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11 &akFs

AN Gyl A 0T i A0 B . 2RI R
. SR EE L BT BERNAYK 5 2
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B Kot h IR A A I E R IE 5 — A~
S 5 2 201H 20 TO4F AR e B % 1 11 1AL 9
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HLBEWLEE . 2R A B B SR AE R R, X% B
7T A B R ™0 FE19884F M B S &3 (£
KWisr SN FEN ) (Fish Viruses and Fish Viral
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A1 B(ST-ST)MEERNAMFEH 4 . WZEAK
5T . HARZYTS nmf JC 2 K (envelope)1E 20 44 i
#i(ViralZone, Aquareovirus, https:/viralzone.expasy.org/
605?outline=all_by species), 20144, 1EFEHNE
3 B M 1 A fl IO R R I T 30RR Y, &
[R5 TR T N N [ B s R 177K ) s e R v S
L P BB M A T 25 S, F R D) 4 5 i O T
BIELAS [F] 222 BB AR  ORAURRE BT 1843 25 5
1) A0 I gy D100 2 B K 14 55 R 41 91, 3 4 31
XF IR K £ | K A rh J B S E 1Y I i I B
B e ) AT T AT IR B L, A R
YIse 4 43 A, B WY K 22 69 0 )i 91006 3 (turbot
Scophthalmus maximus reovirus, SMRe V)t 4w 5 Fil &
AH /N s R H (fusion-associated small transmem-
brane protein, FAST protein) B 15 3 40 ik 25 7F F
JeH Ay FALEREY S 2850 i 40 0T Jigg D005 5 (larger
mouth bass Micropterus salmoides reovirus, MsReV)
FE DR ZH I P S 74 5 46y 5 DR 9 8K T 5 iR A 2 5 1L
XF, 487 £0 28 0T g A0S 3 ik D A A5 4 5 HTE 3
Fr A FEBIRAK . KRR R, SiAh, im SR
FE BT 05 R (Ictalurus punctatus)H W2 5E T —
PRI 7 I 22 2

FIFHR AR BT = e Ay, AT 1 Hfa
W i I 5 30T D 0 R R S B A AT Mg T
AE 5 A0 I i 9006 B A0 AK 52 A /R ) 0 2R
F I AR B 23 HLs =, TR T
A P fi7 100 B 1 JER G K A 3 A0 R ) B v B
B 2 N BRI S, AT T B VR A i R TR 4 B Ah 2k
KA AL PR R G 1% BE GCHVAE G, BB AE
HIEM . PR E W T & (interferon,
IFN)EH AR R S B HES W Hie 75 RE AR &
WP, St A W Gobiocypris rarus)Xt
0 W gy DI B J8% e g S B E A7, 45 R
7N, Bl A0S e b R R A fi S
FHOCE KM RIAD, CA&W, B8R
1% S L A1 (retinoic acid inducible-gene I, RIG-1)4}
S BB i I B 5l KA S g AR Tl B Y
g3 b, Uk SE R M R g 0 1 B A s ik iR BE
71, AT R R g 5 AR I 55 300 BR e 32
TR N, B A8 I IR 3 GCReV-109 i
RIS 11747 B T 4 % (1 VP33 4R 14 B A B AT 8 R
PR, LB R A0 0 i DI 2 IR,
CL A e £ I g DI 24 A 7 ) A% R 92 v B, T
R4 BT B A0 AN [ W g A0 25 Wk S I Y e s 21

R, vIor R iR A A E s ZU R AN [ AR Y
B )5I| i 3 g A T A G
BRI L, REAA g A0 15 G BE R TR A O
H W R B K R s Y R —

B RIHRE 19964F, EFEH N
299 4= W [Rana(Lithobates)catesbeiana) F 73 155 %5 7E
J& TR IR B2 B (Iridoviridae) il 51 14 V8 P 4 41 0
58955 7% (Rana Grylio virus, RGV)™, 33t J& [# 4 7K
FEEY R R RAGE . B, A
FHE . WM ERICTT RN Z R K™ 5h )
HE o B B RN I R AR R A
fig% 71 4% Y P AL IR FE9% 75 (infectious spleen and
kidney necrosis virus, ISKNV)* | K 3 1 07 5% 75
(large yellow croaker iridovirus, LYCIV)™*! | K32
L1 {4955 T # %% 7 (turbot reddish body iridovirus,
TRBIV)*4%

R TS A b O b B2 o I B (lymphocy-
stis disease virus isolated from China, LCDV-C)1 /&%
etk , X 1370t e A @ e v, HILCDV-
CIW T J5, e 20l & (grass carp ovary, GCO)
T B B D T AR AR BE IS 7E 200448, ik
T Tk e o 7 b B R LCDV-C Y 42 38 [ 4 )7
G,z IR A — B R A HE S Wi R s B B
KIEHHARICH, HE 20165 M 4L 8 (Sparus
auratus) ™5 B 1)k T 2 b B (lymphocystis
disease virus-Sparus auratus, LCDV-Sa)tk
(KX643370) K 1E o XK H 104~ AS [R] M1 F 95 B A%
Pyl i 5 2 [ I S B R A R AT T L AR
ST M BALCDV-C5 HAlb i % 9 5 o 7 FF
I, BF5E - 1 B LCDV-CH 4 i 1 45 i 5 18 2
DNAFif Jia B2 A A% B (thymidylate synthase,
TOREVE FMEAMMH i, =4t TLCDV-CH)
TSXT 15 3 240 M A7 5% A0 AR FH S Rg i 218 3 fa = 4
PP ELBAESE S A XA e # AR T
R SR G ML 58 () 0B, ) P £ 1 L 1
B IR BE 8 75 (ISKNV) 2 HRi & 3 2 1 (dynamin) F1
S M B AR, 3 e PR - e - P S L 3
B BTG EAMEY A B B RN ER
FoAR, BRI A B £l 9% 75 (Singapore grouper
iridovirus, SGIV)fE i1 A% H H AT . pHUK Y i
Fifs, HiEMGERHEAE EHE, A
RA/NEEAN R RED, &XF a3t hit
MR 9 B AE FH A0 LB 9T, Ak A B fa ) ¢
SHEB 1R U T (TBKC L) AT 38 3k 90 9 T P 3R S 88 48
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i SN, 7 AU TS Y

LR 15 HA K/ 150~280 kb XUiEDNA
LN, AEEBE. B/ 150~200 nmAYERIE
WOREEY S BR T MIRIK V7K FR s 5 B 0 288 vk U
Ao BT R W B oh, NP | eTT 2%
Fr GH WK S K 7= 2 L 2 0 HE S bR
T E BT RN RE o AT 0RTE ST 2L < G 5 e
rahWpm e &, S LT R i N2

BRI A A 20120 904 AR, 7 4 it
(Siniperca chuatsi)5€ YW IF KT . FEMFK
LR BATIRAH LD, LB UL5E 3 SHUIR 0 75 (mand-
arin fish Siniperca chuatsi thabdovirus, SCRV) . ¥k
JE 9 B¢ (Siniperca chuatsi spherical virus, SCSV) K FT
MR B (Siniperca chuatsi baculovirus, SCBV)™,
I T 1 X6 £ 28 SHOIR G BEUF 5 o DA RRBOBE PR I
LEAAE RO R AR i (Myxocyprinus asiaticus) P %€ T
B AE AL IR AR 7 i R A 2 Sk i IR A £ R
7% (Chinese sucker rhabdovirus, CSRV)P*** M VAR 7K
TP, BEE T KEE BESUR I 7 (turbot Sco-
phthalmus maximus rhabdovirus, SMR V)1 7 B GULR
J% & (flounder Paralichthys olivaceus rhabdovirus,
PORV) Ul 7 T 3k 6 £ S siffRop 2 56 K 41 7
GO IR, 67 A SR R #E SCRV AN
KEZBEFRIEFESMRV G SA R M E N, K
R 4% 46 H (nucleoprotein, N) ., #i % H (phospho-
protein, P). Z&J5i £ [ (matrix protein, M), i H
(glycoprotein, G)FIRNAZ 4 B (RNA polymerase,
L), & T /KR8 (Vesiculovirus), T #FHUIR
A 15 B T LR R B8 )8 (Novirhabdovirus), TE
HE TR 20 09 G L3 PR 22 ] 3 1 A 5 4% 4R 1 (non-
virion protein, NV)J& [, fifi 2 DX 41 4544 I 4 i
BT 43 -N-P-M-G-NV-L-5" 1, % T
A [e) £ 2 5RO B 1Y B v REBTAAR 0, X £ S
SO 15 5 1 32 20 M 0% A B B £ b e B A
PESFHEAT T ST, UESE K ZE 6T SUIR 5 7 SMRV AT
V0 EANML A T, Y A2 B SHOIR e 1 U
AR ik 4 2 R A I B BTAR Y PR &
fifi Ay S 0 8% £0 SRS #E SCRV NAR M 24, fig i
E BRAR R A BE T 2T LA T 4 )
ARG B A 1 G DR 55 2 2 1 NG PR 2 1 1 S0 Y
% i 7 A U B R OR R B 0 £ Uik
i SCRVHHHE 1 GHE A HE 35 4% 8 NS TR i A PR i
A SR BT SOR A B e MR Y,

) YR A I e e N R
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PR BE o 0 4% A2 8 550K 96 B (hybrid snakehead
rhabdovirus-C1207, HSHRV-C1207)7"7 ik
097 7 (snakehead fish vesiculovirus, SHV V) HI 5 #4
HUR R B (Channa maculata rhabdovirus, CHRV)
G X LS K W FESHVV S 15 09 A0 BAE F &
WP AT 5T, 2 R SR U L K
B AE 8 1 94 99 1 2 40 /N RNAZ> - miR-2 141
W0 TR IFN-afy ik, DIk 1 3 6 R Pk
g%, A RT A T

# Z5 J5 7% Il AiE % B (spring viremia of carp
virus, SVCV)¥PEE [ AT VE A 1 3 4 A G Bl R Ui
e TBKIAIFEIE, #5510 50 355 13 (inte-
rferon regulatory transcription factor 3, IRF3)A% i iR
AER, Ml e £ TR RE, DR
e PR BT SR AL 5 (Oncorhynchus mykiss) ¥t
& Y 1 1L 2% B YR HE 9% 9 B (infectious hemato-
poietic necrosis virus, IHNV)AY 4> F 2% . Pl
3 1% L AE g /N5 FRNA (miRNAs) 2 5
FEXT R E W W T, BN TR
(intracellular IFN, iIFN)fg 75 5 £ (A Pk 2 0T
BORAS, AW 3 22 5 KRGk 00 3R S 6% /N 0 T
miRNAsHE S 5 0T 8547 1% Yo 1 15 10 2% 5 SR 589 5
THNV A G750 28508 sifetR o 25 0 A s - f e
i B R G VAT 3 M, I 0T 0 i O AE O
(SVCV)FI & I JI7 0% 75 (grass carp hemorrhagic
virus, GCHV) | ¥ 15 EHi b 2 RE 17 i,
i) % A 2 B A UM 25 M &R A R (major histoco-
mpatibility complex, MHC)F) 45 5 /5™,

TR T2 B 52 (Rhabdoviridae) 2 K R 41 H
H—fEERNA, AR, 2 REGHIR. B
RN 75 nmx180 nmURL Y — KM 7,
TE20184F T AL 2 ) T A= 4 250 H 4R £01 2R AL YL gk 44
5% H1(20184F OIE-listed diseases, http://www.oie.int/en/
animal-health-in-the-world/oie-listed-diseases-
2018/), A1) H 3Fhfa S stk e 5, A0 45 1% YL 6 1M
% B YR LI % % (infectious hemntopoietic necrosis
virus, IHNV) %595 B IfIL4E 95 B (SVC V) FiK B
P HA 1T IfiLAE % 7 (viral haemorrhagic septicaemia
virus, VHSV), [ Y X3 35§55 85 FF J'8 T A . Jak
Ptk . BORYE . S B B BRI AL AR B SRR A

B HERNAMFE 20084F ) R F iF
(Paralichthys olivaceus)H 7 25 %5 & 3| —BR XUTT Bt
RNAYK 3 (Paralichthys olivaceus, POBV), Jf. it
A7 LA P o 3200 25 25 DX 20 vy BE AR B
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B K /NS HE:3 091 bpAil2 780 bp, Hirb 45 B A% it
PV2-VP4-VP3 FIAES5 4 8 F VPSEE A 5 1 5 BL
BAV i A VP 1L P 33 2 3k 5] 55 — 191l £ 7
F o R B AT BERN AR 75 5¢ 22 56 R 41 )5 91) 1 A
KARIB . 201 74FHTE T P g b o 5 1) — R A
P JBE R TR FE 0 7 PR 2 DU P 25 2R, O B AR
BEBHY K/ &3 099 bp A2 789 bp, £ 5E A
T 68 % Y PE [ B YK FE 9% B (infectious pancreatic
necrosis virus, IPNV){CE# ChRtm213 & H A ¥k
AL TP A LR, S s AN R B 1 A8 S P
O] T G427 Gl JBR R IR FE 0 BE IPNV I A 72 2R
HEAT T SRR | BT A S I A DG B

L RNANG 5 BH(Birnaviridae) i 1, 51 52 K 20 Hy
X BOSUEERNA, 35 N CHE R . HARZ) 60 nm
1) - TR BRIE BURLE 7K 7™ 3l ) SRN A 5 119
REMERT EER AR EBILE | FYRER
PEIG (945 Je Ve R E IR S8 B2 1PNV, FREC A ¢
T2 e M T IR IR BE 55 95 B2 IPN VI 5% 9 i 3 22
AR A X2 i B A I 532 W T

P B L% £ 2R 2k B T R T 4l
JH 35 5 SN R FE AR Y O3 B B e P A B B
o KPR W DR SE A A AR Y

i1 296 92 0 B 51 A 201 64F i ARl 3 il
T B 3 Ry R4 L K7 R AR HE T 3k G ) A AT
{14 [ << K AR Bl e il 44 5. FRATAAA
SR . A A L I e A AR Y £ 4 2
O3B U E T — BRI IE 95 06 5 (Crucian carp herp-
esvirus, CaHV), 24 2575 B K7 # fo 00 2% I 7 il )
FK B R CaH VAR YL RIS il 1) R0 45 1, CaHV
TE SR b DAL <25 B0 Gk 20 i 2 A O AR
o T AR CaH VY X AR ik =R L3 DA
BAUIURE 25 T8 A 8 B R O R T R, X AH AR
M5 A SR IR T TR, 3k gl fif i A
L oy R 2R , SRERCE H AR, B
SrERLE WA BB E AR, H R A EA
ZVIRFE A A i 00 BRCTR) Sy 96 92 05 B R LA
A28 5 © MBI 2 9% 8 & (Cyprinivirus) H A
b1, Q#9296 B (cyprinid herpesvirus, CyHV) A
[ R B (4. CyHV-1, CyHV-2, SY-CIFICyHV-
3L Ay AT LB, MR CaHV S fa ik
Y5 wE B AR E 12RO SR N, e B ] R
SPRR SRR F A, ARG RN R
WS A TG B 7 4 S5 A i 3 25 R,
R 0 96 9298 B Bk (Alloherpesviridae) W, 53 A7 75

WAL Z ARk . X 0 20 2 1 Y D) e 2 IR A
JETWF5E, S5 HiE CaHV ORF31R (CaHV-
31R)2 B 4 5 — 1> 25 B5 R 45 #4 k (248-270 aa) Fil
RNase E/G ZZ % £ [ 1) MBI Z5 44 3 (40— 182 aa) 1)
AT, % AR 5 280 A B2 R A Y
20 A ——— PN T P g R R R R s A2 Y e B
CyHV-29E 25 11 ORF4 [ S 5 & Hl, K
WD AR Sy 2 e R T i s B e 2 1
BEAh, 38 DA S RO 68 Bl (Anguilla anguilla)H 43
BIUOE T RN BE, NI B AT AE 5 6 fig e
Rt s A7 OGO R HE T B 2 B (ko
herpesvirus, KHV) ORF81%E [ Fll 55 2 M & 2%
T MLAE (SVCV) GHE 1 5 4 FLIR AT R i, JF
HAf R JF KHVAISVC VL 7= A8 R 4 1
S e e,

