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2.8 Tl A K K T B R B R D, B BRI 430070
3. APl KAl YK A R T SRS WL I 430070)

8 E . # £ 1 7L F # (nervous necrosis virus, NNV) & — - J58 H W AT 5 & £ F £ M il Afe
KA KA LR R . NNV oy 8 — F4 2 57 & RNA J5 &, 2 5 41 f RNA1(3.1 kb) f1 RNA2
(1.4 kb)) A Mk, 7k HEH /2P, o4 K T4 K4 RNA3, RNAL 4 # RNA ¥ & B ., RNA2
REBRTEA,NAENE—SEWEG, RNA3 x4 Bl fn B2 A &M Ea., REFEFKRT
EANEEFI , WEFWHEET UK 4 FEEE, 25 8 8 8K F o, K382 &k
BERWAETAFELEA, BER, B A XA AB.C ZfmaEFal, A X KIS w4 TT
FaEXEA BYNIERTGW AR FELEAN CHULAMELWEAR AT EMAF LB R
WEKAFERLEE, RFEFEZEMATAMNEEHERE ML EAoN THRAMEEE XY,

MW mEEHEGRAERIBNEREMTRIBEAXREHRLZERTARELY
KBWR: WEFAKHF; WEEFRL; aka; 2EE; Fd; REFE
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1.1 FEHRHR

a1 T 22 IR U E (%) B 5T 5 SR AT B ) 3 20
ik 80 4EAX i, 1985 4F, MK HF . H A . A&
T SV A0 88 L T i X L[] ] 7 22 Fof g K £ 2 il
WA PR T —FOB BN, JET- 2 5 ik 90%
PLE o R i AR S R K B e R G
TEAE KT 0] s 58 M B W e U o , AL 200 e
g ] DL A A A Y o A, AT
I 2 TR Bl = AR U R B K
O A BT ECC . BOF 1990 4E, H AR
Yoshikoshi 2" 7£ 25 W 4k 1% 2% 11 88 ( Oplegnathus
fasciatus ) FE £ g 58 W % 2] K51 5 A2 2928 34 nm
B9 FE R T, I UK A 44 B A v B M A 48 R BT

0 7 B 81 :2014-05-18 &5 H #1:2014-07-14

MR AR R A

JiE o [74F, WK FI . Glazebrook %™ 1 22 Wy sy
(Lates calcarifer) ) s FAR ) I _E o, 00 28 3] K &=
M 25 A H AR Oy 25 ~ 30 nm {05 B AL, 1991
4F, B Mori 45 418 T 4% 45 41 BE ( Epinephelus
akaara) ¥ 2 5K HE IR B , T T 0l R By IESE T
R T 2 T B 2 2H A A e e, 1992 4,
Mori 2% W 9% 19 B 6% ( Pseudocaranx dentex)
gl bBalifl 7R, DESE T T IR A e R
1, 90 75 4 45 R 30065 1 28 5K B89 B3 (striped jack
nervous necrosis virus, SINNV) | & T 4 H % 5
FF(Nodaviridae) . 7 It Z ®i , B H 9 2 BF K 7 4
TER L, T 2 p 2 SR B0 0 7 19 1 B, L B s
T RE RN R R ) LR b R B A £ 3k
RUE R OBFOH W R B A BB H K B
( Betanodavirus ) , A3 F 0065 1 22 IR BE 9 7 , T

FEITUE [ K A RPl 2234 (31372563 ) 5 Ja 13 1 3L A B WF b 45 9% 4 101 (52204-12020,2013PY069 ,2014PY035)
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A B ook ) B O R 2R A A o-BF H W R R
(Alphanodavirus)
1.2 RENGB.SHMDIERE

H AT, 028 BT i B 30 I AT 48— 1 1w 44 0
I H AR R ) R R R AR R Ay 4, W H AR
R PR N B 2 IR BRI B, BN T 9 3 AR
TR HE DRy Wi 5 9 7 , BT DO 0 i) 3 P £ 2K B P 75

