA f) RNA Jiff ( RNA polymerase protein, L) F14E 454 5
4 ( non — virion perotein,NV) (32 1) P,

I N

167 1445 2234 2934 4528 4947

1 1345 2128 2815 4450 4450

%1 HIRRV SE#k(CA -9703) EE A 6 FEE 41T

LA (ALY LAEER FUEER REKE &ES T
(bp) FEX (o) PFEX(nt)  (aa) i (ku)
N 62~1407 55 105 392 42.5
P 1409~2179 44 36 227 25.8
M 2234~2815 58 53 193 21.6
G 2882~4492 35 42 508 56.6
NV 4494 ~4 870 0 34 111 12.7
L 4872~10961 47 75 1 987 225

T R KB VR (o) T iR B A T B R S
E A, A Sl B SO S 0 5% St 5 18 o

FEH G5 JE i 3" v AR BT 3 (Leader) X L X B
(B X S 5" v A i S B2 ( Trailer) XA %, HEFN 750 37
Leader —-N —P(M1) - M(M2) =G - NV (L5 EH) - L -
Trailer 5’ (B 1), HIRRV TS X & H LT 54 ~60 1%
R IRA(E'S (UAUCUUUUUUU) , i X & L EE
R LM R RRAE S, BEERA 3" F1 50 52 ) 1)
HAR, 3CORAE Y B s RNA 95 75 109 2L [RURRAE , AT 68 075 995
L AR I AR E AR (18 2)
L 1‘tC34

10907

E1 HIRRV EFALH

3'end ntl

5'end nt 11034

- CAUAGUUUUUCUAUUGUAUGCGGUUCUGAUCC -
- GUAUAAAAAAGGUAACAGAGAGGUUCUGAAGG -

E2 HIRRV3' #5#3fn5’ 5t

FE R V] 10 2 X P 1 A BE R ST 1) L T P R 2 R AR
BRALAE S R ISR R 5 SR 3R 15 5 DA B SRR 3R (5 5 Tl 9
IR 5. HIRRV JE [ )34 1 K AR SF ¥ 31 AGATAG
(A)7TGGCAC(N)4GTG!" ™" H:if AGATAG(A)7 Wk 4
1L MNZ BB S ; LR R A R B 750 — B R & 1 A4
BB (U = G) ™, X #6345 {5 5 F 5L P 8] X Ik 7 HIRRV
FNELAARL S SR 955 75 S8 A 53 22 TR R 2 — B0, (HL X 3 T stk
TR AL R
4.2 HEE G

NEASRNER PR ERFEENES, EFEE RNA
sk IR B LR N - RNA 254, Jf A6 %6 5 0
B AR, e 5 SRR PR R

PEALEMBAMHLHHRILER, TS NEAAML
R M T R 7R R0 A ) A R 3 SRR VR
P R IR pL o 8. 681 T MR 41 45 5 AR T
HRH pl o 7.3 ~7. 41 SCRTRER R O A AN BT AR 1Y 2R
IR A G, P EAMAFIEMIERXS N EALE,
FEIE N B B 5 B4, WTRIE N & 3 LT3R 4 717
FE2 72 [ BEREL IR N 2 5 R SR RNA 25470

M E AT 2 R BK5e S C EEMEEM,
RIGREMER. K55 M EASAEREKRT -M EH
S5, T8 RO A IC, B 2FE TP R 0 B, 0 Tk e At
o] DR

G R FJRHRTE IO T BP0, BB G 7 2k Hh A0 B A A 3
2R S , PR I3 B G PR e DR SR Mg 7 DNA 928
Mio Yasuike 2 [p4% HIRRV G 8 PR 1 N 2K 18 1 10 s
BOR, KB G BTN L N S E B RES R — R I 1
FORE Y HR G R AN 8 R 0 B R S B LS AR K
R A R — BT