55 325 98 7% )& (Cyprinivirus) . 805535 95 7% )&
(Ictalurivirus) . BERTZ % 55 B (Salmonivirus) Fl i
98192 93 B J& (Batrachovirus)#B & £ I 96 92 9% 25 B}
(Alloherpesviridae) . bt , ZFFT20054E6152, H
THRIZ W wE H (Herpesvirales), i E bR a5 0 28 %
F22(10" ICTV) s K die &, BT DA A Rk 45 7K
A=Y Rt RS R D, DR 2 XU
DNA, i 8 PR B A2 2£7150~200 nm, A FET=
16X FR, AN B B (tegument) F1 2 55 114 Bk T2 i
Ko 8 e BT A0 AT B M L sRAE e PR A
AR AR U O [R5
B 1E 3 A BN R AE o — Ay 96 92 B
1% (cyprinid herpesvirus-1, CyHV-1), 1] % i fifl
RFRIGHE . W92 75 28 (cyprinid herpesvirus-2,
CyHV-2) ] 7| 2 55 15 1M #% 5 I 58 I 0 68 3% 1
M7 485 9% 925 9% 7% 378 (cyprinid herpesvirus-3, CyHV-
3), WHR R A6 2595 5% (koi herpesvirus, KHV),
XS B ) AT 5 | A R R T 0 U 9B 95 G BE g
BB REAF BN A, KNEHaRtT
g A 100% MY

1.2 AiESRITHIHRE

A0, 55 4 5 75 B (Ranavirus) i 7R N 1Y I A%
R (Iridoviridae) B 5t , T AU k"™,
W RS A AL A 7 (Ranaviruses ) BEJE Y
FEOH FVEF AR ) 25 RS B HESI Y, sl R TC R
Hu2kuE . AR H B K (Andrias davidianus) .
a5 H W) 1888 (Pelodiscus sinensis) S5 Wit €17
Y BB A2 B T
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7 AR ) 4 A A JC R WG 3l ) (e 28 ) T
RMGTE : TE19964F 1 UKCHHE 1A 7 2k 2 e e 75
(Rana grylio virus, RGV)Z J5 , W& T RGVH: KA
FrH M AT 4k 1061 ORFs,  H: i A0 H5 T R 0% 7
FIR26 ML HE N o BRI /R RG VI 2 [ 4
J¥ B HE 0y AL 5 34 200 7 1 0 0 1 AL 4k
P o 20024F 438 1 5 8O B (tiger frog virus,
TEV) Je HAE P2 540120 7R 4858 B #ERGV —
AN B AR AL 1Y, R T A e R
I ST R SRR AR, B H TR
g B R D) e o Y, DL RO B S e B A
HAER MY T8 3 418 N 0 4Rk R B
b, BEEFETHE, HARGVIERYL S| 40 8 1
JE M ZRAR AN AU ER BERG VI R
S3RAJ HEmiRNA T4, {5 5 52 il 32 2040 i 12,
ARG AR BAROB A L R R . AN
AN TR) R G B[] f A DG M S AN R, L T 3
7K Bl ) 20 M R 0 AN () e S B R P RO, 3R
B K #5¢ Jt A 210 Jfd &R (giant salamander spleen cell,
GSTC)Xf 27 ek i B #8 B GO, i, 258l
Ko Y 2 A e e o B (RG V) RN K 5 ek 95 75 (A ndrias
davidianus ranavirus, ADRV )& YL K5 1Y 154 5% 5%
HArHT, ZeXF128 53341l 4 i 2R 14 B A L 42
I Y ek o 35 (RG V) 7R SR e KB A o 0
B H A 3R I8 AL 55 10 1 T B s 21 28 I N E
J1, K SRR FE (ADRV)TE YL B 9k 15 £ F
W, AR RRR S, TSR M E E R
2 AR R, 3K TR G BT I i 1 Rk
e 5 75 3 R TR HT PR AR 1T 0 B A A

20154F, fh 24fi3k. fE. W, PLRE
SER . AT PR bR e 0 S0 3 Rana-

viruses: lethal pathogens of ectothermic vertebrates"”",

Hrp2fi g EE R,
R WG S (KU Z . H20104F
G, PO AR K 2F 38 T %) K #5577 (Chinese
giant salamander virus, CGSV)H, %% WL 2¢ & PCRAG
HOESTE Sh it | F  N7 NE= | B8 - K 7 R
92 W 5 it 0 e ] KR G VT A A 3 i) i G
T KB R 9% 7% (giant salamander iridovirus, GSIV)
M (Andrias davidianus iridovirus, ADIV)AY 4534
ZH AU P
20134F, W H ERF A7 B K A2 A= U 0 58 T 4l
BT RSN BE(ADRV) I 2 3L R4 P 51, JFIF
& T HABAE AT . 5 C APPSR EERGY
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IR IEAT T LR A 3 b, 22 ] R 5
55 7R A 2 ek o B R L DR 4 REAE B AR A AR Ak
PRI TS0 SXof T R 60 R R oo B R 52 174 I 3 5
WA AT T g, UES T RN R
g (R T R i e L B A R 3 O
X M5 e o 7 D D e A I Y IR S R e
I B A% 0 A& R RIT 9 8 19 5 11 ADRV-96 L BLAT IR 1
T T A T R A L A R A R B
T B R R 20 B 3 (GSTC), K 50 I 4 i 3%
(GSSC)Fl K 5 ' 41 Jifd & (giant salamander kidney
cell line, GSKC)3#% 41 il 2 1 2L Aik -, 43 AL T
X L AR i 7 X B A 25 % o 2 7 KL 5 7 (ADRV)
AR, 201448 By AS [R] 5057 I S R AR E T
K 50T R 5 75 7 FR (ADIV 5{ADRV-2; Chinese
giant salamander iridovirus, CGSIV-HN1104, LI}
GSIV) K 21 7 51 14

ER AR T ] fp B 0 i Y B 9 4G
T 19964, v EBb2 B K A A Wik o8 i fig i 1
1L B (Trionyx sinesis virus, TSV)H 435 .
WLEL . G54 22 BR 0 AT B AN [R) 248 e ke 2% 4 0 e
SEMFRN, WAL B TSVAE T4 M & I e 8 it
FEBEE M G Ak . RRE BT IR B PR T /A 4
oM AR, () Bl 30 A B i . R A B i
Koo R0 . 0T VR Y A A IR B A R L
g ARUE i g AR B R PR, S TSVAY I
SR ANl R A AR ) R AR A AT A
KT 200945 H H [E B2 e R TRV BE S
T Fast A% & B T . RIS AR P K )R A A VR R
i T HAE B T 9% 7% (soft-shelled turtle iridovirus,
STIV) 4K K 20 i1 )7 51 19, I sl aod v A 5
MK A 2 16 X 0,96 95 90 B (Testudo herpesvirus)iff
Fr ARG, A BH AR 350 6% A 1% di il
R R 22 X APt 2 | A AR AT Bh )
AT R LT T, KR IR 5 5
Ji5 7% (endogenous retroviruses, EVV)7EH il A #E 5l
Wy v A AR I B

1.3 fEHFSH

ARG 2R B ] A OG0 T T Y F 5T
AL 19914, it Hh B2 e i DU 5 T 5 i
fe B 8, DA AR o D X 2H 2 e O ¢ 3] — i
HIER " 19954F , X WF 5 259 T 5% 19 AH G
B R I W B IR R IR S X
HRO 1 28V PR A HIGE .
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MK BT &k R W 5T B R 1 4l 1Y 1
7K R 9 35 S XTI B Z5 G AIE % 5 (white spot
syndrome virus, WSSV), 24, H FA[F2=H i
FEOT M R R], O R R A RO TR], B
FR A B BEAT AR% 3% (white spot baculovirus, WSBV)
XF R F B 25 & f5 (white spot syndrome virus,
WSSV). Xf¥FF IR DNAJS # (penaeid rod-shaped
DNA virus, PRDV) ., ot [ Xf #F F 4R 5 5
(Penaeus chinensis baculovirus, PCBV)&% . i & 1A
M, REREREZESAERBEWSSVI S A BN T
AL PR AR SUEEDNASG B, MBI, 25
P B IR R R A 5T R A 5T N B0 1) B A%
Wi 8T EINEF(Nimaviridae) [ B85 B &
(Whispovirus)ME— % 51 . WSSV (13 K 2 K/
2929300 kb, LI 2 5 21 180 R A 71,

200145 42 18 DA H [ Bt 23 25 306 HF H SEAT
PRI 7 (white spot bacilliform virus, WSBV)ZE K 41
(42 31 (AF332093)7, 45 4 cDNA i F 5 11 il
228, 2% 22 (suppression subtractive hybridization,
SSHYF AR, LLFE G JRE AR (Procambarus clarkiifF
U BEZE A R B WSSV SE FE AL AL I
WSSV B 7% 75 K& [ RIS IR S e A G LY, R
TR J O R A P Y B R ) Rk Ok 2 b
TR I A B 7 2 [N A MR A 2 i o A S X
WSSV il i /5 ik 52 Hb ] X U Y 5 5 A 1
iR Z3 0% A, 54 Tetraspanins 1] BE4T - WSSV L
25 VR 38 R W T R SR 21 43 i AR BBORE IR — ik 2
o e A OCEE R A 1 e, B e R . IR
P . AN e TN e AR S YR 4 S O T, PR
X R A 5 Ji 1) 51 DR M A 928 I 4 A R HE B R X
W BELE A AE % 53 (WSS EUR N, FFR T
XU 2 B R S B S A 2 L e R
Joa B i K D) R A A AR OO0 Xk A A [R] b X
WSSV I HE e 3 A P50 17 a dr tb 8, Bow
WSSVIFFI e . TR PITH, IR
H 2 £ &1 (single nucleotide polymorphisms,
SNPs)2 5 i 7, 5 KA X IR 4096 B WSSV AL
FER N H, miRNAGsiRNAKI S . miRNAJH %
2 7 W S 200 L T AL ) A R T

H KT A A ELIE 55 1R 7K 57 5 1Y IR i
EEURAR FR/N R AR, e w6 HF 1 BE 25 A IR B
(WSSV)f2 41721 Xk A TR g v [ Ji 2 0 i 24
JH 0 i R 1) 7 s DR o A, 3R A — it 5 e
[ D B R 56 R g8 RGEAH DGR FE PN, X e [

B AR H L) e AT WL, S5 R B R YL AR
MR © B . LI . SEZH 23 3R [a) A
At

E M\ H AR K Y o G R B I B 4 4L S e
T 5% KR E AR K B (Procambarus clarkii virus,
PCV). 588 HPCVYiK B WURL P i 2 R . A7 R
Bif e FOE R, AZAK ST A TE H TR 29144075
(K1), B/RPCVATL ki 7 BH bt B fOE &
FRAE . YT A B B R, 76 A SRR 1Y
AN AR 9 N 77 L I A S FIPNG
(5 1 UKL, JFE M E T PCVA B 4 ) 41
(MH663976), 1EAE .

@ ®)

El1 fRpnKREESERE
(2) 52 2 WURL; (b) i BE AR TE. AR =100 nm (2= ¥ A1 5K A I
Feft)
Fig. 1 Electron micrograph of negatively stained PCV

(a) the intact virion particle; (b) virus nucleocapsid particles. Bar=100 nm.
(provided by Li T & Zhang QY)

T35, WIBIR LI EO e B MR (Cherax quadrica-
rinatus) LR T 2L O GBS IR R B (Cher-
ax quadricarinatus iridovirus, CQIV), £ N T
SCHG, UESZLLEESGATEMR . v IR B AR A P LAY
{EXT R (Litopenaeus vannamei) %} £1. 5 676 BRI
AR T (CQIVREIER" ™,

14 BLRINEFS

M 1987AF7E FB I I 995 19 = 1 WL (Hyriopsis
cumingii) 22 43 B B EPFERR #E 0F 1R, FRIEDT
Je T AN, WERIER 2. BA
PTG . kA DR BURE S 431 B B RN A
2H RN = Af RS 9 R 08 B (Hyriopsis cumingii
plague virus, HcPV)!', BF5ERM], 2M b
TR %(acute viral necrobiotic virus, AVNV)JE’@
Yen] {fi K5 fL ke D1 (Chlamys farreri)¥NE R |
H . BSESE L ERL, NiZN R T
7L B DU R o B T 19 6 25 s i 4 A T R IE
U FUHAR AR . A AR ALY
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I A0 il A5 R R R Gk, K DA I 3R A Ak ) 5 AL Tl
76 P R e e R 9 M A R B, 6 A AL B DL X
SUHEE R IR R M FE (AVNV) IR 1 28 317 1
fli, G5RNIR, WEE R GEDI RS F 2
ol A BRS8N, T B KR T i e R R
LB DL R A R T 38 AR O™,

H20M 22904 AR ISk, %50E T B 7,
A5G BE () NZBE LRGN R . MBI
o AR E T4 5 1 (seylla serrata) WU
JZ 9% B (mud crab dicistrovirus, MCDV)AY 3 [A
A, WoRH RS IE LssRNAM

2 N5 RE

K77 57 5H B0 ) 1 THI I B0 & R 0 B v 1
Z . WATIKE)T . EREEER . TR A
TR IR . BT . SR
P2 A0 ISk B i £ R PR B IR TR
B DA 77 (] A A 1% T 68 55 R R B0 05 O S i
W L4 (viral hemorrhagic septicemia, VHS)!"#"* 22
JF 404, 20t 70MEARUE I, e LK g 2
GEA T A IF T H R . X A A [ R T K 2
W EE . W DL AE TTEMEAK T Sh e o . B AR
AR IR AT 3 s B BB E AT T 5T A AfaE . AR AY
P A B BRI g e 3 5 R
IR H VLK S0 R . TRATIE O . e
hE . ORI W LB R TT, W ROK T s e
BEMIES S5 . WM 28 . N 0B 5 )
i 15 BOW HLEL A 7, AR R T K TN S
P, TR A DG Ll 9 1) BT A L K R
ST g s Ep g2

WA, S B MO R O, XK 5l
Yo s I S IR A . an T £ 28 A o
BB 20 | SO B A0 g DI B AR R
R R, R S R PR B RNA TR R, BT
K77 T A HE B ) BT BE S e LR PO R
i R RCEE 14580 17 AL 48 /K 7 3l W i # 7E
125 B K AR B 1 2R . AR DTk S AR S AE
FHESY A AT HE AT TT [ 5 A8 4R 5K 7 3h )
R E R R R R . @ X
g JEAS BURRAE 9N IR, a] LA 2 i, AEE .
SRR = S e s R A A2 W B R JT 2%,
PR IHRAR R ; @ WA 2 2530897 150 Tl
Bl R 0 G AR BT RAR; B sRAkK ™
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WP R R RENLRI T ST, I A A A Ak
M RPELES BT EOR , i R 54N
Biveiftzs; @ _ARNRS H5EIR, IR EH
R, HERAE A FRE, W, ks
RS EEIE AEHE 5 B WITF SR A K 7™ B Py £k R 1
{H (control threshold) J it A& ¢4 , i 1% Flliz It
oy Fhnic, MUE Sk MR, R AR Ak A (E R
KT FRBAR R, 0K 7 3525 T 2 AR 00,
i3 3 2 K 5 Bl W) B e T A 1 R R A B A
A5 23 B0 K B W B o R R Y a6 AR
P TECHILIE RS A 60y b B K™ 0 505
ST M. K™ 9 B2 9 12 W T8 5 25 B i 4
F ., oRER b E K SR R IRE R PO S
b, PR EMERERESO) TR AT, &
o AR U TR O A, R R R SR M
v SN A YR S LIS |t e Y |
F4) it B & J B FE Al

wfE, ERRHRE. RBE. FRLE, U
B+ ERARAKEXF AR EF LR F
B AFE A FAOAN. ERTXRERBSEE
WILE, BRFRFREH, JOFNLIESFIE.

SEH:

[1] Anonymous SEMBV-an emerging viral threat to
cultured shrimp in Asia[J]. CP Shrimp News, 1995, 3:
2-3.

[ 21 Walker P J, Winton J R. Emerging viral diseases of fish
and shrimp[J]. Veterinary Research, 2010, 41(6): 51.

[ 31 Frankic A, Hershner C. Sustainable aquaculture:
developing the promise of aquaculture[J]. Aquaculture
International, 2003, 11(6): 517-530.

[ 4] Lockwood G S. Aquaculture: Will It Rise to Its
Potential to Feed the World?[M]. United States: Blurb,
2017.

[5] MY, KMEF. KW EZLTARRN 25 L6
B BRI R[], B R, 2012, 57(15): 1751-1760.
Gui J F, Zhu Z Y. Molecular basis and genetic
improvement of economically important traits in
aquaculture animals[J]. Chinese Science Bulletin, 2012,
57(15): 1751-1760.

[ 61 Austin B. Infectious Disease in Aquaculture:

Prevention and Control[M]. Cambridge, UK:


http://dx.doi.org/10.1051/vetres/2010022
http://dx.doi.org/10.1023/B:AQUI.0000013264.38692.91
http://dx.doi.org/10.1023/B:AQUI.0000013264.38692.91
http://dx.doi.org/10.1051/vetres/2010022
http://dx.doi.org/10.1023/B:AQUI.0000013264.38692.91
http://dx.doi.org/10.1023/B:AQUI.0000013264.38692.91
http://dx.doi.org/10.1051/vetres/2010022
http://dx.doi.org/10.1023/B:AQUI.0000013264.38692.91
http://dx.doi.org/10.1023/B:AQUI.0000013264.38692.91
http://dx.doi.org/10.1051/vetres/2010022
http://dx.doi.org/10.1023/B:AQUI.0000013264.38692.91
http://dx.doi.org/10.1023/B:AQUI.0000013264.38692.91
http://www.scxuebao.cn

14

R W1, % PR S R R TS AA 175

[71]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Woodhead Publishing, 2012.