1995 4F , H A< Nishizawa 25" A 48 955 55 4K 7%
AR A% R P 5, %ok B A E R X
16 B #2 25 R 8 #4740 07, # NNV 53 i 4 4
BEPR Y . 40 65 pi 22 IR B8 A 5 5L PR B ( Striped jack
NNV, SINNV) | £[ i€ %4 J7 fili ( Takifugu rubripes)
P2 IR B G BE &L I B ( Tiger puffer NNV,
TPNNV ) , Z B AL ik i 28 55 58 95 75 2 (K & ( Barfin
flounder NNV ,BFNNV ) Fl 7% i 47 B 1 22 3K 4E 95
#E LA A (Red spotted grouper NNV, RGNNV ) |
B 1 3 IR 4, Nishizawa 45" %55 5 1M % 7
HEATWEIE A5 R R B 4 Bk R B AR 52 88 (1 1Y 254
~256 i IR N FLPURE T E #4390 PAN |
PPG .PEG fl PDG., Mori 2" 3 — 58 25 97,
WEEST N 3 P EEMIE T (A B.C) ., I AL A
FER R OCFR A : A XN SINNV JE K AL B X )i
TPNNV KK H, C %t BFNNV F1 RGNNV £ [#
%I, BFNNV FI RGNNV %t [H B H 4 % & 0 48
I

T XoF £ 28 Pit 28 IR B0 75 110 0 9 Ak 4D R
2001 4F Lin 2" 78 ) R4 K& WAL 5 04
B e IR i AR T, AR AR L PR IR 5 2 2

PRAEH € R A BENR BE PE A A IR AL IE , X 2 K
B K Bifi b DX 6] NNV B IR iE . Bl S, 5 81 ™
SELCT R M T JR AT X2
2T AR A A 3R [ K AT R a2 B
FH 9 2 5k PR R E AT 5, DA O )8 F RGNNV AU
Al 35 PR AL S A5 A7 AR I8 Ty S — 2 A, 2003 4F
Chi %" %f 1994—2001 4 i [ 5 75 [X 53 5
B FTA NNV G R AR 2E AT 1 38 R AR AT I 4 P Y
W58, A JE T RGNNV LA Y,

Y O AR BRI 2 R
I 3 % G 1) 1 28 R AR A T K 2 IR K 2
WAEERE ., Chi 2" 1 WIRIE T 28 % £ %R K
Ry BR Y A8 B ( Anguilla  anguilla ) F1
( Parasilurus asotus) % F| NNV YL | 5|55 Kk ] 68
B SET- %R 30% BRAYSET-F IR 100% , RTA
] YR 7K F 2 & S Y fa

2 JEEEIL A5 S kA

JREERL T JCFE M, H AR 24 30 ~40 nm, L —
IEHE 2 7B RNA W8 o 8¢ H 2 i1 RNAT(3.1
kb) Fl RNA2 (1.4 kb) 4 i, 3' 4 & £ B Mt 122 sy
(PolyA)#5#), RNAIL Z5fi% RNA 34, RNA2 4
WA EE M, HME— IR B ZS B . 76 5 R
bR, &G B 3 4] RNA3,RNA3 % fih B1 Fil
B2 MiAMIESS M . H AT 2R R AE i 4 Fh
PR 70 g PR L P L 22 i e 1 ) A L
X3 Bt 2% B 9 2 O DR Y 7 5 DR AL O 9 A AN [
FREE R AR (1 F12)

F1 BEHEZREFSOMEREE RNAL F5IxTEE

Tab.1 Comparisons among RNA1 sequence of four betanodavirus genotypes
WS K /nt By ARALEE / % 2% 3Ok
type length accession no. match reference
RGNNV 3105 NC_008040. 1 % J3 %) reference molecule Iwamoto %2
BENNV 3101 NC_013458. 1 82% Okinaka 224
TPNNV 3112 NC_013460. 1 82% Okinaka % (2]
SINNV 3107 NC_003448. 1 82% Iwamoto % (2%
F2 BEHAERTRSOMEREZL RNA2 F 53T
Tab.2 Comparisons among RNA2 sequence of four betanodavirus genotypes
a3k K /nt By ARALEE/ % 2% ik
type length accession no. match reference
RGNNV 1434 NC_008041. 1 %% J¥ 3] reference molecule Iwamoto 2
BENNV 1433 NC_013459. 1 82% Okinaka!?*)
TPNNV 1422 NC_013461. 1 79% Okinaka! !
SINNV 1421 NC_003449. 1 78% Iwamoto >’
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3.1 RNA E&