NV & &R A ek = 8 ke A I3RS i & 1, A7
TE TR b, A AETE T AR 2k T+ . Johnson 25 7]
AR s G ARG i NV SE R 248 iy F 4 SHRV Ji 55, & 8L
T SHRV 5 W7 A lypg 35 5 A5 4 W) (9 8 ) R AT45, AT
HESE T NV EPI SHRY (5 ) %A EZ 0™ Biacchesi
S04 THNV JG 7 NV LB, GFP (SR8 1) 8k CAT
(REECWHERN) W, R E HRZ ™, A%
FINH NV B PR G AR S 05 75 70 40 i 14 2 15 i o BT a2 4
[Fi) B %o 95 5 76 A P B 00 s A e R Ll
Chiou ZE7E 2000 4F 5 Y & Bl NV J& K 75 20 o 8 55 14 72 v 5 40
FEA S (f AR A ) A L it BT W THNV 14
NV FEPR X THNV 7220 5 1 e 52 il & S g 1 AR e
[l 5 THNV 80t 5 (B4 56 NV 35 [ i 2R
WA it — IR A AR

L AR R RN EA , W2maE RNA K61 RNA
AT, BA 2R, (AR TR R A P L R
R 1 TR R T O DA % 2 B M e R W TG 25



TLIRAO 2

2015 4FEEE 43 55 1 )

— 233 —

5 FERERmERNGE

ERT 557 ARSI 5 3 2 A =R, il 2 A s 12
FR BIEFIZWEAR S FAEYF2EEOR, K 4ifu12
W AR FE BRGNS F5 43 B B 20 SO B F B L SR R
g%, HBER IR ﬁ‘i}ﬂﬂ%ﬁﬁﬂiﬁiﬁ?ﬁ GREFB WA &
BALHE S PESEIEART I | FoBEBE A BN 2458, Hoor ik B e Sk
155 R o SRR S (R R A 2 A A%, NI BN R AR
AR o A3 F A TS EOR F AR R A R U N
(PCR) ., L Bf & & RT - PCR, ¥ A S W E R ¥ 3 B R
(LAMP) | F ATZHEAR K 7 5 B P e R U = S50
S HATR BN 2, PN SF ARG G AT S @ T
Ml HIRRV (% RT - PCR 520 5 5 — PCR .LAMP 773

SE K

[1]Sun YJ,Liu H, Yue Z Q et al. Analysis and characterization of the
complete genomic sequence of the Chinese strain of Hirame rhabdovir-
us[ J]. Journal of Fish Diseases,2011,34(2) ;167 —171.

[2]Sun Y J,Yue Z Q,Liu H,et al. Development and evaluation of a sen-
sitive and quantitative assay for Hirame rhabdovirus based on quantita-
tive RT — PCR[J]. Journal of Virological Methods,2010,169(2) .
391 -396.

[3]Kimura T, Yoshimizu M, Gorie S. A new rhabdovirus isolated in Japan
from cultured hirame ( Japanese flounder, Paralichthys olivaceus and
ayu ( Plecoglossus altivelis) [ J]. Diseases of Aquatic Organisms,
1986,10(1) :209 -217.

[4]Sano T,Fukuda H. Principal microbial diseases of mariculture in Ja-
pan[J]. Aquaculture,1987,67 (1/2) :59 - 69.

[5]Kim D H,Oh H K,Eou J I,et al. Complete nucleotide sequence of
the hirame rhabdovirus, a pathogen of Marine fish[ J]. Virus Re-
search,2005,107(1) .1 -9.

[ 6] Oseko, Norihisa, Yoshimizu, et al. Pathogenicity of rhabdovirus oliva-
ceus ( hirame rhabdovirus; HRV') for salmonid fish[ J].
tional Symposium on Salmonid Diseases,1992(1) :80 —87.

[7]Borzym E, Matras M, Maj — Paluch J, et al. First isolation of hirame

Oji Interna-

rhabdovirus from freshwater fish in Europe[ J]. Journal of Fish Disea-
ses,2014,37(5) :423 —430.

[BIPNEUAN YL EAR, X 20,5, frfta i o —Fh oG 2 19 20 25
HEELT]. hEEBEH,2009,29(3) ;277 -282.

[9 | Nishizawa T, Yoshimizu M, Winton J, et al. Characterization of struc-
tural proteins of hirame rhabdovirus[ J ].
isms,1991,10.167 - 172.