Bacharach E, Mishra N, Briese T, et al.
Characterization of a novel orthomyxo-like virus
causing mass die-offs of tilapia[J]. mBio, 2016, 7(2):
¢00431-16.

Kibenge F S B, Godoy M G. Aquaculture Virology[M].
London: Academic Press, 2016.

TREF AL, RERETT. KSR B R A R
i EWAHEAE R[], T EER S A ar ke, 2015,
58(2): 156-169.

Zhang Q Y, Gui J F. Virus genomes and virus-host
interactions in aquaculture animals[J]. Science China
Life Sciences, 2015, 58(2): 156-169.

Kibenge F S B, Godoy M G. Aquaculture Virology[M].
London: Academic Press, 2016.

Gui L, Chinchar V G, Zhang Q Y. Molecular basis of
pathogenesis of emerging viruses infecting aquatic
animals[J]. Aquaculture and Fisheries, 2018, 3(1): 1-5.
Gui L, Zhang Q Y. Disease prevention and
control[M]//Gui J F, Tang Q S, Li Z J, et al. Aquacul-
ture in China: Success Stories and Modern Trends.
Chichester, UK: Wiley-Blackwell, 2018: 577-598.
WRae 2. Bt I JE A E[T]. K AR AR BT,
1978, 6(3): 321-330.

Chen Y S. Studies on the causative agent of
hemorrhage of the grass carp (Ctenopharyngodon
idellus)[J]. Acta Hydrobiologica Sinica, 1978, 6(3):
321-330(in Chinese).

TORESY. B I S R T 1T BB S []. K
HAEWEEEET, 1980, 7(1): 75-80.

Wang J B. Studies on the causative agent of
haemorrhage of the grass carp (Ctenopharyngodon
idellus) I1. electron microscopic observation[J]. Acta
Hydrobiologica Sinica, 1980, 7(1): 75-80(in Chinese).
Whae S, VI bR, B L 93 7 T S 5 B L EAE
FHERIBTTE]. B 2708, 1984, 29(6): 832-835.

Chen Y S, Jiang Y L. Morphological and physico-
chemical characterization of the hemorrhagic virus of
grass carp[J]. Chinese Science Bulletin, 1984, 29(6):
832-835.

e [ R 27 g QL B I B 1 L9 F S PR 4L,
| K 7 b S TR S Bt A 7K ™ T 5 B b 1l 4 i £ L
ML RF S B . B S IO 99 2 ) LT S AU
SR, Kk, 1983, 13(3): 39.

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Wuhan Institute of Virology of CAS, Yangtze River
Fisheries Research Institute of CAFS, the Research
Group of Grass Carp Hemorrhagic Disease. Electron
microscopic observation of the virus of grass carp
hemorrhagic disease[J]. Freshwater Fisheries, 1983,
13(3): 39(in Chinese).

Wolf K. Fish viruses and fish viral diseases[M].
London: Cornell University Press, 1988, 65-68

Gao X C, Chen Z Y, Liu J, ef al. Development and
application of monoclonal antibodies for detection and
analysis of aquareoviruses[J]. Journal of Immunoassay
and Immunochemistry, 2016, 37(4): 376-389.

AT, (TR, VEWE, S5, — o R S i A 7
NG T VL [T, KAEEYEHR, 2016, 40(6): 1166-
1171.

Chu P F, He L B, Wang H, et al. Preliminary study on a
new method of GCRV artificial infection[J]. Acta
Hydrobiologica Sinica, 2016, 40(6): 1166-1171(in
Chinese).

Zeng W W, Wang Y Y, Liang H R, ef al. A one-step
duplex rRT-PCR assay for the simultaneous detection
of grass carp reovirus genotypes I and II[J]. Journal of
Virological Methods, 2014, 210: 32-35.

FL, TR, TR, S5 O 0PN R Rt g it
JE[I]. W S5 07E, 1999, 30(4): 445-453.

LiJ, Wang T H, Lu R H, ef al. Advances in research of
hemorrhagic virus of grass carp[J]. Oceanologia et
Limnologia Sinica, 1999, 30(4): 445-453(in Chinese).
Fan Y D, Rao S J, Zeng LB, et al. Identification and
genomic characterization of a novel fish reovirus,
Hubei grass carp disease reovirus, isolated in 2009 in
Chinal[J]. Journal of General Virology, 2013, 94: 2266-
2277.

Pei C, Ke F, Chen ZY, et al. Complete genome
sequence and comparative analysis of grass carp
reovirus strain 109(GCReV-109) with other grass carp
reovirus strains reveals no significant correlation with
regional distribution[J]. Archives of Virology, 2014,
159: 2435-2440.

Ke F, He L B, Pei C, ef al. Turbot reovirus (SMReV)
genome encoding a FAST protein with a non-AUG start
site[J]. BMC Genomics, 2011, 12: 323.

Chen Z Y, Gao X C, Zhang Q Y. Whole-genome

analysis of a novel fish reovirus (MsReV) discloses

http://www.scxuebao.cn


http://dx.doi.org/10.1016/j.aaf.2017.12.003
http://dx.doi.org/10.1080/15321819.2016.1151440
http://dx.doi.org/10.1080/15321819.2016.1151440
http://dx.doi.org/10.1016/j.jviromet.2014.08.024
http://dx.doi.org/10.1016/j.jviromet.2014.08.024
http://dx.doi.org/10.3321/j.issn:0029-814X.1999.04.015
http://dx.doi.org/10.3321/j.issn:0029-814X.1999.04.015
http://dx.doi.org/10.3321/j.issn:0029-814X.1999.04.015
http://dx.doi.org/10.1099/vir.0.054767-0
http://dx.doi.org/10.1007/s00705-014-2007-5
http://dx.doi.org/10.1186/1471-2164-12-323
http://dx.doi.org/10.1016/j.aaf.2017.12.003
http://dx.doi.org/10.1080/15321819.2016.1151440
http://dx.doi.org/10.1080/15321819.2016.1151440
http://dx.doi.org/10.1016/j.jviromet.2014.08.024
http://dx.doi.org/10.1016/j.jviromet.2014.08.024
http://dx.doi.org/10.3321/j.issn:0029-814X.1999.04.015
http://dx.doi.org/10.3321/j.issn:0029-814X.1999.04.015
http://dx.doi.org/10.3321/j.issn:0029-814X.1999.04.015
http://dx.doi.org/10.1099/vir.0.054767-0
http://dx.doi.org/10.1007/s00705-014-2007-5
http://dx.doi.org/10.1186/1471-2164-12-323
http://dx.doi.org/10.1016/j.aaf.2017.12.003
http://dx.doi.org/10.1080/15321819.2016.1151440
http://dx.doi.org/10.1080/15321819.2016.1151440
http://dx.doi.org/10.1016/j.jviromet.2014.08.024
http://dx.doi.org/10.1016/j.jviromet.2014.08.024
http://dx.doi.org/10.3321/j.issn:0029-814X.1999.04.015
http://dx.doi.org/10.3321/j.issn:0029-814X.1999.04.015
http://dx.doi.org/10.3321/j.issn:0029-814X.1999.04.015
http://dx.doi.org/10.1099/vir.0.054767-0
http://dx.doi.org/10.1007/s00705-014-2007-5
http://dx.doi.org/10.1186/1471-2164-12-323
http://dx.doi.org/10.1016/j.aaf.2017.12.003
http://dx.doi.org/10.1080/15321819.2016.1151440
http://dx.doi.org/10.1080/15321819.2016.1151440
http://dx.doi.org/10.1016/j.jviromet.2014.08.024
http://dx.doi.org/10.1016/j.jviromet.2014.08.024
http://dx.doi.org/10.3321/j.issn:0029-814X.1999.04.015
http://dx.doi.org/10.3321/j.issn:0029-814X.1999.04.015
http://dx.doi.org/10.3321/j.issn:0029-814X.1999.04.015
http://dx.doi.org/10.1099/vir.0.054767-0
http://dx.doi.org/10.1007/s00705-014-2007-5
http://dx.doi.org/10.1186/1471-2164-12-323
http://www.scxuebao.cn

176

Ko AR

43 %

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

aquareovirus genomic structure relationship with host
in saline environments[J]. Viruses, 2015, 7(8): 4282-
4302.

XuJ, Zeng L B, Luo X S, ef al. Reovirus infection
emerged in cultured channel catfish, Ictalurus
punctatus, in China[J]. Aquaculture, 2013, 372-375: 39-
44.

Wang X R, Zhang F X, Su R, et al. Structure of RNA
polymerase complex and genome within a dSRNA virus
provides insights into the mechanisms of transcription
and assembly[J]. Proceedings of the National Academy
of Sciences of the United States of America, 2018,
115(28): 7344-7349.

Yu F, Wang H, Liu W S, et al. Grass carp
Ctenopharyngodon idella Fibulin-4 as a potential
interacting partner for grass carp reovirus outer capsid
proteins[J]. Fish & Shellfish Immunology, 2016, 48:
169-174.

Wang H, Liu W S, Sun M, et al. Inhibitor analysis
revealed that clathrin-mediated endocytosis is involed
in cellular entry of type III grass carp reovirus[J].
Virology Journal, 2018, 15(1): 92.

Zhang Y B, Jiang J, Chen Y D, et al. The innate
immune response to grass carp hemorrhagic virus
(GCHYV) in cultured Carassius auratus blastulaec (CAB)
cells[J]. Developmental & Comparative Immunology,
2007, 31(3): 232-243.

Zhang Y B, Gui J F. Molecular regulation of interferon
antiviral response in fish[J]. Developmental &
Comparative Immunology, 2012, 38(2): 193-202.

Zou J, Secombes C J. Teleost fish interferons and their
role in immunity[J]. Developmental & Comparative
Immunology, 2011, 35(12): 1376-1387.

S E, RIEE, EWF. B0 0% LA
fity #1658t TLR 3 FIMx (R O B [T]. KA B4R,
2008, 32(5): 728-734.

SuJ G,ZhuZ Y, Wang Y P. Up-regulating expressions
of toll-like receptor 3 and mx genes in gills by grass
carp reovirus in rare minnow, Gobiocypris rarus[J].
Acta Hydrobiologica Sinica, 2008, 32(5): 728-734.
Wan Q Y, Yang C R, Rao Y L, ef al. MDAS induces a
stronger interferon response than RIG-I to GCRV
infection through a mechanism involving the

phosphorylation and dimerization of IRF3 and IRF7 in

http://www.scxuebao.cn

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

CIK cells[J]. Frontiers in Immunology, 2017, 8: 189.
LuL F, Li S, Wang Z X, et al. Grass carp reovirus
VP41 targets fish MITA to abrogate the interferon
response[J]. Journal of Virology, 2017, 91(14): ¢00390-
17.

Lu X B, Chen Y X, Cui Z W, et al. Characterization of
grass carp CD40 and CD154 genes and the association
between their polymorphisms and resistance to grass
carp reovirus[J]. Fish & Shellfish Immunology, 2018,
81:304-308.

Liu J, Pei C, Gao X C, et al. Fish reovirus GCRev-109
VP33 protein elicits protective immunity in rare
minnows[J]. Archives of Virology, 2016, 161(3): 573-
582.

Gao Y, Pei C, Sun X Y, ef al. Plasmid pcDNA3.1-s/1
constructed based on the S11 segment of grass carp
reovirus as DNA vaccine provides immune
protection[J]. Vaccine, 2018, 36(25): 3613-3621.

He L B, Zhang A D, Pei Y Y, et al. Differences in
responses of grass carp to different types of grass carp
reovirus (GCRV) and the mechanism of hemorrhage
revealed by transcriptome sequencing[J]. BMC
genomics, 2017, 18: 452.

SRAFIE, 2 IERK, YL E MK, 55 VHEESF R 2 1
B NI R BIB AT FE (7], KAL), 1996,
20(4): 390-392.

Zhang Q Y, Li Z Q, Jiang Y L, et al. Preliminary
studies on virus isolation and cell infection from
diseased frog Rana grylio[J]. Acta Hydrobiologica
Sinica, 1996, 20(4): 390-392(in Chinese).

MRAE B, FBUR I, VL E AR, R LI T AR fa ik 43 B8
BT EE[T]. P B 23R, 1998, 18(2): 135-139.
Chen Z X, Zheng J C, Jiang Y L. An iridovirus isolated
from sick soft shelled turtle with "red neck disease"[J].
Chinese Journal of Veterinary Science, 1998, 18(2):
135-139(in Chinese).

Zhang Q Y, Li Z Q, Gui J F. Studies on morphogenesis
and cellular interactions of Rana grylio virus in an
infected fish cell line[J]. Aquaculture, 1999, 175(3-4):
185-197.

X, ol [, 7o, 5. 5 f 4L et I SR B0 B
(ISKNV)PCRA M 75 ¥ 1) 382 57 S TR 97 B B UE R [T].
I3 7244, 2000, 16(4): 365-369.

Deng M, He J G, Zuo T, et al. Infectious spleen and


http://dx.doi.org/10.3390/v7082820
http://dx.doi.org/10.1016/j.aquaculture.2012.10.011
http://dx.doi.org/10.1073/pnas.1803885115
http://dx.doi.org/10.1073/pnas.1803885115
http://dx.doi.org/10.1186/s12985-018-0993-8
http://dx.doi.org/10.1007/s00705-015-2675-9
http://dx.doi.org/10.1016/j.vaccine.2018.05.043
http://dx.doi.org/10.1186/s12864-017-3824-1
http://dx.doi.org/10.1186/s12864-017-3824-1
http://dx.doi.org/10.1016/S0044-8486(99)00041-1
http://dx.doi.org/10.3321/j.issn:1000-8721.2000.04.017
http://dx.doi.org/10.3390/v7082820
http://dx.doi.org/10.1016/j.aquaculture.2012.10.011
http://dx.doi.org/10.1073/pnas.1803885115
http://dx.doi.org/10.1073/pnas.1803885115
http://dx.doi.org/10.1186/s12985-018-0993-8
http://dx.doi.org/10.1007/s00705-015-2675-9
http://dx.doi.org/10.1016/j.vaccine.2018.05.043
http://dx.doi.org/10.1186/s12864-017-3824-1
http://dx.doi.org/10.1186/s12864-017-3824-1
http://dx.doi.org/10.1016/S0044-8486(99)00041-1
http://dx.doi.org/10.3321/j.issn:1000-8721.2000.04.017
http://dx.doi.org/10.3390/v7082820
http://dx.doi.org/10.1016/j.aquaculture.2012.10.011
http://dx.doi.org/10.1073/pnas.1803885115
http://dx.doi.org/10.1073/pnas.1803885115
http://dx.doi.org/10.1186/s12985-018-0993-8
http://dx.doi.org/10.1007/s00705-015-2675-9
http://dx.doi.org/10.1016/j.vaccine.2018.05.043
http://dx.doi.org/10.1186/s12864-017-3824-1
http://dx.doi.org/10.1186/s12864-017-3824-1
http://dx.doi.org/10.1016/S0044-8486(99)00041-1
http://dx.doi.org/10.3321/j.issn:1000-8721.2000.04.017
http://dx.doi.org/10.3390/v7082820
http://dx.doi.org/10.1016/j.aquaculture.2012.10.011
http://dx.doi.org/10.1073/pnas.1803885115
http://dx.doi.org/10.1073/pnas.1803885115
http://dx.doi.org/10.1186/s12985-018-0993-8
http://dx.doi.org/10.1007/s00705-015-2675-9
http://dx.doi.org/10.1016/j.vaccine.2018.05.043
http://dx.doi.org/10.1186/s12864-017-3824-1
http://dx.doi.org/10.1186/s12864-017-3824-1
http://dx.doi.org/10.1016/S0044-8486(99)00041-1
http://dx.doi.org/10.3321/j.issn:1000-8721.2000.04.017
http://www.scxuebao.cn

14

R W1, % PR S R R TS AA 177

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

kidney necrosis virus (ISKNV) from Siniperca chuatsi:
Development of a PCR detection method and the new
evidence of iridovirus[J]. Chinese Journal of Virology,
2000, 16(4): 365-369(in Chinese).

Chen X H, Wang X W, Wu W Z. Diagnosis of
iridovirus in large yellow croaker by PCR[J]. Acta
Oceanologica Sinica, 2003, 22(4): 635-641.