RNA R 4 B i 5 &5 4 19, 4> 7 & 29 0 100
ku s 76 AR A0 )5 6 B A A B RO IR R 5,
K 41 RNAL S BEH, 1 %6 & % 2 RNA
RAEG, G R A B RNA G B k179 7
DRI 2 1 52 o) LG 5 . RNA BB 4 il B A 48k 1k i
FENLAE T, T DL A E ORI b EAT A
A2 Tl RN B SR
3.2 B1EH

B1 2 (4 i 5 35 [ 41 RNAL #% 53% HOk i1 1
FEF 4 RNA3 (RK/N25 0.4 kb) ity EESH
V11 A S B R, HJF O A9 HE 5 RNA R4 il A
[, T RNA A HE R S35, 7> T R4 N
12 ku, J2 5 7 R YL R A B AR S5 M
2009 4, Chen 25" % H| RGNNV Jak Y 111 2 41 it ,
FERRYY 24 h g R B KR B & H . Bl &
T AR A AL R, Hh 33 3 38 i & R
(PRRARAA) % (s 5, Bl EHAA
BUIRBE A F 19 4E T, T LAVS0 2 1 32 41 B 28 1 5
HELSE B 2%, AR5 1 =5 40 M 2R AR 19 D RE , 34 5
fi B ArRE S
3.3 B2EH

B2 # [ fll BI [ —#f, th & iy W 3% R 41
RNA3 %ifith , Fl Bl & [ 8 &, {H 2 H T s 9 HE
7 RNA A MRMAER +1 B0i. B2 EH&H
75 ANEIEIR, o TRZ 8 ku, B2 278K # IR YL
BRI A, B 24 h S BRI &
B, B2 2R [ A AN P R R L R
48 hJg , FEA A P A E 7 B2 EH Y. &
95 B 2R TG s b, B2 2K LA PRI #E RNA R
A EIRFEPI A EZ IR, Bk NNV 2 gk
RNA Jj 8 , {H 2 76 & il i 8 o 25 77 A2 WUiE RNA,
B2 7 [ F 9% 3 W BE RNA 25 4 M1 A% 37 9% 7%
RNA 4152 155 32 8 1 I 1) B4 A, o 5 25 119 /25 40 2 il
SO A B2 B —RIRTEIN T, B
AT LLE I A B S KA SR S AR ek
JE b, S B R PR B 57 41 %, WA T 0 i % 1A
SAM T (BRH R B S0 EE ) /Y S M, BE W 40 A
ATP 4, S804 ATP {3k hij A 3 17 3R 3E , 3X
5 2 B U T BOAY 41 ML 23 3 4k 3K B8 5 B AR AE
—5

3.4 REEH
P25 RBE R 75 10 A ST 4R 1 i RNA2 45, &5
A 2338 ~340 DEIER . AKX T T AE AR AN I
SERLAE A MR A T Y H G
20 4 7 7 40 1 1 1 B 0 3R kK R R 1
R FRIRAR AT FITE HUBE R T LI g2 )
3 T RE MORL, OF B A TR I 0 e A B . R U
T I AT 2 LA AN T R, B B
JEERL T H 43 ku KT o . fEWRTER
AR AR R o K BT R R SR o A 3 S
EIREZLA , 7k B A y 20K, XA R G
X9 T LT F R ) S AR o X £ i 2 AR B
T TR 7 , WA 2 I/ Jy 42 Fl 40 ku K 5%
1,40 ku 7 4 5T AT A2 42 ku B (0T A
Delsert 25" 0y , 4 7% 2K 14 B0 A A EL At 3 T o
Krondiris 45" 5 F 5 58 48 $ AR 0 K 5% 8 [ 9647
BF5Y , 45 32 W £ 25 bh 2 3R B0 0% 8 K 72 B AR A8
Oy TN TR, TR RS R A SE R BT R M
S0 75 SDS-PAGE Hi jk o 119 % 2l 3 B, [ T
YL 40 1 42 ku B4R A X DT AR R ARG
BN T IE 56 . fa 2 2 30 JE 955 75 2 5 A7 1E
L o W FH 5 2 A 7% 2R 1 090 B AR O T i —
BN