[ 10 ] Kurath G, Higman K H, Bjérklund H V. Distribution and variation of
NV genes in fish rhabdoviruses [ J ].
Virology,1997,78 :113 - 117.

[11]van Regenmortel M V,Fauquet C M, Bishop D L, et al. Virus taxon-

Diseases of Aquatic Organ-

The Journal of General

omy : seventh report of the international committee on taxonomy of
viruses[ M]. New York; Academic Press,2000:563 —583.

[12]Johnson M C,Maxwell J M, Loh P C,et al. Molecular characteriza-
tion of the glycoproteins from two warm water rhabdoviruses: snake-
head rhabdovirus ( SHRV ) and rhabdovirus of penaeid shrimp
(RPS) /spring viremia of carp virus(SVCV) [J]. Virus Research,
1999,64(2) .95 - 106.

[ 13 ] Nishizawa T, Kurath G, Winton J R, et al. Nucleotide sequence of

the 2 matrix protein genes( M1 and M2 ) of hirame rhabdovirus, a fish
thabdovirus [ J]. Vet Res,1995,26(2) :408 —412.

[ 14 ] Nishizawa T, Yoshimizu M, Winton J, et al. Comparison of genome
size and synthesis of structural protein of hirame rhabdovirus, infec-
tious hematopoietic necrosis virus, and viral hemorrhagic septicemia
virus[ J]. Fish Pathology,1991,26.77 -78.

[15] Conzelmann K K. Nonsegmentad negative — strand RNA viruses
Genetics and manipulation of viral genomes[ J]. Annual Review of
Genetics, 1998 ,32(1) ;123 - 162.

[16 JHeaton L. A, Hillman B I, Hunter B G, et al. Physical map of the
genome of sonchus yellow net virus, a plant rhabdovirus with six
genes and conserved gene junction sequences[ J]. Proceedings of
the National Academy of Sciences of the United States of America,
1989,86(22) :8665 - 8668.

[17]Bjorklund H V,Higman K H,Kurath G. The glycoprotein genes and
gene junctions of the fish rhabdoviruses spring viremia of carp virus
and hirame rhabdovirus: analysis of relationships with other rhab-
doviruses[ J]. Virus Research,1996 ,42(1/2) :65 - 80.

[ 18 ] Nishizawa T,Kurath G, Winton J R. Sequence analysis and expres-
sion of the M1 and M2 matrix protein genes of Hirame rhabdovirus
(HIRRV)[J]. Dis Aquat Org,1997,31(1):9 -17.

[19]Bjorklund H V,Higman K H,Kurath G. The glycoprotein genes and
gene junctions of the fish rhabdoviruses spring viremia of carp virus
and hirame rhabdovirus: analysis of relationships with other rhab-
doviruses[ J]. Virus Research,1996 ,42(1/2) ;65 —80.

[20]Banerjee A K. Transcription and replication of rhabdoviruses[ J].
Microbio. Rew. ,1987,51(1) :66 —87.

[21]Banerjee A K. The transcription complex of vesicular stomatitis virus
[J]. Cell,1987,48(3) :363 -364.

[22 ] Nishizawa T, Yoshimizu M, Winton J, et al. Comparison of structural
protein on fish rhabdoviruses [ J]. Proceedings of the OJI Interna-
tional Symposium Diseases, 1992 ,72 —79.

[23 ]Majumder A ,Basak S,Raha T, et al. Effect of osmolytes and chaper-
one — like action of P - protein on folding of nucleocapsid protein of
Chandipura virus [ J ]. Journal of Biological Chemistry, 2001, 276
(33) :30948 —30955.

[24 ]Majumdar A ,Bhattacharya R,Basak S,et al. P - Protein of Chandi-
pura virus is an N — protein — specific chaperone that acts at the
nucleation stage[ J]. Biochemistry,2004,43(10) ;2863 —2870.

[ 25 ] Mavrakis M, Méhouas S, Réal E et al. Rabies virus chaperone ;iden-
tification of the phosphoprotein peptide that keeps nucleoprotein
soluble and free from non — specific RNA[ J]. Virology,2006,349
(2):422 -429.