Shi CY, Wang Y G, Yang S L, ef al. The first report of
an iridovirus-like agent infection in farmed turbot,
Scophthalmus maximus, in China[J]. Aquaculture,
2004, 236(1-4): 11-25.

Zhang Q Y, Ruan H M, Li Z Q, et al. Infection and
propagation of lymphocystis virus isolated from the
cultured flounder Paralichthys olivaceus in grass carp
cell lines[J]. Diseases of Aquatic Organisms, 2003,
57(1-2): 27-34.

Zhang Q Y, Xiao F, Xie J, et al. Complete genome
sequence of lymphocystis disease virus isolated from
China[J]. Journal of Virology, 2004, 78(13): 6982-
6994.

E O, SRAEIE, TR, A T BT O EE 3R B
PR(LCDV-C)¥2 2 [f 1 it 2 il 2 (K] B ARFAIE 2AT [D].
2R, 2005, 21(2): 131-135.

Zeng SY, Zhang Q Y, Yan X H, et al. Characterization
of hydroxysteroid dehydrogenase gene from
lymphocystis disease virus isolated in China[J].
Chinese Journal of Virology, 2005, 21(2): 131-135(in
Chinese).

Zhang Q Y, Zhao Z, Xiao F, ef al. Molecular
characterization of three Rana grylio virus (RGV)
isolates and Paralichthys olivaceus lymphocystis
disease virus (LCDV-C) in iridoviruses[J].
Aquaculture, 2006, 251(1): 1-10.

Zhao Z, Shi Y, Ke F, et al. Constitutive expression of
thymidylate synthase from LCDV-C induces a
transformed phenotype in fish cells[J]. Virology, 2008,
372(1): 118-126.

Guo CJ,WuYY, Yang L S, et al. Infectious spleen
and kidney necrosis virus (a fish iridovirus) enters
Mandarin fish fry cells via caveola-dependent
endocytosis[J]. Journal of Virology, 2012, 86(5): 2621-
2631.

Wang S W, Huang X H, Huang Y H, ef al. Entry of a

novel marine DNA virus, singapore grouper iridovirus,

[53]

[54]

[55]

[356]

[57]

[58]

[59]

[60]

[o1]

into host cells occurs via clathrin-mediated endocytosis
and macropinocytosis in a pH-dependent manner[J].
Journal of Virology, 2014, 88(22): 13047-13063.

Hu Y, Huang Y H, Liu J X, et a/l. TBK1 from orange-
spotted grouper exerts antiviral activity against fish
viruses and regulates interferon response[J]. Fish &
Shellfish Immunology, 2018, 73: 92-99.

Chinchar V G, Hick P, Ince I A, et al. ICTV virus
taxonomy profile: Iridoviridae[J]. Journal of General
Virology, 2017, 98(5): 890-891.

Tk A0, ZFOEAK. A2 O B 4 2R b W 5% B3 R
F[I]. RI2EIEIR, 1999, 44(5): 437-441.

Zhang Q Y, Li Z Q. Three different viruses observed
from the tissues of diseased mandarin fish Siniperca
chuatsi[J]. Chinese Science Bulletin, 1999, 44(5): 437-
441.

Zhang Q Y, Li Z Q, Gui J F. Isolation of a lethal
rhabdovirus from the cultured Chinese sucker
Myxocyprinus asiaticus[J]. Diseases of Aquatic
Organisms, 2000, 42(1): 1-9.

SR ATV, 2= IEFK. IR G fh BEOIR s 2 IR AR 7E 1Y IR 4
HTE I]. R R R, 2001, 21(1): 38-41.
Zhang Q Y, Li Z Q. Formation process of inclusion
bodies of the Chinese sucker rhabdovirus in an infected
fish cell line[J]. Chinese Journal of Veterinary Science,
2001, 21(1): 38-41(in Chinese).

BUartiy, 22 IERK, ka7 3. AR IS f0 550K 5 23 0 8 ) £
SR I E [ 7). /KA A 3], 2002, 26(5): 555-
559.

Ruan HM, Li Z Q, Zhang Q Y. Detection of the
sensitivity of eight carps to Chinese sucker
rhabdovirus[J]. Acta Hydrobiologica Sinica, 2002,
26(5): 555-559(in Chinese).

Tao J J, Gui J F, Zhang Q Y. Isolation and
characterization of a rhabdovirus from co-infection of
two viruses in mandarin fish[J]. Aquaculture, 2007,
262(1): 1-9.

Zhang Q Y, Tao J J, Gui L, et al. Isolation and
characterization of Scophthalmus maximus
rhabdovirus[J]. Diseases of Aquatic Organisms, 2007,
74(2): 95-105.

HEBA, 22 IERK, TAT 0. OF B — MR sORo9E 289 R 1) 43
A5 EE]. KEEDFR, 2007, 31(3): 345-353.
Gui L, Li Z Q, Zhang Q Y. Isolation and charaterization

http://www.scxuebao.cn


http://dx.doi.org/10.3321/j.issn:1000-8721.2000.04.017
http://dx.doi.org/10.1016/j.aquaculture.2003.11.007
http://dx.doi.org/10.1128/JVI.78.13.6982-6994.2004
http://dx.doi.org/10.3321/j.issn:1000-8721.2005.02.009
http://dx.doi.org/10.3321/j.issn:1000-8721.2005.02.009
http://dx.doi.org/10.3321/j.issn:1000-8721.2005.02.009
http://dx.doi.org/10.1016/j.aquaculture.2005.05.012
http://dx.doi.org/10.1016/j.virol.2007.10.028
http://dx.doi.org/10.1128/JVI.06947-11
http://dx.doi.org/10.1128/JVI.01744-14
http://dx.doi.org/10.1099/jgv.0.000818
http://dx.doi.org/10.1099/jgv.0.000818
http://dx.doi.org/10.3969/j.issn.1005-4545.2001.01.011
http://dx.doi.org/10.3969/j.issn.1005-4545.2001.01.011
http://dx.doi.org/10.3321/j.issn:1000-3207.2002.05.023
http://dx.doi.org/10.3321/j.issn:1000-3207.2002.05.023
http://dx.doi.org/10.1016/j.aquaculture.2006.09.030
http://dx.doi.org/10.3321/j.issn:1000-3207.2007.03.008
http://dx.doi.org/10.3321/j.issn:1000-8721.2000.04.017
http://dx.doi.org/10.1016/j.aquaculture.2003.11.007
http://dx.doi.org/10.1128/JVI.78.13.6982-6994.2004
http://dx.doi.org/10.3321/j.issn:1000-8721.2005.02.009
http://dx.doi.org/10.3321/j.issn:1000-8721.2005.02.009
http://dx.doi.org/10.3321/j.issn:1000-8721.2005.02.009
http://dx.doi.org/10.1016/j.aquaculture.2005.05.012
http://dx.doi.org/10.1016/j.virol.2007.10.028
http://dx.doi.org/10.1128/JVI.06947-11
http://dx.doi.org/10.1128/JVI.01744-14
http://dx.doi.org/10.1099/jgv.0.000818
http://dx.doi.org/10.1099/jgv.0.000818
http://dx.doi.org/10.3969/j.issn.1005-4545.2001.01.011
http://dx.doi.org/10.3969/j.issn.1005-4545.2001.01.011
http://dx.doi.org/10.3321/j.issn:1000-3207.2002.05.023
http://dx.doi.org/10.3321/j.issn:1000-3207.2002.05.023
http://dx.doi.org/10.1016/j.aquaculture.2006.09.030
http://dx.doi.org/10.3321/j.issn:1000-3207.2007.03.008
http://dx.doi.org/10.3321/j.issn:1000-8721.2000.04.017
http://dx.doi.org/10.1016/j.aquaculture.2003.11.007
http://dx.doi.org/10.1128/JVI.78.13.6982-6994.2004
http://dx.doi.org/10.3321/j.issn:1000-8721.2005.02.009
http://dx.doi.org/10.3321/j.issn:1000-8721.2005.02.009
http://dx.doi.org/10.3321/j.issn:1000-8721.2005.02.009
http://dx.doi.org/10.1016/j.aquaculture.2005.05.012
http://dx.doi.org/10.1016/j.virol.2007.10.028
http://dx.doi.org/10.1128/JVI.06947-11
http://dx.doi.org/10.1128/JVI.01744-14
http://dx.doi.org/10.1099/jgv.0.000818
http://dx.doi.org/10.1099/jgv.0.000818
http://dx.doi.org/10.3969/j.issn.1005-4545.2001.01.011
http://dx.doi.org/10.3969/j.issn.1005-4545.2001.01.011
http://dx.doi.org/10.3321/j.issn:1000-3207.2002.05.023
http://dx.doi.org/10.3321/j.issn:1000-3207.2002.05.023
http://dx.doi.org/10.1016/j.aquaculture.2006.09.030
http://dx.doi.org/10.3321/j.issn:1000-3207.2007.03.008
http://dx.doi.org/10.3321/j.issn:1000-8721.2000.04.017
http://dx.doi.org/10.1016/j.aquaculture.2003.11.007
http://dx.doi.org/10.1128/JVI.78.13.6982-6994.2004
http://dx.doi.org/10.3321/j.issn:1000-8721.2005.02.009
http://dx.doi.org/10.3321/j.issn:1000-8721.2005.02.009
http://dx.doi.org/10.3321/j.issn:1000-8721.2005.02.009
http://dx.doi.org/10.1016/j.aquaculture.2005.05.012
http://dx.doi.org/10.1016/j.virol.2007.10.028
http://dx.doi.org/10.1128/JVI.06947-11
http://dx.doi.org/10.1128/JVI.01744-14
http://dx.doi.org/10.1099/jgv.0.000818
http://dx.doi.org/10.1099/jgv.0.000818
http://dx.doi.org/10.3969/j.issn.1005-4545.2001.01.011
http://dx.doi.org/10.3969/j.issn.1005-4545.2001.01.011
http://dx.doi.org/10.3321/j.issn:1000-3207.2002.05.023
http://dx.doi.org/10.3321/j.issn:1000-3207.2002.05.023
http://dx.doi.org/10.1016/j.aquaculture.2006.09.030
http://dx.doi.org/10.3321/j.issn:1000-3207.2007.03.008
http://www.scxuebao.cn

178

Ko AR

43 %

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

of a rhabdovirus from diseased flounder Paralichthys
olivaceus[J]. Acta Hydrobiologica Sinica, 2007, 31(3):
345-353(in Chinese).

Tao JJ, Zhou G Z, Gui J F, et al. Genomic sequence of
mandarin fish rhabdovirus with an unusual small non-
transcriptional ORF[J]. Virus Research, 2008, 132(1-2):
86-96.

Zhu R L, Lei X Y, Ke F, ef al. Genome of turbot
rhabdovirus exhibits unusual non-coding regions and an
additional ORF that could be expressed in fish cell[J].
Virus Research, 2011, 155(2): 495-505.

Zhu R L, Zhang Q Y. Determination and analysis of the
complete genome sequence of Paralichthys olivaceus
rhabdovirus (PORV)[J]. Archives of Virology, 2014,
159(4): 817-820.

Zhou G Z, Li Z Q, Zhang Q Y. Characterization and
application of monoclonal antibodies against turbot
(Scophthalmus maximus) rhabdovirus[J]. Viral
Immunology, 2006, 19(4): 637-645.

Zhou G Z, Gui L, Li Z Q, et al. Generation and
characterization of monoclonal antibodies against the
flounder Paralichthys olivaceus rhabdovirus[J]. Journal
of Virological Methods, 2008, 148(1-2): 205-210.

Du C S, Zhang Q Y, Li C L, et al. Induction of
apoptosis in a carp leucocyte cell line infected with
turbot (Scophthalmus maximus L.) thabdovirus[J].
Virus Research, 2004, 101(2): 119-126.

Li AJ,LiZQ, Zhang Q Y. Detection of cutaneous
antibodies in excised skin explants from Grass carp,
Ctenopharyngodon idella (Valenciennes), immune to
Scophthalmus maximus rhabdovirus[J]. Journal of Fish
Diseases, 2008, 31(8): 559-565.

Zhou G Z, Zhu R, Gui J F, et al. Inhibition of Siniperca
chuatsi thabdovirus by RNA interference in a fish cell
line[J]. Fish Pathology, 2012, 47(1): 30-32.

Zhou G Z,YiY J,Chen Z Y, et al. Specific cleavage of
the nucleoprotein of fish rhabdovirus[J]. Veterinary
Pathology, 2015, 52(6): 1258-1262.

Chen Z Y, Lei X Y, Zhang Q Y. The antiviral defense
mechanisms in mandarin fish induced by DNA
vaccination against a rhabdovirus[J]. Veterinary
Microbiology, 2012, 157(3-4): 264-275.

M, IR, RS, A%, —Ral R IR SRR 2 00
I3 T S5 5E D). KPR 2R, 2013, 37(9): 1416-1424.

http://www.scxuebao.cn

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

Zeng W W, Wang Q, Wang Y Y, et al. Isolation and
characterization of a rhabdovirus from snakehead fish
(Ophicephalus striatus)[J]. Journal of Fisheries of
China, 2013, 37(9): 1416-1424(in Chinese).

AR, X g, B B, A T R B A SR (1
I B SIS (], KAL) AR, 2013, 37(4): 620-
625.

Luo X, Deng G C, Zhao C C, et al. Isolation and
preliminary identification of rhabdovirus from Channa
maculata cultured in pond[J]. Acta Hydrobiologica
Sinica, 2013, 37(4): 620-625(in Chinese).

Fu X Z, Lin Q, Liang H R, ef al. The biological features
and genetic diversity of novel fish rhabdovirus isolates
in China[J]. Archives of Virology, 2017, 162(9): 2829-
2834.

Liu X D, TuJ G, Yuan J F, et al. Identification and
characterization of micrornas in snakehead fish cell line
upon snakehead fish vesiculovirus infection[J].
International Journal of Molecular Sciences, 2016,
17(2): 154.

Sun L D, Yi L Z, Zhang C, et al. Glutamine is required
for snakehead fish vesiculovirus propagation via
replenishing the tricarboxylic acid cycle[J]. Journal of
General Virology, 2016, 97(11): 2849-2855.

Zhang C, Feng S S, Zhang W T, ef al. MicroRNA miR-
214 inhibits snakehead vesiculovirus replication by
promoting IFN-a expression via targeting host
adenosine 5'-monophosphate-activated protein
kinase[J]. Frontiers in Immunology, 2017, 8: 1775.
LiS,Lu L F, Wang Z X, et al. The P protein of spring
viremia of carp virus negatively regulates the fish
interferon response by inhibiting the kinase activity of
TANK-binding kinase 1[J]. Journal of Virology, 2016,
90(23): 10728-10737.

Cao Y S, Xu L M, LaPatra S E, et al. The kinetics and
protection of the antiviral state induced by recombinant
ilFN1la in rainbow trout against infectious
hematopoietic necrosis virus[J]. Molecular
Immunology, 2016, 76: 55-61.

Cao Y S, Wang D, Li S W, et al. Identification and
analysis of differentially expressed microRNAs in
rainbow trout (Oncorhynchus mykiss) responding to
infectious hematopoietic necrosis virus infection[J].