4 TE IR LA AT A S R e
YA

1994 4F  Nishizwa 2% D& 75 55 1 3Ll 5
filt, (57 1 M 2 IR FE % B 1Y RT-PCR I 75 i, JF
T893 5 A% 46 3 A2 A W 90, 3% W I 26 005 B3 A7 7 1
BEFK P AR R PI RN iR AR . 5 7 0] DL 3 0% A 3
e as A TEFRE TR B RO i 1, R 1
R E X RT-PCR ¥k, B A= 1 28 F1 M 4 7%
BE £ 28 () 0 T 485 4 A< 00 G5 B 42% TN 63% o X
S AT I R T LU S KRR S B R
Y. R, JFEE A IR K K/ K0T w
W A R T 1 e o R A AR 1 A ST e R
WFFE T LT 1 o 1996 4F 3 [ %4 2 1 57 1 ) 4 0
SR SSN-1 B J5 H AR 2 4% v e 1B () 46 i
BUY LR E 2 Qin &Y i S T BE AR U
Y MR o I X A S A 28 IR SR 7 0% 2 R
KIGFEM T, RE R KA R R AR 2 W i R . 78
R Y BT Ty, HoETC &g TR Bk
( Oryzias latipes) """ F1BE Ty 5 ( Danio rerio ) Ji& Yt
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AR R JR G 1R S S S B AR LA T 1
WEE A5 R R N R R G R T AR T
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5 TR 2 IR SEAE (1 B I X R

FUR , 9 25 TE B 22 IR FEAE By 45 388 A7 78 R 391
D) W A5 47 3 A T G T 119 T B I . B E b
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B, 05 25 AU AE T 32085 B0 19 2 181, 3R 7778 T 32 A
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7, A W AL B L R B iR SR . i T b
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e £ 2 A0 (e R SR o B X IR G HE £ TV 7 A e
PRSI BRI K 100 R 3 W 9 8l S e /N v
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H R ABEE v 5 95 %) 415 348 R 4306 7 2 1 2 1 1Y)
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IR 5 B B i J G 11 £ 288 0 3 B 0 R iy 44 6 B o
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WA 44 TR S R IR AL, 4 WF 98 TAE ok A E
BRI —FHHLTE 58— 1 iy 24 R 0] 2 25 i AR 155 i Bk
{1 ] B 2 —

NNV {35 B3 078 [ ), 98 58 A AT RE 76 17K
TR K 2 2 1) 4% 36, B e o6h NNV JE 7 37 47 0
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NNV [ 9845 5 g 42 05 0 195 Be Rk = o i 2
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Trend and research progress of nervous necrosis virus

CHEN Wenjie'?, LIU Xiaodan', HU Xiangin', WANG Wenwen', QIN Zhendong',
WANG Yao', ZHOU Yang', LIU Xiaoling', LIN Li"**"
(1. Department of Aquatic Animal Medicine ,College of Fishery,Huazhong Agricultural University, Wuhan 430700, China;
2. Freshwater Aquaculture Collaborative Innovation Center of Hubei Province ,Huazhong Agricultural University ,
Wuhan 430070, China;
3. Key Lab of Freshwater Animal Breeding ,Ministry of Agriculture ,Huazhong Agricultural University ,Wuhan 430070, China)

Abstract: Nervous necrosis virus( NNV ) can cause mass mortalities of many marine and freshwater fishes in
the world. The genome of NNV consists of two segments, positive sense, single strand RNAs,named RNA1
and RNA2. A sub-genomic RNA3 is synthesized during virus replication. RNA1 encodes RNA-dependent
RNA polymerase ; RNA2 encodes capsid protein, the only viral structural protein, while RNA3 encodes B1
and B2 proteins, which are non-structural viral proteins. Based on the gene of the capsid protein, NNV are
classified into four genotypes, named striped jack nervous necrosis virus ( SJINNV ) | tiger puffer nervous
necrosis virus ( TPNNV ) | barfin flounder nervous necrosis virus ( BENNV ) as well as red spotted grouper
nervous necrosis virus(RGNNV ). However, there are only A,B and C three serotypes of the virus,in which
SINNV belongs to A serotype,B belongs to TPNNV  BFNNV and RGNNYV belong to C serotype. There are
vertical and horizontal transmission pathways of the virus and it is widely distributed in wild-ranged and
cultured fish. Blocking the transmission of the virus between wild and cultured fish as well as the
development of novel vaccine will be the trend of the virus research in the future.
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