[26 ]Masters P S,Banerjee A K. Complex formation with vesicular stoma-
titis virus phosphoprotein NS prevents binding of nucleocapsid pro-
tein N to nonspecific RNA[ J]. Journal of Virology,1988,62(8) :
2658 -2664.

[27 ]Sehutze H,Mundt E, Mettenlaiter T C. Complete genomes queen of
viral haemorrhagic septicaemia virus, a fish rhabdovirus[ J]. Virus
Genes,1999,19(1) :59 - 65.

[28 ] Yasuike M, Kondo H, Hirono I, et al. Gene expression profile of
HIRRV G and N protein gene vaccinated Japanese flounder, Paralich-
thys olivaceus during HIRRV infection[ J]. Comparative Immunology

Microbiology and Infectious Diseases,2011,34(2) ;103 - 110.
(T#% 241 1)



TLIRAO 2

2015 4FEEE 43 55 1 )

— 241 —

JRAIE v B 17 it SRR 11 6 TR M T T Il 0 P 7 = VR BE NiSO, i
T8 T B85S , BREH Mk B NiSO, 8 T A & 1 A 5
e 1 AR K H IR T RE 07 e T 2 I I R P R IR R DO A
Glzar 55T R I, o vk 3 2 W S 10 i) 29 e £ k1 ol e At 0
PR ARG S G HARL ; FLRE S SR & B, B vk R 4
) S 00 S T U B P PR T 1

o R 2SR ALER B, A3 M (ERR (R TAERASAR
KRB ENIERERMEE . B aIEpmE Y ny H B %
B2z —  WiETIRER T FE & B3O PRI 5 KF T R, X
BEIRY T RRILRE 14 I R E IR PR A KA
JEAEA KA BEK T T R, AR B YR & R4 T
REMA I A A WA 0 S SR HLA M EE R A E

P 5 Tl R0 i B A i B A T AL B U7 I 1
VRS TSR s 2 BRI o g 5 Tl e S A 7
Pt , X 02538 FE M TR I O B e TR . ACP
FTAKP 725 1 (B 1 L bad Bl TR RIVER £
X R IR (W AL S T R AR, AR R
YR E AR R WESE NGO g B L A
Tt A2 P 1 A T 8 1 I 0 S ), A BT T A N R 6
G DL s A K R R, TR S K YRR S Yl
W) —Fh A= 126 47 o

AR A5 2 B, 60 i b JBE AR AR DT R M R TR
Bt B R R T R I VEARREE NiSO, Rk BE A3 iniT 2 ey i s
S G, 24 NiSO, ¥k 0 ~ 50 mg/L B, BREE F1RG I8 i
g e AR PE B IR Y 2 3 Fa B UL B IR VR B 1Y NiSO, X
Bl ELAT WG VR R 5 (B2 NiSO, #k 2 50 ~ 100 mg/L H, #5 B 1Y
0T D kS PR A 2 I T A5 T A O M A T R
A H AL AR5 A5 T W B R 3 1 38 222 5
RO SIS BZEIE , B, NiSO, Stk UL TS ATPase 3k
R RITFE T A it TRV BRI R P B R T ) S
BRSNS BRI 4R Cd i )
SR APT AL I LGS R A MDA B 4,
AT UL, fIGHR BE NiSO, X J 26 11 it A D i L ACP Fl AKP HLA5
TN IR 3 A L, o Vi B2 NSO, it L B ke . 45
B A SCHER T AT, 1T B R A AR IR B NiSO, & AR Y 4 T
LR RS A R 5 = VR B NISO, £ I YRl 1) 45 48, (5 i 1Y
T2 B . b, NiSO, X i i | B 25 11 B Fn AKP (152
M4 2 (P < 0. 01 ) , % H: R s AR FAR K 5 X R 1 ol R T 1)
FEMAE N, R N5 2 55 % 8 e Jigg i 2 R D7
fiti ACP 1 AKP {52 Wi, (R 0 28 25 38 1 WF 58 NiSO, X} 1 4 i

e e e e I

(E#EF2337)

[29]Johnson M C,Simon B E,Kim C H, et al. Production of recombinant
snakehead rhabdovirus:the NV protein is not required for viral repli-
cation[ J]. Journal of Virology,2000,74(5) :2343 -2350.