Developmental & Comparative Immunology, 2018, 88:


http://dx.doi.org/10.3321/j.issn:1000-3207.2007.03.008
http://dx.doi.org/10.1016/j.virusres.2007.10.018
http://dx.doi.org/10.1016/j.virusres.2010.12.006
http://dx.doi.org/10.1007/s00705-013-1716-5
http://dx.doi.org/10.1089/vim.2006.19.637
http://dx.doi.org/10.1089/vim.2006.19.637
http://dx.doi.org/10.1016/j.jviromet.2007.11.010
http://dx.doi.org/10.1016/j.jviromet.2007.11.010
http://dx.doi.org/10.1016/j.virusres.2003.12.034
http://dx.doi.org/10.1111/jfd.2008.31.issue-8
http://dx.doi.org/10.1111/jfd.2008.31.issue-8
http://dx.doi.org/10.3147/jsfp.47.30
http://dx.doi.org/10.1177/0300985815570068
http://dx.doi.org/10.1177/0300985815570068
http://dx.doi.org/10.1016/j.vetmic.2011.12.025
http://dx.doi.org/10.1016/j.vetmic.2011.12.025
http://dx.doi.org/10.1007/s00705-017-3416-z
http://dx.doi.org/10.3390/ijms17020154
http://dx.doi.org/10.1099/jgv.0.000597
http://dx.doi.org/10.1099/jgv.0.000597
http://dx.doi.org/10.3389/fimmu.2017.01775
http://dx.doi.org/10.1128/JVI.01381-16
http://dx.doi.org/10.1016/j.molimm.2016.06.002
http://dx.doi.org/10.1016/j.molimm.2016.06.002
http://dx.doi.org/10.3321/j.issn:1000-3207.2007.03.008
http://dx.doi.org/10.1016/j.virusres.2007.10.018
http://dx.doi.org/10.1016/j.virusres.2010.12.006
http://dx.doi.org/10.1007/s00705-013-1716-5
http://dx.doi.org/10.1089/vim.2006.19.637
http://dx.doi.org/10.1089/vim.2006.19.637
http://dx.doi.org/10.1016/j.jviromet.2007.11.010
http://dx.doi.org/10.1016/j.jviromet.2007.11.010
http://dx.doi.org/10.1016/j.virusres.2003.12.034
http://dx.doi.org/10.1111/jfd.2008.31.issue-8
http://dx.doi.org/10.1111/jfd.2008.31.issue-8
http://dx.doi.org/10.3147/jsfp.47.30
http://dx.doi.org/10.1177/0300985815570068
http://dx.doi.org/10.1177/0300985815570068
http://dx.doi.org/10.1016/j.vetmic.2011.12.025
http://dx.doi.org/10.1016/j.vetmic.2011.12.025
http://dx.doi.org/10.1007/s00705-017-3416-z
http://dx.doi.org/10.3390/ijms17020154
http://dx.doi.org/10.1099/jgv.0.000597
http://dx.doi.org/10.1099/jgv.0.000597
http://dx.doi.org/10.3389/fimmu.2017.01775
http://dx.doi.org/10.1128/JVI.01381-16
http://dx.doi.org/10.1016/j.molimm.2016.06.002
http://dx.doi.org/10.1016/j.molimm.2016.06.002
http://dx.doi.org/10.3321/j.issn:1000-3207.2007.03.008
http://dx.doi.org/10.1016/j.virusres.2007.10.018
http://dx.doi.org/10.1016/j.virusres.2010.12.006
http://dx.doi.org/10.1007/s00705-013-1716-5
http://dx.doi.org/10.1089/vim.2006.19.637
http://dx.doi.org/10.1089/vim.2006.19.637
http://dx.doi.org/10.1016/j.jviromet.2007.11.010
http://dx.doi.org/10.1016/j.jviromet.2007.11.010
http://dx.doi.org/10.1016/j.virusres.2003.12.034
http://dx.doi.org/10.1111/jfd.2008.31.issue-8
http://dx.doi.org/10.1111/jfd.2008.31.issue-8
http://dx.doi.org/10.3147/jsfp.47.30
http://dx.doi.org/10.1177/0300985815570068
http://dx.doi.org/10.1177/0300985815570068
http://dx.doi.org/10.1016/j.vetmic.2011.12.025
http://dx.doi.org/10.1016/j.vetmic.2011.12.025
http://dx.doi.org/10.1007/s00705-017-3416-z
http://dx.doi.org/10.3390/ijms17020154
http://dx.doi.org/10.1099/jgv.0.000597
http://dx.doi.org/10.1099/jgv.0.000597
http://dx.doi.org/10.3389/fimmu.2017.01775
http://dx.doi.org/10.1128/JVI.01381-16
http://dx.doi.org/10.1016/j.molimm.2016.06.002
http://dx.doi.org/10.1016/j.molimm.2016.06.002
http://dx.doi.org/10.3321/j.issn:1000-3207.2007.03.008
http://dx.doi.org/10.1016/j.virusres.2007.10.018
http://dx.doi.org/10.1016/j.virusres.2010.12.006
http://dx.doi.org/10.1007/s00705-013-1716-5
http://dx.doi.org/10.1089/vim.2006.19.637
http://dx.doi.org/10.1089/vim.2006.19.637
http://dx.doi.org/10.1016/j.jviromet.2007.11.010
http://dx.doi.org/10.1016/j.jviromet.2007.11.010
http://dx.doi.org/10.1016/j.virusres.2003.12.034
http://dx.doi.org/10.1111/jfd.2008.31.issue-8
http://dx.doi.org/10.1111/jfd.2008.31.issue-8
http://dx.doi.org/10.3147/jsfp.47.30
http://dx.doi.org/10.1177/0300985815570068
http://dx.doi.org/10.1177/0300985815570068
http://dx.doi.org/10.1016/j.vetmic.2011.12.025
http://dx.doi.org/10.1016/j.vetmic.2011.12.025
http://dx.doi.org/10.1007/s00705-017-3416-z
http://dx.doi.org/10.3390/ijms17020154
http://dx.doi.org/10.1099/jgv.0.000597
http://dx.doi.org/10.1099/jgv.0.000597
http://dx.doi.org/10.3389/fimmu.2017.01775
http://dx.doi.org/10.1128/JVI.01381-16
http://dx.doi.org/10.1016/j.molimm.2016.06.002
http://dx.doi.org/10.1016/j.molimm.2016.06.002
http://www.scxuebao.cn

14

R W1, % PR S R R TS AA 179

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

28-36.

Chen Z S, Zhang N Z, Qi J X, et al. The structure of the
MHC class I molecule of bony fishes provides insights
into the conserved nature of the antigen-presenting
system[J]. The Journal of Immunology, 2017, 199(10):
3668-3678.

Walker P J, Blasdell K R, Calisher C H, et al. ICTV
virus taxonomy profile: Rhabdoviridae[J]. Journal of
General Virology, 2018, 99(4): 447-448.
MrRebo, XIZE, 2 IERK, 45 605 29 I A gk
E[I]. R EKFRE, 2006, 13(4): 617-623.
Chen Z Y, Liu H, Li Z Q, et al. Detection of viral

et

pathogen from diseased common carp (Cyprinus
carpio) by infectious tests[J]. Journal of Fishery

Sciences of China, 2006, 13(4): 617-623(in Chinese).

RIZE, YE AL, LT, 4. [ N TR IE 1 Mt 5 40 B
H A G I I &% B PR ST i (THN V) IR S 56 (K 7

Hr[I]. Her ol R 222440, 2006, 25(5): 544-549.

Liu H, Fan W H, Shi X J, ef al. Detection and genetic
analysis of infectious haematopoietic necrosis virus
(IHNV) from cultured fish and imported fish larvae[J].
Journal of Huazhong Agricultural University, 2006,
25(5): 544-549(in Chinese).

Ou T, Zhu R L, Chen Z Y, et al. Isolation and
identification of a lethal rhabdovirus from farmed rice
field eels Monopterus albus[J]. Diseases of Aquatic
Organisms, 2013, 106(3): 197-206.

IREEW, XAk, BT, S5, — Rk gk is i 4% B IR 5T
95 995 B 00 BOW VEBE FE[T]. KPS 24, 2014, 38(9):
1584-1591.

XuL M, LiuM, Zeng L B, et al. Pathogenicity analysis
of infectious haematopoietic necrosis virus isolate[J].
Journal of Fisheries of China, 2014, 38(9): 1584-
1591(in Chinese).

FEWz, mEE, KR, 5. AL e I 3 B R SRR
BSHE AWM. K= 53k, 2016, 40(3): 388-
395.

Wang S'Y, Gao Z Q, Zhang M, et al. Preparation of
reference protein for infectious hematopoietic necrosis
virus (IHNV)[J]. Journal of Fisheries of China, 2016,
40(3): 388-395(in Chinese).

ARt B, WA, S5 SR R AL T 0 R A AR
FEATE [ A B SR T (D). K B2z, 2016,

23(2): 352-358.

[89]

[90]

[911]

[92]

[93]

[94]

[95]

Xu J, Zhou Y, Chen Q, et al. Expression and
immunogenicity analysis of a truncated glycoprotein of
spring viremia of carp virus (SVCV)[J]. Journal of
Fishery Sciences of China, 2016, 23(2): 352-358(in
Chinese).

R, BRASTOH:, XUFR, S FRJRVL M X SR 2 LA
BI04 B 53R R A AT [T]. DK R, 2017,
24(5): 1141-1148.

Ji F, Zhao J Z, Liu M, et al. Isolation and genotype
analysis of spring viremia of carp virus strains from
Heilongjiang Province in China[J]. Journal of Fishery
Sciences of China, 2017, 24(5): 1141-1148(in Chinese).
Zhao Z, Ke F, Li Z Q, et al. Isolation, characterization
and genome sequence of a birnavirus strain from
flounder Paralichthys olivaceus in China[J]. Archives
of Virology, 2008, 153(6): 1143-1148.

Ji F, Zhao J Z, Liu M, et al. Complete genomic
sequence of an infectious pancreatic necrosis virus
isolated from rainbow trout (Oncorhynchus mykiss) in
China[J]. Virus Genes, 2017, 53(2): 215-225.

BERHR, TN, TRHRHE, 5. A G BRI IN BT B
VP2 COEBZ [ 9 5g B HL A A il 4% 15 120 R (9], 7K
FE2EAR, 2013, 37(8): 1229-1235.

Lian K X, Zhao L L, Zhang L L, et al. Preparation and
preliminary application of monoclonal antibodies
against VP2 COE protein of infectious pancreatic
necrosis virus[J]. Journal of Fisheries of China, 2013,
37(8): 1229-1235(in Chinese).

Maclachlan N J, Dubovi E J. Birnaviridae and
picobirnaviridae[M]//Maclachlan N J, Dubovi E J.
Fenner's Veterinary Virology. 5th ed. Amsterdam:
Elsevier, 2017: 319-325.

LB, B0 2, 2548, S AT 0845 G v i I VR 8% 955
FAPNVIVIP T[], KA AE D243, 1989, 13(4):
353-358.

Jiang Y L, Xu B H, Li W, et al. Isolation and
identification of infectious pancreatic necrosis virus
(IPNV) from imported rainbow trout (Salmon
gairdneri) in P. R. China[J]. Acta Hydrobiologica
Sinica, 1989, 13(4): 353-358(in Chinese).
A Hetrick F M. 1L 25 T 608 5 kA%
FI(PN)[T]. HHPEIBEIR, 1989, 8(1): 118.
Tong S L, Hetrick F M. A study on infectious

PEBRIE A TE

pancreatic necrosis disease of rainbow trout Salmo

http://www.scxuebao.cn


http://dx.doi.org/10.4049/jimmunol.1600229
http://dx.doi.org/10.1099/jgv.0.001020
http://dx.doi.org/10.1099/jgv.0.001020
http://dx.doi.org/10.3321/j.issn:1005-8737.2006.04.017
http://dx.doi.org/10.3321/j.issn:1005-8737.2006.04.017
http://dx.doi.org/10.3321/j.issn:1005-8737.2006.04.017
http://dx.doi.org/10.3321/j.issn:1000-2421.2006.05.020
http://dx.doi.org/10.3321/j.issn:1000-2421.2006.05.020
http://dx.doi.org/10.3354/dao02660
http://dx.doi.org/10.3354/dao02660
http://dx.doi.org/10.1007/s00705-008-0075-0
http://dx.doi.org/10.1007/s00705-008-0075-0
http://dx.doi.org/10.1007/s11262-016-1408-9
http://dx.doi.org/10.4049/jimmunol.1600229
http://dx.doi.org/10.1099/jgv.0.001020
http://dx.doi.org/10.1099/jgv.0.001020
http://dx.doi.org/10.3321/j.issn:1005-8737.2006.04.017
http://dx.doi.org/10.3321/j.issn:1005-8737.2006.04.017
http://dx.doi.org/10.3321/j.issn:1005-8737.2006.04.017
http://dx.doi.org/10.3321/j.issn:1000-2421.2006.05.020
http://dx.doi.org/10.3321/j.issn:1000-2421.2006.05.020
http://dx.doi.org/10.3354/dao02660
http://dx.doi.org/10.3354/dao02660
http://dx.doi.org/10.1007/s00705-008-0075-0
http://dx.doi.org/10.1007/s00705-008-0075-0
http://dx.doi.org/10.1007/s11262-016-1408-9
http://dx.doi.org/10.4049/jimmunol.1600229
http://dx.doi.org/10.1099/jgv.0.001020
http://dx.doi.org/10.1099/jgv.0.001020
http://dx.doi.org/10.3321/j.issn:1005-8737.2006.04.017
http://dx.doi.org/10.3321/j.issn:1005-8737.2006.04.017
http://dx.doi.org/10.3321/j.issn:1005-8737.2006.04.017
http://dx.doi.org/10.3321/j.issn:1000-2421.2006.05.020
http://dx.doi.org/10.3321/j.issn:1000-2421.2006.05.020
http://dx.doi.org/10.3354/dao02660
http://dx.doi.org/10.3354/dao02660
http://dx.doi.org/10.1007/s00705-008-0075-0
http://dx.doi.org/10.1007/s00705-008-0075-0
http://dx.doi.org/10.1007/s11262-016-1408-9
http://dx.doi.org/10.4049/jimmunol.1600229
http://dx.doi.org/10.1099/jgv.0.001020
http://dx.doi.org/10.1099/jgv.0.001020
http://dx.doi.org/10.3321/j.issn:1005-8737.2006.04.017
http://dx.doi.org/10.3321/j.issn:1005-8737.2006.04.017
http://dx.doi.org/10.3321/j.issn:1005-8737.2006.04.017
http://dx.doi.org/10.3321/j.issn:1000-2421.2006.05.020
http://dx.doi.org/10.3321/j.issn:1000-2421.2006.05.020
http://dx.doi.org/10.3354/dao02660
http://dx.doi.org/10.3354/dao02660
http://dx.doi.org/10.1007/s00705-008-0075-0
http://dx.doi.org/10.1007/s00705-008-0075-0
http://dx.doi.org/10.1007/s11262-016-1408-9
http://www.scxuebao.cn

180

Ko AR

43 %

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

gairdneri[J]. Marine Science Bulletin, 1989, 8(1):
118(in Chinese).

REALEE, RIS, FEITHR, 5. — WRULAG IR {% Je M g R IR
YOI BN 0 B 5 % e [T]. K77 23R, 2018, 42(7):
1132-1139.

Xiong Q X, Zhu L, Wang K Y, et al. Isolation and
identification of infectious pancreatic necrosis virus
from rainbow trout (Oncorhynchus mykiss)[J]. Journal
of Fisheries of China, 2018, 42(7): 1132-1139(in
Chinese).

ARG, R R, < R R 92 05 2 AR A L R A S B 7R
[1]. B3RP K224, 2003, 12(1): 12-18.

Li X, Fukuda H. In vitro culture of goldfish cell
sensitive to goldfish herpes virus[J]. Journal of
Shanghai Fisheries University, 2003, 12(1): 12-18(in
Chinese).

Dong C F, Weng S P, Li W, et al. Characterization of a
new cell line from caudal fin of koi, Cyprinus carpio
koi, and first isolation of cyprinid herpesvirus 3 in
China[J]. Virus Research, 2011, 161(2): 140-149.

ik, WA, BpsE I, S5 SR 2 R 2 8 SRR Y
SEEEEI] R EKEEE, 2013, 20(6): 1303-
1309.

XuJ, Zeng L B, Yang D G, et al. Isolation and
characterization of Cyprinid herpesvirus 2 WH
strain[J]. Journal of Fishery Sciences of China, 2013,
20(6): 1303-1309(in Chinese).

Wang J, Gui L, Chen Z Y, et al. Mutations in the C-
terminal region affect subcellular localization of crucian
carp herpesvirus (CaHV) GPCR[J]. Virus Genes, 2016,
52(4): 484-494.

Ding Z F, Xia S'Y, Zhao Z M, et al. Histopathological
characterization and fluorescence in situ hybridization
of Cyprinid herpesvirus 2 in cultured Prussian carp,
Carassius auratus gibelio in China[J]. Journal of
Virological Methods, 2014, 206: 76-83.

B FE, FRE, W98, 5. 250 6025 35 0 H PCRYUHE
AT IN T7 VR K 2 7K S D). o [ T 4 2 2 4, 2014,
36(5): 379-382.

Luo D, Liang L G, Xie J, ef al. Development of duplex
PCR for detection of Cyprinid herpesvirus 2[J]. Chinese
Journal of Preventive Veterinary Medicine, 2014,
36(5): 379-382(in Chinese).

Lz, ZAHM, VPP, 55 —Fp5E T 11 ZYSEHE 20 75

http://www.scxuebao.cn

[104]

[105]

[106]

[107]

[108]

[109]

[110]

KAEE F 7200 S R TTVE [T, K R,
2016, 23(2): 328-335.

Kong SY, Jiang Y S, Xu D, ef al. An immunological
method to detect CyHV-2 based on capsid protein
72[J]. Journal of Fishery Sciences of China, 2016,
23(2): 328-335(in Chinese).

JSERE, W, TAF, & B BB - CIt
ORF81 5K [1) 5 [ Je A= W15 B 243 W [9]. K 7P~ 244Kk,
2011, 35(12): 1780-1786.

Zhou J X, Li X W, Wang H, et al. Cloning and
bioinformatics analysis of ORF81 gene of koi
herpesvirus-CJ strain[J]. Journal of Fisheries of China,
2011, 35(12): 1780-1786(in Chinese).

Tk, WA, EAR, & S B v SR H 09
B [I]. W EK RN, 2016, 23(2): 336-343.

Fang J, Deng Y S, Wang J, et al. Pathological changes
of acute viral hemorrhages in the gills of crucian
carp[J]. Journal of Fishery Sciences of China, 2016,
23(2): 336-343(in Chinese).

LiLJ, LuoY Z, Gao Z X, et al. Molecular
characterisation and prevalence of a new genotype of
Cyprinid herpesvirus 2 in mainland China[J]. Canadian
Journal of Microbiology, 2015, 61(6): 381-387.

Zeng X T, Chen Z Y, Deng Y S, et al. Complete
genome sequence and architecture of crucian carp
Carassius auratus herpesvirus (CaHV)[J]. Archives of
Virology, 2016, 161(12): 3577-3581.

T 5, A . 8925 FORF31R(CaHV-31R) 1)
AR S H g i iR B 5 40 AR 3L AL ()], K AR,
2019.

Wang Z H, Zhang Q Y. Characterization of Carassius
auratus herpesvirus ORF31R (CaHV-31R) and the
encoded protein colocalize with cellular organs[J].
Journal of Fisheries of China, 2019(in Chinese).
BICH, BRI R, S AR FFORFAM
% s BEHUIR G & S R AR [T]. A s A,
2017, 44(8): 1938-1946.

Yan WY, LulF, Kong SY, et al. Prokaryotic
expression, polyclonal antibody preparation and tissue-
tropism analysis of cyprinid herpesvirus Il non-
structural protein ORF4[J]. Microbiology China, 2017,
44(8): 1938-1946(in Chinese).

BYE, ek, BIE, 5. REE SN R S K
SE[I]. K224, 2014, 38(9): 1579-1583.


http://dx.doi.org/10.1016/j.virusres.2011.07.016
http://dx.doi.org/10.1007/s11262-016-1325-y
http://dx.doi.org/10.1016/j.jviromet.2014.05.011
http://dx.doi.org/10.1016/j.jviromet.2014.05.011
http://dx.doi.org/10.3969/j.issn.1008-0589.2014.05.11
http://dx.doi.org/10.3969/j.issn.1008-0589.2014.05.11
http://dx.doi.org/10.3969/j.issn.1008-0589.2014.05.11
http://dx.doi.org/10.1139/cjm-2014-0796
http://dx.doi.org/10.1139/cjm-2014-0796
http://dx.doi.org/10.1007/s00705-016-3037-y
http://dx.doi.org/10.1007/s00705-016-3037-y
http://dx.doi.org/10.11964/ifc.20180311207.
http://dx.doi.org/10.11964/ifc.20180311207.
http://dx.doi.org/10.1016/j.virusres.2011.07.016
http://dx.doi.org/10.1007/s11262-016-1325-y
http://dx.doi.org/10.1016/j.jviromet.2014.05.011
http://dx.doi.org/10.1016/j.jviromet.2014.05.011
http://dx.doi.org/10.3969/j.issn.1008-0589.2014.05.11
http://dx.doi.org/10.3969/j.issn.1008-0589.2014.05.11
http://dx.doi.org/10.3969/j.issn.1008-0589.2014.05.11
http://dx.doi.org/10.1139/cjm-2014-0796
http://dx.doi.org/10.1139/cjm-2014-0796
http://dx.doi.org/10.1007/s00705-016-3037-y
http://dx.doi.org/10.1007/s00705-016-3037-y
http://dx.doi.org/10.11964/ifc.20180311207.
http://dx.doi.org/10.11964/ifc.20180311207.
http://dx.doi.org/10.1016/j.virusres.2011.07.016
http://dx.doi.org/10.1007/s11262-016-1325-y
http://dx.doi.org/10.1016/j.jviromet.2014.05.011
http://dx.doi.org/10.1016/j.jviromet.2014.05.011
http://dx.doi.org/10.3969/j.issn.1008-0589.2014.05.11
http://dx.doi.org/10.3969/j.issn.1008-0589.2014.05.11
http://dx.doi.org/10.3969/j.issn.1008-0589.2014.05.11
http://dx.doi.org/10.1139/cjm-2014-0796
http://dx.doi.org/10.1139/cjm-2014-0796
http://dx.doi.org/10.1007/s00705-016-3037-y
http://dx.doi.org/10.1007/s00705-016-3037-y
http://dx.doi.org/10.11964/ifc.20180311207.
http://dx.doi.org/10.11964/ifc.20180311207.
http://dx.doi.org/10.1016/j.virusres.2011.07.016
http://dx.doi.org/10.1007/s11262-016-1325-y
http://dx.doi.org/10.1016/j.jviromet.2014.05.011
http://dx.doi.org/10.1016/j.jviromet.2014.05.011
http://dx.doi.org/10.3969/j.issn.1008-0589.2014.05.11
http://dx.doi.org/10.3969/j.issn.1008-0589.2014.05.11
http://dx.doi.org/10.3969/j.issn.1008-0589.2014.05.11
http://dx.doi.org/10.1139/cjm-2014-0796
http://dx.doi.org/10.1139/cjm-2014-0796
http://dx.doi.org/10.1007/s00705-016-3037-y
http://dx.doi.org/10.1007/s00705-016-3037-y
http://dx.doi.org/10.11964/ifc.20180311207.
http://dx.doi.org/10.11964/ifc.20180311207.
http://www.scxuebao.cn

14

R W1, % PR S R R TS AA 181

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

[119]

[120]

[121]

Ge J Q, Yang J X, Gong H, et al. Isolation and
identification of a herpesvirus from cultured European
eels Anguilla anguilla in China[J]. Journal of Fisheries
of China, 2014, 38(9): 1579-1583(in Chinese).

Cui L C, Guan X T, Liu Z M, et al. Recombinant
lactobacillus expressing G protein of spring viremia of
carp virus (SVCV) combined with ORF81 protein of
koi herpesvirus (KHV): a promising way to induce
protective immunity against SVCV and KHV infection
in cyprinid fish via oral vaccination[J]. Vaccine, 2015,
33(27): 3092-3099.

Pellett P E, Davison A J, Eberle R, et al.
Herpesvirales[M]//King A M Q, Adams M J, Carstens
E B, et al. Virus Taxonomy: Classification and
Nomenclature of Viruses: Ninth Report of the
International Committee on Taxonomy of Viruses.
London: Academic Press, 2012: 99-107.

Goodwin A. Herpesviruses in fish[R]. Southern
Regional Aquaculture Center (SRAC), 2012: 7.
Hartman K H, Yanong R P E, Petty B D, ef al. Koi
herpes virus (KHV) disease[EB/OL]. (2016-08-
01)[2018-12-05] http://edis.ifas.ufl.edu/pdffiles/VM/
VM11300.

Chinchar V G, Waltzek T B. Ranaviruses: Not just for
frogs[J]. PLoS Pathogens, 2014, 10(1): e1003850.
Abrams A J, Cannatella D C, Hillis D M, et al. Recent
host-shifts in ranaviruses: signatures of positive
selection in the viral genome[J]. Journal of General
Virology, 2013, 94: 2082-2093.

Claytor S C, Subramaniam K, Landrau-Giovannetti N,
et al. Ranavirus phylogenomics: signatures of
recombination and inversions among bullfrog
ranaculture isolates[J]. Virology, 2017, 511: 330-343.
Price S J, Ariel E, Maclaine A, et al. From fish to frogs
and beyond: impact and host range of emergent
ranaviruses[J]. Virology, 2017, 511: 272-279.

Lei X Y,OuT, Zhu R L, et al. Sequencing and analysis
of the complete genome of Rana grylio virus (RGV)[J].
Archives of Virology, 2012, 157(8): 1559-1564.

He J G, Li L, Deng M, et al. Sequence analysis of the
complete genome of an iridovirus isolated from the
tiger frog[J]. Virology, 2002, 292(2): 185-197.

Zhao Z, Ke F, Huang Y H, et al. Identification and

characterization of a novel envelope protein in Rana

[122]

[123]

[124]

[125]

[126]

[127]

[128]

[129]

[130]

grylio virus[J]. Journal of General Virology, 2008, 89:
1866-1872.

He L B, Gao X C, Ke F, et al. A conditional lethal
mutation in Rana grylio virus ORF 53R resulted in a
marked reduction in virion formation[J]. Virus
Research, 2013, 177(2): 194-200.

He L B, Ke F, Wang J, et al. Rana grylio virus (RGV)
envelope protein 2L: subcellular localization and
essential roles in virus infectivity revealed by
conditional lethal mutant[J]. Journal of General
Virology, 2014, 95(3): 679-690.

TR, WM, A, . —HROBTI B I TR AGTR-
RG VI #E K B2 6 TR 9125 Th it % 52 [J]. T 55 2
%, 2014, 30(5): 495-501.

Huang X, Pei C, He LB, ef al. The construction of a
novel recombinant virus A67R-RGV and preliminary
analyses the function of the 67R gene[J]. Chinese
Journal of Virology, 2014, 30(5): 495-501(in Chinese).

Huang Y H, Huang X H, Gui J F, ef al. Mitochondrion-
mediated apoptosis induced by Rana grylio virus
infection in fish cells[J]. Apoptosis, 2007, 12(9): 1569-
1577.

KimY S, Ke F, Lei X Y, et al. Viral envelope protein
53R gene highly specific silencing and iridovirus
resistance in fish cells by amiRNA[J]. PLoS One, 2010,
5(4): €10308.

FALERL, R T, TRAT . =Rl A Sh P i & 5t
R IR 95 B U 0 LU B[], K77 324K, 2016, 40(10):
1643-1647.

Lei C K, Chen Z Y, Zhang Q Y. Comparative
susceptibility of three aquatic animal cell lines to two
ranaviruses[J]. Journal of Fisheries of China, 2016,
40(10): 1643-1647(in Chinese).

Ke F, Gui J F, Chen Z Y, et al. Divergent
transcriptomic responses underlying the ranaviruses-
amphibian interaction processes on interspecies
infection of Chinese giant salamander[J]. BMC
Genomics, 2018, 19: 211.

Gray M J, Chinchar V G. Ranaviruses: Lethal
Pathogens of Ectothermic Vertebrates|M]. New York:
Springer, 2015.

W3, VETTHR, 25 it &5, I 23 L BOR TR 5K
FUBEIET ) FRAE WL 22 S PCRAG U [T]. [ e R ol 22,
2010, 40(8): 817-821.

http://www.scxuebao.cn


http://dx.doi.org/10.1016/j.vaccine.2015.05.002
http://edis.ifas.ufl.edu/pdffiles/VM/VM11300.pdf
http://edis.ifas.ufl.edu/pdffiles/VM/VM11300.pdf
http://dx.doi.org/10.1371/journal.ppat.1003850
http://dx.doi.org/10.1099/vir.0.052837-0
http://dx.doi.org/10.1099/vir.0.052837-0
http://dx.doi.org/10.1016/j.virol.2017.07.028
http://dx.doi.org/10.1016/j.virol.2017.08.001
http://dx.doi.org/10.1007/s00705-012-1316-9
http://dx.doi.org/10.1006/viro.2001.1245
http://dx.doi.org/10.1099/vir.0.2008/000810-0
http://dx.doi.org/10.1016/j.virusres.2013.07.016
http://dx.doi.org/10.1016/j.virusres.2013.07.016
http://dx.doi.org/10.1007/s10495-007-0089-1
http://dx.doi.org/10.1371/journal.pone.0010308
http://dx.doi.org/10.1186/s12864-018-4596-y
http://dx.doi.org/10.1186/s12864-018-4596-y
http://dx.doi.org/10.1016/j.vaccine.2015.05.002
http://edis.ifas.ufl.edu/pdffiles/VM/VM11300.pdf
http://edis.ifas.ufl.edu/pdffiles/VM/VM11300.pdf
http://dx.doi.org/10.1371/journal.ppat.1003850
http://dx.doi.org/10.1099/vir.0.052837-0
http://dx.doi.org/10.1099/vir.0.052837-0
http://dx.doi.org/10.1016/j.virol.2017.07.028
http://dx.doi.org/10.1016/j.virol.2017.08.001
http://dx.doi.org/10.1007/s00705-012-1316-9
http://dx.doi.org/10.1006/viro.2001.1245
http://dx.doi.org/10.1099/vir.0.2008/000810-0
http://dx.doi.org/10.1016/j.virusres.2013.07.016
http://dx.doi.org/10.1016/j.virusres.2013.07.016
http://dx.doi.org/10.1007/s10495-007-0089-1
http://dx.doi.org/10.1371/journal.pone.0010308
http://dx.doi.org/10.1186/s12864-018-4596-y
http://dx.doi.org/10.1186/s12864-018-4596-y
http://dx.doi.org/10.1016/j.vaccine.2015.05.002
http://edis.ifas.ufl.edu/pdffiles/VM/VM11300.pdf
http://edis.ifas.ufl.edu/pdffiles/VM/VM11300.pdf
http://dx.doi.org/10.1371/journal.ppat.1003850
http://dx.doi.org/10.1099/vir.0.052837-0
http://dx.doi.org/10.1099/vir.0.052837-0
http://dx.doi.org/10.1016/j.virol.2017.07.028
http://dx.doi.org/10.1016/j.virol.2017.08.001
http://dx.doi.org/10.1007/s00705-012-1316-9
http://dx.doi.org/10.1006/viro.2001.1245
http://dx.doi.org/10.1099/vir.0.2008/000810-0
http://dx.doi.org/10.1016/j.virusres.2013.07.016
http://dx.doi.org/10.1016/j.virusres.2013.07.016
http://dx.doi.org/10.1007/s10495-007-0089-1
http://dx.doi.org/10.1371/journal.pone.0010308
http://dx.doi.org/10.1186/s12864-018-4596-y
http://dx.doi.org/10.1186/s12864-018-4596-y
http://dx.doi.org/10.1016/j.vaccine.2015.05.002
http://edis.ifas.ufl.edu/pdffiles/VM/VM11300.pdf
http://edis.ifas.ufl.edu/pdffiles/VM/VM11300.pdf
http://dx.doi.org/10.1371/journal.ppat.1003850
http://dx.doi.org/10.1099/vir.0.052837-0
http://dx.doi.org/10.1099/vir.0.052837-0
http://dx.doi.org/10.1016/j.virol.2017.07.028
http://dx.doi.org/10.1016/j.virol.2017.08.001
http://dx.doi.org/10.1007/s00705-012-1316-9
http://dx.doi.org/10.1006/viro.2001.1245
http://dx.doi.org/10.1099/vir.0.2008/000810-0
http://dx.doi.org/10.1016/j.virusres.2013.07.016
http://dx.doi.org/10.1016/j.virusres.2013.07.016
http://dx.doi.org/10.1007/s10495-007-0089-1
http://dx.doi.org/10.1371/journal.pone.0010308
http://dx.doi.org/10.1186/s12864-018-4596-y
http://dx.doi.org/10.1186/s12864-018-4596-y
http://www.scxuebao.cn

182 Ko kAR 3%
Geng Y, Wang K'Y, Li C W, et al. PCR detection and ranavirus-infectud and normal Chinese giant
electron microscopic observation of bred Chinese giant salamander Andrias davidianus[J]. Acta
salamander infected with ranavirus associated with Hydrobiologica Sinica, 2016, 40(3): 594-600(in
mass mortality[J]. Chinese Veterinary Science, 2010, Chinese).

40(8): 817-821(in Chinese). [138]  Z=3%, BRHR G, & . — A5 K77 22 (ADRV)I&

[131] GengY, Wang K'Y, Zhou Z Y, et al. First report of a PRI R -6RIG ST % . SR A% R IE I =4 4 & [7].
ranavirus associated with morbidity and mortality in rRE K =R, 2015, 22(2): 353-358.
farmed Chinese giant salamanders (4Andrias Li T, Chen Z Y, Zhang Q Y. Cloning, prokaryotic
davidianus)[J]. Journal of Comparative Pathology, expression and protein separation of 6R, an Andrias
2011, 145(1): 95-102. davidianus ranaviurs (ADRYV) infection-related gene[J].

[132] Dong W Z, Zhang X M, Yang C M, et al. Iridovirus Journal of Fishery Sciences of China, 2015, 22(2): 353-
infection in Chinese giant salamanders, China, 2010[J]. 358(in Chinese).

Emerging Infectious Diseases, 2011, 17(12): 2388- [139] k&, kA, KRR HMIZ96LE FH (ADRV-
2389. Q6L ) JiHF = B M Tl v 1 T {1 236 240 0 A A AR I [,

[133]  VLEM, dk5SE, F2E00, 55 B0 R oy 2 81— A 2B R, 2018, 45(5): 1090-1099.