[30 ] Biacchesi S, Thoulouze M I, Béarzotti M, et al. Recovery of NV
knockout infectious hematopoietic necrosis virus expressing foreign
genes[ J]. Journal of Virology,2000,74(23) :11247 - 11253.

[31] Eerick R P,Batts W N, Yun S, et al. Host and geographic range
extensions of the North American strain of viral hemorrhagic septice-

mia virus [ J ]. Diseases of Aquatic Organisms, 2003, 55 (3):

T2 D, LS00 DAy 0 £ ) S B MR 7 DA B A I 775 AR 0 12
P 2R TR

BE L

[ RIEEE, P T S5 S DA (). LA 9 B
2000,14(3) .129 —135.
[2THENE F, mEgs. A HE ] @20 AR ) 52 m i o
FERERE(D]. WP ,2006,28(2) 158 - 162.
[3]Zheng G H, Liu C M, Sun J M, et al. Nickel — induced oxidative
stress and apoptosis in Carassius auratusliver by JNK pathway [ J].
Aquatic Toxicology,2014,147:105 —111.
[41FLEES XS A TR TS 5. SRR N A 28 T AL P i P Wt TR
BEREPERSZI [ T]. T EK =R, 2007,14(2) (270 -274.
[STBEFHYe, BRas i, T 8 fa g e i im rE g e ma [ 1], 1 Bt
2#,1998,17(6) ;40 - 41.
[6] B HEE, b B S8X VLM Corbicula fluminalis (Muller) Bl #iRR
B [J]. AR @I R 22 i B ARERT, 1995,11(2) ¢
74 -78.
(7] 2 BT, B IRG, A8 i xo 0l P P I P 1 0 P
WEVERISEIA [T, pUZh4y,2008 ,27(2) 201 —204.
[8] Glzar A, Mustafa C. Enzymatic responses to metal exposures in a
freshwater fish Oreochromis niloticus [ J]. Comp Biochem PhysiolC,
2007,145(2) .282 -287.
(91w ST, ERP0F, £ 8,5 NS el oy ik my L) ]
Y E AR ,2002,9(5) 1281 —284.
(10T R, B W I a B, S5 42 10 40 40 i 17 B A9 05 0 55 20 58
HWPWRRLT]. ER R0 B AR 5B, 2007,28
(5):531 -536.
[k, B, 2 FE, % PH™ b IBeaR (A A 5% i 1 8
HLERBFSELT]. oMLk, 2003,19(2) 129 - 132.

[I2 DA B, 0 RGeS P P 8 2 e 1) AR P R [0 ]
VRS0 ,1992,23(5) 1 555 - 560.

CU3 TR, AT T 4 T i o 0 £ B A W98 1 0 R 1 1P 5 2 g 17
PERZm[T]. P91 304),2007,26(3) :641 —643.

[14 ]P0V, R EH. BRARERXS K BUC I ATPase 1 1Y 5250 05
[J]. AL 52,2001 ,28 (3 ) 127 - 28.

[15 ]88, B HAL G Yo AR s e LT ], B Riis
5% ,2005,26(4) :192 -193,174.

[16 JHAEFN (DRI, YEAUTE , 55, B E Cd Xt 2L Rl bi Ak
JiE AL OGP FD MDA & EERY W )], 2444k, 2011, 31
(11) ;3044 -3053.

et

S

211 -220.

[32] Chiou P P,Kim C H, Ormonde P, et al. Infectious hematopoietic
necrosis virus matrix protein inhibits host — directed gene expression
and induces morphological changes of apoptosis in cell cultures[ J].
Journal of Virology,2000,74(16) ;7619 —7627.

[33 ] Thoulouze M 1, Bouguyon E,Carpentier C et al. Essential role of the
NV protein of Novirhabdovirus for pathogenicity in rainbow trout
[J]. Journal of Virology,2004,78(8) ;4098 —4107.

[34]ANGIAS BETT, X 20, %, SFOFeRR I SR SR 1Y
HARBHL SRHT]. Al K% 4412,2010,29(2) :203 -
207.