RUT R0 75 SRR MR IR 7T (0], 8 B 244k, 2011, Zhang R, Zhang Q Y. Adenosine triphosphatase
27(3): 274-282. activity and cell growth promotion of Andrias
Jiang Y L, Zhang M, Jing H L, et al. Isolation and davidianus ranavirus 96L-encoded protein (ADRV-
characterization of an iridovirus from sick giant 96L)[J]. Microbiology China, 2018, 45(5): 1090-
salamander (Andrias davidianus)[J]. Chinese Journal of 1099(in Chinese).

Virology, 2011, 27(3): 274-282(in Chinese). [140]  YuanJ D, Chen Z 'Y, Huang X, et al. Establishment of

[134] IEH, B4k, B, 5 KEGNR R R A0 & AR three cell lines from Chinese giant salamander and their
YRR AL ]. oKL, 2012, 42(5): 17-21, 26. sensitivities to the wild-type and recombinant
Gao Z Y, Zeng L B, Xiao H B, ef al. Studies on the ranavirus[J]. Veterinary Research, 2015, 46: 58.
physical, chemical and biological characteristics of [141] Li W, Zhang X, Weng S P, et al. Virion-associated viral
giant salamander iridovirus[J]. Freshwater Fisheries, proteins of a Chinese giant salamander (Andrias
2012, 42(5): 17-21, 26(in Chinese). davidianus) iridovirus (genus Ranavirus) and functional

[135] Wk, VEFFER, 2R pfts, 5. R0 R 15 B AR gy study of the major capsid protein (MCP)[J]. Veterinary
R BT A MR [T]. S 2 4, 2011, 31(11): Microbiology, 2014, 172(1-2): 129-139.

1640-1644. [142] KA, ZEIEAK, YL bR, S, S s 30 JR (1
Gen Y, Wang K'Y, Li C W, et al. Pathological changes PA[T). Rl2£IER, 1997, 42(6): 503-507.

of cultured Chinese giant salamanders (4dndrias Zhang QY, LiZ Q, Jiang Y L, et al. Discovery of virus
davidianus) naturally infected with ranavirus[J]. pathogen from soft-shelled turtle Trionyx sinesis[J].
Chinese Journal of Veterinary Science, 2011, 31(11): Chinese Science Bulletin, 1997, 42(6): 503-507.
1640-1644(in Chinese). [143]  5KA&0, ZRIEAK, HEEEDT . PR F Rk e rs £ 102

[136] Chen Z Y, Gui J F, Gao X C, et al. Genome JH PP B T[], 98 85 4R, 1999, 15(1): 50-54.
architecture changes and major gene variations of Zhang Q Y, Li Z Q, Gui J F. Cellular pathological
Andrias davidianus ranavirus (ADRV)[J]. Veterinary studies on virus infection of soft-shelled turtles[J].
Research, 2013, 44: 101. Chinese Journal of Virology, 1999, 15(1): 50-54(in

[137]  ZRYLI, R oG, 5KEF . I 5 A1 7 kL 5 R Chinese).

L7 0 2R 1 VR L A AT (], K AR AR AR, [144]  BKAFIE, ZRIERK, BHOR. b A B 25 1 L3 2 A D]

2016, 40(3): 594-600.
Yuan J D, Chen Z 'Y, Zhang Q Y. Comparative analysis

of serum and skin mucus protein profiles between

http://www.scxuebao.cn

JKAEAE AR, 2000, 24(4): 356-361.
Zhang Q Y, Li Z Q, Hu J. Serological detection for the

Trionyx sinensis virus[J]. Acta Hydrobiologica Sinica,


http://dx.doi.org/10.1016/j.jcpa.2010.11.012
http://dx.doi.org/10.3201/eid1712.101758
http://dx.doi.org/10.3969/j.issn.1000-6907.2012.05.004
http://dx.doi.org/10.3969/j.issn.1000-6907.2012.05.004
http://dx.doi.org/10.1186/1297-9716-44-101
http://dx.doi.org/10.1186/1297-9716-44-101
http://dx.doi.org/10.1186/s13567-015-0197-9
http://dx.doi.org/10.1016/j.vetmic.2014.05.009
http://dx.doi.org/10.1016/j.vetmic.2014.05.009
http://dx.doi.org/10.3321/j.issn:1000-3207.2000.04.009
http://dx.doi.org/10.3321/j.issn:1000-3207.2000.04.009
http://dx.doi.org/10.1016/j.jcpa.2010.11.012
http://dx.doi.org/10.3201/eid1712.101758
http://dx.doi.org/10.3969/j.issn.1000-6907.2012.05.004
http://dx.doi.org/10.3969/j.issn.1000-6907.2012.05.004
http://dx.doi.org/10.1186/1297-9716-44-101
http://dx.doi.org/10.1186/1297-9716-44-101
http://dx.doi.org/10.1186/s13567-015-0197-9
http://dx.doi.org/10.1016/j.vetmic.2014.05.009
http://dx.doi.org/10.1016/j.vetmic.2014.05.009
http://dx.doi.org/10.3321/j.issn:1000-3207.2000.04.009
http://dx.doi.org/10.3321/j.issn:1000-3207.2000.04.009
http://dx.doi.org/10.1016/j.jcpa.2010.11.012
http://dx.doi.org/10.3201/eid1712.101758
http://dx.doi.org/10.3969/j.issn.1000-6907.2012.05.004
http://dx.doi.org/10.3969/j.issn.1000-6907.2012.05.004
http://dx.doi.org/10.1186/1297-9716-44-101
http://dx.doi.org/10.1186/1297-9716-44-101
http://dx.doi.org/10.1186/s13567-015-0197-9
http://dx.doi.org/10.1016/j.vetmic.2014.05.009
http://dx.doi.org/10.1016/j.vetmic.2014.05.009
http://dx.doi.org/10.3321/j.issn:1000-3207.2000.04.009
http://dx.doi.org/10.3321/j.issn:1000-3207.2000.04.009
http://dx.doi.org/10.1016/j.jcpa.2010.11.012
http://dx.doi.org/10.3201/eid1712.101758
http://dx.doi.org/10.3969/j.issn.1000-6907.2012.05.004
http://dx.doi.org/10.3969/j.issn.1000-6907.2012.05.004
http://dx.doi.org/10.1186/1297-9716-44-101
http://dx.doi.org/10.1186/1297-9716-44-101
http://dx.doi.org/10.1186/s13567-015-0197-9
http://dx.doi.org/10.1016/j.vetmic.2014.05.009
http://dx.doi.org/10.1016/j.vetmic.2014.05.009
http://dx.doi.org/10.3321/j.issn:1000-3207.2000.04.009
http://dx.doi.org/10.3321/j.issn:1000-3207.2000.04.009
http://www.scxuebao.cn

14

R W1, % PR S R R TS AA 183

[145]

[146]

[147]

[148]

[149]

[150]

[151]

[152]

2000, 24(4): 356-361(in Chinese).

R, WS, BRANVE, &5, FR0E T 0% —Fh BRI 0 #
f B [J]. JE TR 2 (E R BEIR), 1997,
36(4): 626-630.

Chen P, Chi X C, Chen X F, et al. Ultrastructural
evidence for a spherovirus infecting cultured Trionyx
sinensis[J]. Journal of Xiamen University (Natural
Science), 1997, 36(4): 626-630(in Chinese).

Huang Y H, Huang X H, Liu H, ef al. Complete
sequence determination of a novel reptile iridovirus
isolated from soft-shelled turtle and evolutionary
analysis of Iridoviridae[J]. BMC Genomics, 2009, 10:
224.

Nie Y C, Lu C P. Antibody against Testudo herpesvirus
is not common in Chinese soft-shelled turtles[J].
Zentralblatt fur Veterinarmedizin. Reihe B. Journal of
Veterinary Medicine. Series B, 1999, 46(10): 731-734.
Xu XY, Zhao HY, Gong Z, et al. Endogenous
retroviruses of non-avian/mammalian vertebrates
illuminate diversity and deep history of retroviruses[J].
PLoS Pathogens, 2018, 14(6): e1007072.

TRAZL, BRARttE, HIER, & o ETER R IR AR AR
TR N IR 5 R AT, PR, 1994,
9(4): 362-366.

Zhang J H, Chen D H, Xiao L C, ef al. Infection and
morphogenesis of non-inclusion body baculovirus from
Penaeus orientalis kishinoye in vivo[J]. Virologica
Sinica, 1994, 9(4): 362-366(in Chinese).

BE, RIEFR, T4, 5. AR ER BT S i 42
SUIRBE- X U J8 VR AT o B0 993 LR B~ 0], Vvt
IKF=WEAE, 1995, 16(1): 1-10.

Huang J, Song X L, Yu J, et al. Baculoviral hypodermal
and hematopoietic necrosis-study on the pathogen and
pathology of the explosive epidemic disease of
shrimp[J]. Marine Fisheries Research, 1995, 16(1): 1-
10(in Chinese).

TLE MK, RAFIE, 2L, 55, 3R X oF 5% R AT 9 %
RAIERD). KAEEM AR, 1995, 192): 186-187.

Jiang Y L, Zhang Q Y, Liu H, ef al. Study on cause of
infections diseaes of penaeid shrimp in China[J]. Acta
Hydrobiologica Sinica, 1995, 19(2): 186-187(in
Chinese).

FRAFIE. [ A SRR R A SRR [T]. AL A
&, 1995, 10(10): 1-6.

[153]

[154]

[155]

[156]

[157]

[158]

[159]

[160]

Zhang Q Y. A review of the shrimp virology[J].
Modern Fisheries Information, 1995, 10(10): 1-6(in
Chinese).

Zhang Q Y, Jiang Y L, Li Y, et al. Isolation and
characterization of nuleocapsids and enveloped virions
of Penaeus monodon baculovirus (MBV)[J]. Acta
Hydrobiologica Sinica, 1998, 22(Suppl. 1): 1-5.
FUIETE, B, BRERAE. o X R PR 25 2 (R 50
R S BRAER ) % SAS I [T]. o E R A2, 1998, 13(3):
263-267.

Shi Z L, Huang C H, Chen D H. Partial cloning of the
genome of non-occluded baculovirus from Penaeus
chinensis and preparing the probe for detection[J].
Virologica Sinica, 1998, 13(3): 263-267(in Chinese).
TR, AR, BT, 55, LR AAEAT PO 25 (1 12
YeIB AR FFELI]. Al K2R (E AR RR),
1999, 38(2): 65-69.

He J G, Zhou H M, Yao B, et al. White spot syndrome
baculovirus(WSBV) host range and transmission
route[J]. Acta Scientiarum Naturalium Universitatis
Sunyatseni, 1999, 38(2): 65-69(in Chinese).

Van Hulten M C W, Witteveldt J, Peters S, et al. The
white spot syndrome virus DNA genome sequence[J].
Virology, 2001, 286(1): 7-22.

Yang F, He J, Lin X H, et al. Complete genome
sequence of the shrimp white spot bacilliform virus[J].
Journal of Virology, 2001, 75(23): 11811-11820.

B, B ARCT, SREEF . cDNA F 25 & 3 1 22 i 44
SEFARAE T U 5 DR L35 E 5 75 3 1 5 [R] FH BT 4
P AH SRFE DR ST E (7). K= 244, 2006, 30(5): 690-694.
Zeng Y, Lu C P, Zhu J Z. Construction the cDNA
library of expression profiles of penaeid shrimp WSSV
and immune genes of crayfish with suppression
subtractive hybridization and cDNA chip[J]. Journal of
Fisheries of China, 2006, 30(5): 690-694(in Chinese).
Wang B, Li F H, Xiang J H, et al. Three tetraspanins
from Chinese shrimp, Fenneropenaeus chinensis, may
play important roles in WSSV infection[J]. Journal of
Fish Diseases, 2010, 33(1): 15-29.

Gui L, Wang B, Li F H, et al. Blocking the large
extracellular loop (LEL) domain of FcTetraspanin-3
could inhibit the infection of white spot syndrome virus
(WSSV) in Chinese shrimp, Fenneropenaeus
chinensis[J]. Fish & Shellfish Immunology, 2012,

http://www.scxuebao.cn


http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.1186/1471-2164-10-224
http://dx.doi.org/10.1371/journal.ppat.1007072
http://dx.doi.org/10.3321/j.issn:1000-3207.1995.02.014
http://dx.doi.org/10.3321/j.issn:1000-3207.1995.02.014
http://dx.doi.org/10.3321/j.issn:1000-3207.1995.02.014
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.1006/viro.2001.1002
http://dx.doi.org/10.1128/JVI.75.23.11811-11820.2001
http://dx.doi.org/10.1111/jfd.2009.33.issue-1
http://dx.doi.org/10.1111/jfd.2009.33.issue-1
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.1186/1471-2164-10-224
http://dx.doi.org/10.1371/journal.ppat.1007072
http://dx.doi.org/10.3321/j.issn:1000-3207.1995.02.014
http://dx.doi.org/10.3321/j.issn:1000-3207.1995.02.014
http://dx.doi.org/10.3321/j.issn:1000-3207.1995.02.014
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.1006/viro.2001.1002
http://dx.doi.org/10.1128/JVI.75.23.11811-11820.2001
http://dx.doi.org/10.1111/jfd.2009.33.issue-1
http://dx.doi.org/10.1111/jfd.2009.33.issue-1
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.1186/1471-2164-10-224
http://dx.doi.org/10.1371/journal.ppat.1007072
http://dx.doi.org/10.3321/j.issn:1000-3207.1995.02.014
http://dx.doi.org/10.3321/j.issn:1000-3207.1995.02.014
http://dx.doi.org/10.3321/j.issn:1000-3207.1995.02.014
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.1006/viro.2001.1002
http://dx.doi.org/10.1128/JVI.75.23.11811-11820.2001
http://dx.doi.org/10.1111/jfd.2009.33.issue-1
http://dx.doi.org/10.1111/jfd.2009.33.issue-1
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.3321/j.issn:0438-0479.1997.04.027
http://dx.doi.org/10.1186/1471-2164-10-224
http://dx.doi.org/10.1371/journal.ppat.1007072
http://dx.doi.org/10.3321/j.issn:1000-3207.1995.02.014
http://dx.doi.org/10.3321/j.issn:1000-3207.1995.02.014
http://dx.doi.org/10.3321/j.issn:1000-3207.1995.02.014
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.3321/j.issn:0529-6579.1999.02.015
http://dx.doi.org/10.1006/viro.2001.1002
http://dx.doi.org/10.1128/JVI.75.23.11811-11820.2001
http://dx.doi.org/10.1111/jfd.2009.33.issue-1
http://dx.doi.org/10.1111/jfd.2009.33.issue-1
http://www.scxuebao.cn

184

Ko AR

43 %

[161]

[162]

[163]

[164]

[165]

[166]

[167]

[168]

32(6): 1008-1015.

Li S H, Zhang X J, Sun Z, et al. Transcriptome analysis
on chinese shrimp Fenneropenaeus chinensis during
WSSV acute infection[J]. PLoS One, 2013, 8(3):
e58627.

Li F H, Xiang J H. Recent advances in researches on
the innate immunity of shrimp in China[J].
Developmental & Comparative Immunology, 2013,
39(1-2): 11-26.

FRMEE i 7K ST XU 1 B 45 E s 2 1R b 7 R A
S DX DRI B AR [0, 9 5 244, 2007, 23(6): 490-493.
Kang H H, Lu C P. Comparison of variable region
genes of shrimp white spot syndrome virus (WSSV) in
different areas in China[J]. Chinese Journal of
Virology, 2007, 23(6): 490-493(in Chinese).

TR, TERRY, R, WHUF (I 25 1 S H A
BN A fr Rl 2014, 26(9): 903-911.

YiQL, Wang L L, Song L S. White spot syndrome in
shrimp and its immunological prevention and
control[J]. Chinese Bulletin of Life Sciences, 2014,
26(9): 903-911(in Chinese).

Wik 4, SEUK, WIWGE, S5 RHE B PSR S B A
H A VP53BIF AL RIE K BT ML B % ()], A
JER, 2015, 42(10): 1977-1983.

Yao Q H, Qin B, Pan Y J, et al. Prokaryotic expression
and serum preparation of envelope protein VP53B of
white spot syndrome virus (WSSV)[J]. Microbiology
China, 2015, 42(10): 1977-1983(in Chinese).

XEEEAG, SN, 5k EE, 2. E XS iR caspase2 5
K 3 B I FLAE 0 B0 456 AE D 3 T 1 2k 43 [T,
K= 23], 2016, 40(1): 119-127.

Deng K'Y, Shi X L, Zhang Y X, et al. cDNA cloning of
caspase? gene in Fenneropenaeus chinensis and its
expression analysis in WSSV infection[J]. Journal of
Fisheries of China, 2016, 40(1): 119-127(in Chinese).
ZEE SN, TI0elE, . 20155 i [E SR X AR IR
FE X WSSVILAT Mk 48 57 X e A1 i) 20 A EL AL 0], vl
Bleadt g, 2018, 39(2): 128-137.

Qin M X, Sun X Y, Wan X Y, ef al. Variable sequence
comparison of WSSV regions from different parts of
China in 2015[J]. Progress in Fishery Sciences, 2018,
39(2): 128-137(in Chinese).

He Y D, Zhang X B. Comprehensive characterization

of viral miRNAs involved in white spot syndrome virus

http://www.scxuebao.cn

[169]

[170]

[171]

[172]

[173]

[174]

[175]

[176]

(WSSV) infection[J]. RNA Biology, 2012, 9(7): 1019-
1029.

Huang T Z, Cui Y L, Zhang X B. Involvement of viral
microRNA in the regulation of antiviral apoptosis in
shrimp[J]. Journal of Virology, 2014, 88(5): 2544-
2554.

LiuCZ,LiF H, Sun Y M, et al. Virus-derived small
RNAs in the penaeid shrimp Fenneropenaeus chinensis
during acute infection of the DNA virus WSSV[J].
Scientific Reports, 2016, 6: 28678.

W5, MBUR, FiRSF. 22 Bb X o IR 24T F 5
LREALHS T ROR[T]. BRI AR, 2013, 53(5):
492-497.

Pan Z H, Yang Z L, Lu C P. Diagnosis of white spot
syndrome virus in farm crawfish in Anhui province and
its epidemiological source[J]. Acta Microbiologica
Sinica, 2013, 53(5): 492-497(in Chinese).

LR, R, PR, IR0 v IR 2 AR 9 B D45
AL B R L Xt 2 B T[T, KPR, 2016, 40(3):
318-325.

Lan J F, Dai Y J, Lin L. Quantitative analysis of white
spot syndrome virus in the tissues of cultured red
swamp crayfish (Procambarus clarkii)[J]. Journal of
Fisheries of China, 2016, 40(3): 318-325(in Chinese).
Shi X Z, Li X C, Wang S, et al. Transcriptome analysis
of hemocytes and hepatopancreas in red swamp
crayfish, Procambarus clarkii, challenged with white
spot syndrome virus[J]. Invertebrate Survival Journal,
2010, 7(1): 119-131.

i 38 BF, VETFER, XIHE, 55 WAL VL X v IR 2
IR B PELE G AEPCRIZ W S 20 200 B 2 R U], 7K™ 5%
&, 2018, 42(1): 131-140.

He QY, Wang K Y, Liu T, ef al. Histopathological
study and PCR detection of white spot syndrome virus
from infected Procambarus clarkii[J]. Journal of
Fisheries of China, 2018, 42(1): 131-140(in Chinese).
XuL M, Wang T T, Li F, et al. Isolation and
preliminary characterization of a new pathogenic
iridovirus from redclaw crayfish Cherax
quadricarinatus[J]. Diseases of Aquatic Organisms,
2016, 120(1): 17-26.

SR B, TR0, TV, . =ML et g- 10
= SRR IR A5 SR —— P R D R B (0], AR
23R, 1987, 27(2): 116-120.


http://dx.doi.org/10.1371/journal.pone.0058627
http://dx.doi.org/10.3321/j.issn:1000-8721.2007.06.014
http://dx.doi.org/10.3321/j.issn:1000-8721.2007.06.014
http://dx.doi.org/10.3321/j.issn:1000-8721.2007.06.014
http://dx.doi.org/10.4161/rna.20741
http://dx.doi.org/10.1128/JVI.03575-13
http://dx.doi.org/10.1038/srep28678
http://dx.doi.org/10.3354/dao03007
http://dx.doi.org/10.1371/journal.pone.0058627
http://dx.doi.org/10.3321/j.issn:1000-8721.2007.06.014
http://dx.doi.org/10.3321/j.issn:1000-8721.2007.06.014
http://dx.doi.org/10.3321/j.issn:1000-8721.2007.06.014
http://dx.doi.org/10.4161/rna.20741
http://dx.doi.org/10.1128/JVI.03575-13
http://dx.doi.org/10.1038/srep28678
http://dx.doi.org/10.3354/dao03007
http://dx.doi.org/10.1371/journal.pone.0058627
http://dx.doi.org/10.3321/j.issn:1000-8721.2007.06.014
http://dx.doi.org/10.3321/j.issn:1000-8721.2007.06.014
http://dx.doi.org/10.3321/j.issn:1000-8721.2007.06.014
http://dx.doi.org/10.4161/rna.20741
http://dx.doi.org/10.1128/JVI.03575-13
http://dx.doi.org/10.1038/srep28678
http://dx.doi.org/10.3354/dao03007
http://dx.doi.org/10.1371/journal.pone.0058627
http://dx.doi.org/10.3321/j.issn:1000-8721.2007.06.014
http://dx.doi.org/10.3321/j.issn:1000-8721.2007.06.014
http://dx.doi.org/10.3321/j.issn:1000-8721.2007.06.014
http://dx.doi.org/10.4161/rna.20741
http://dx.doi.org/10.1128/JVI.03575-13
http://dx.doi.org/10.1038/srep28678
http://dx.doi.org/10.3354/dao03007
http://www.scxuebao.cn

134 B, 4. PEKT SR TS AT A 185
Zhang Z G, Ding S F, Wang J, et al. Studies on the complete genome sequence analysis of the mud crab
mussel Hyriopsis cumingii Plague II. A new arenavirus dicistrovirus-1[J]. Virus Research, 2013, 171(1): 8-14.
is the pathogen of Hyriopsis cumingii Plague[J]. Acta [184]  Schéperclaus W. Die schiadigungen der deutschen
Microbiologica Sinica, 1987, 27(2): 116-120(in fischerei durch fischparasiten und fischrankheiten[J].
Chinese). Fisch Zig, 1938, 41: 256-270.

[177] ARG, TELHr, BANE, S5 = f LR 7 25 RS [185]  Tidona C, Darai G. The springer index of viruses [M].
L5 5 BE R K 22 BRI L[], R 35 524, 1993, New York:Springer, 2011.
9(2): 160-166. [186]  BEEREL. /KFZ=ENWEIR FM]. Ll BiERAR R
Shao J Z, Xiang L X, Mao S J, et al. Fine struture, Rk, 1993.
genome and polypeptides of the mussel Hyriopsis Huang Q Y. Aquaculture Animal Diseases[M].
cumingii plague virus[J]. Chinese Journal of Virology, Shanghai: Shanghai Science and Technology Press(in
1993, 9(2): 160-166(in Chinese). Chinese). 1993.

[178]  E&M, EF54%, Riere, & ML N —MERIEH [187) bR, fa7 B ob [ K 7 355 F RF 4 15 [M]. db st
¥ 73 B 2l Ak S SLR S S (7], 777240, 2002, Al HRRAE, 2001
26(2): 180-184. Lu ZK, Concise Aquaculture Encyclopaedia in
Wang C M, Wang X H, Song X L, et al. Purification China[M]. Beijing: China Agriculture Press, 2001.
and ultrastructure of a spherical virus in cultured [188] iSO, A7 B A M. bRt HRE RO R AL,
scallop Chlamys farreri[J]. Journal of Fisheries of 2004.
China, 2002, 26(2): 180-184(in Chinese). Zhan W B. Aquatic Animal Diseases[M]. Beijing:

[179] 5%, R, 223, &, FifLE DU SR & 1 China Agriculture Press, 2004.
PRBOAE TR B (20 230 B 2 5 S 28 ek il [I]. ik [189]  BAIHIR. WIKAUKBI RS EAR KA M]. b5
PR, 2004, 44(6): 741-744. gl e tt, 2005.
Fu CL, Song WB, Li Y, ef al. Histopathological Huang QY. Technology of freshwater fish disease
research and immunofluorescence of AVND virus prevention and control[M]. Beijing: China Agriculture
infection in cultured scallop Chlamys farreri[J]. Acta Press, 2005.
Microbiologica Sinica, 2004, 44(6): 741-744(in [190]  FK&FFI, KEFFT. KAR T HAIM]. Jbal: BmEHE H
Chinese). hiAE, 2008.

[180] Tang B J, Liu B Z, Wang X M, ef al. Physiological and Zhang Q Y, Gui J F. Aquatic Virology[M]. Beijing:
immune responses of Zhikong Scallop Chlamys farreri Higher Education Press, 2008.
to the acute viral necrobiotic virus infection[J]. Fish & [191] B H. BEEE: K= shPsm #M]. b &
Shellfish Immunology, 2010, 29(1): 42-48. ol H R, 2011.

[181]  BfiZik, VOEH3E, B3, A28/ MIFE IR W i Xia C. Comprehensive guide of the veterinary[M]:
9 S LSO ERZ[T]. K2R, 1999, 23(1): 61-68. Beijing: China Agriculture Press, 2011.
Lu HD, Fan L P, Xue M. A picornavirus disease and [192]  Gk#r, AT, KA HFSHEHRESM]. bt
histopathology of Eriocheir sinensis[J]. Journal of Bl H R AL, 2012,
Fisheries of China, 1999, 23(1): 61-68(in Chinese). Zhang Q Y, Gui J F. Atlas of Aquatic Viruses and Viral

[182]  TRAHE, WKL, AR, 55, gk 28 — pRIT iz 0 Diseases[M]. Beijing: Science Press, 2012.
TR RIS L)), T E A, 2002, 17(3): 263- [193]  FBAEER, SRR, JR58 0L, 4. Ffh I B A 2000 2
265. WEFE[I]. K754k, 1986, 10(2): 151-160.
Zhang S'Y, Zhang J H, Huang C H, ef al. Preliminary Zheng DC, Huang QY, Cai WQ, et al.
studies on two strains of reovirus from crab Eriocheir Histopathological studies on the hemorrhage disease of
sinensis[J]. Virologica Sinica, 2002, 17(3): 263-265(in grass carp[J]. Journal of Fisheries of China, 1986,
Chinese). 10(2): 151-160.

[183] Guo Z X, He J G, Xu H D, et al. Pathogenicity and [194]  thak, #OIFE, $/0W, & R A ARER M AR

http://www.scxuebao.cn


http://dx.doi.org/10.3321/j.issn:0001-6209.2004.06.008
http://dx.doi.org/10.3321/j.issn:0001-6209.2004.06.008
http://dx.doi.org/10.3321/j.issn:0001-6209.2004.06.008
http://dx.doi.org/10.3321/j.issn:0001-6209.2004.06.008
http://dx.doi.org/10.1016/j.virusres.2012.10.002
http://dx.doi.org/10.3321/j.issn:0001-6209.2004.06.008
http://dx.doi.org/10.3321/j.issn:0001-6209.2004.06.008
http://dx.doi.org/10.3321/j.issn:0001-6209.2004.06.008
http://dx.doi.org/10.3321/j.issn:0001-6209.2004.06.008
http://dx.doi.org/10.1016/j.virusres.2012.10.002
http://dx.doi.org/10.3321/j.issn:0001-6209.2004.06.008
http://dx.doi.org/10.3321/j.issn:0001-6209.2004.06.008
http://dx.doi.org/10.3321/j.issn:0001-6209.2004.06.008
http://dx.doi.org/10.3321/j.issn:0001-6209.2004.06.008
http://dx.doi.org/10.1016/j.virusres.2012.10.002
http://dx.doi.org/10.3321/j.issn:0001-6209.2004.06.008
http://dx.doi.org/10.3321/j.issn:0001-6209.2004.06.008
http://dx.doi.org/10.3321/j.issn:0001-6209.2004.06.008
http://dx.doi.org/10.3321/j.issn:0001-6209.2004.06.008
http://dx.doi.org/10.1016/j.virusres.2012.10.002
http://www.scxuebao.cn

186

Ko AR

43 %

[195]

[196]

[197]

[198]

[199]

BUAE 1 41 20095 B AN L B B2 (] /K77 24k, 2005,
29(4): 519-523.

Lin L, Guang J N, Weng S P, et al. Histopathological
examination and electron microscopy observation of
viral nervous necrosis in red-spotted grouper,
Epinephelus akaara[J]. Journal of Fisheries of China,
2005, 29(4): 519-523.

FRAE 8, WUEHT, 2R, 5. = A IR IR0 A 2 2
BRAF FL). K2R, 1995, 19(1): 1-7.

Shao J Z, Xiang L X, Li Y N, et al. Histopathological
studies on the plague disease of Hyriopsis cumingii
Lea[J]. Journal of Fisheries of China, 1995, 19(1): 1-7.
EEHH, EFHE, W, & L IO T2
oI SR B BIEFC[T]. 7K 544, 2004, 28(5): 547-553.
Wang C M, Wang X H, Al H X, et al. The viral
pathogen of massive mortality in Chlamys farrei[l].
Journal of Fisheries of China, 2004, 28(5): 547-553.
SR, N2, XIBETR, 55, R AR WD 75 5 T RE BT
A5 B0 1) % B L SR R AL B WD 2 AT [T K AR,
2009, 33(5): 840-846.

Zhu C H, Liu H, Liu X D, et al. Preparation and epitope
analysis of monoclonal antibodies against soft-shelled
turtle iridovirus (STIV)[J]. Journal of Fisheries of
China, 2009, 33(5): 840-846.

VMR, BORL, FETFER, 55, VO X — W He G G 1
WEIRIE T 7 B € R RGR & 4[], K7™
247, 2015, 39(5): 745-753.

Yu Z H, Gen Y, Wang K Y, et al. Isolation and
identification of an infectious hematopoietic necrosis
virus isolate and phylogenetic analyses from Sichuan
Province[J]. Journal of Fisheries of China, 2015, 39(5):
745-753.

FEAR, AN, B, . A E NE HactinZ2 564
B8 MR R B SGIVRRIR[J]. /K= 23], 2017, 41(8):
1319-1327.

Wang Z X, Zhou S, Huang Y H, et al. Actin filament

involved in the release of SGIV from host cells[J].

http://www.scxuebao.cn

[200]

[201]

[202]

[203]

[204]

[205]

[206]

[207]

Journal of Fisheries of China, 2017, 41(8): 1319-1327.
B, EF5H, ik, . — 0 HARBEXT IR 2R ST
HI B AT (7). 7K P2 244, 2018, 42(3): 431-441.

Han L, Wang X H, Yang B, et al. Analysis of pathogen
in an outbreak death of Marsupenaeus japonicus[J].
Journal of Fisheries of China, 2018, 42(3): 431-441.
Gao F X, Lu W J, Wang Y, ef al. Differential
expression and functional diversification of diverse
immunoglobulin domain-containing protein (DICP)
family in three gynogenetic clones of gibel carp[J].
Developmental & Comparative Immunology, 2018, 84:
396-407.

LiuJ, Yu C, Gui J F, ef al. Real-Time dissecting the
entry and intracellular dynamics of single reovirus
particle[J]. Frontiers in Microbiology, 2018, 9: 2797.
Yang M C, Shi X Z, Yang H T, et al. Scavenger
receptor ¢ mediates phagocytosis of white spot
syndrome virus and restricts virus proliferation in
shrimp[J]. PLoS Pathogens, 2016, 12(12): ¢1006127.

Li H, Yin B, Wang S, et al. RNAI screening identifi es
a new Toll from shrimp Litopenaeus vannamei that
restricts WSSV infection through activating Dorsal to
induce antimicrobia 1 peptides[J]. PLoS Pathogens,
2018, 14(9): €1007109.

Zhang Q Y, Gui J F. Diversity, evolutionary
contribution and ecological roles of aquatic
viruses[J].Science China. Life Sciences, 2018,61(12):
1486-1502.

RS, BRI, TRIDAAR. K% & 5 K Rl
R SEEHEFEI]. o B TR, 2016, 18(3): 8-14.
GuiJ F, Bao Z M, Zhang X J. Development strategy for
aquaculture genetic breeding and seed industry[J].
Engineering Sciences, 2016, 18(3): 8-14.

GuiJ F, Tang Q S, Li Z J, et al. Aquaculture in China:
Success Stories and Modern Trends[M]. UK
Chichester: Wiley-Blackwell, 2018.


http://dx.doi.org/10.3389/fmicb.2018.02797
http://dx.doi.org/10.1371/journal.ppat.1006127
http://dx.doi.org/10.1371/journal.ppat.1007109
http://dx.doi.org/10.3969/j.issn.1009-1742.2016.03.003
http://dx.doi.org/10.3969/j.issn.1009-1742.2016.03.003
http://dx.doi.org/10.3389/fmicb.2018.02797
http://dx.doi.org/10.1371/journal.ppat.1006127
http://dx.doi.org/10.1371/journal.ppat.1007109
http://dx.doi.org/10.3969/j.issn.1009-1742.2016.03.003
http://dx.doi.org/10.3969/j.issn.1009-1742.2016.03.003
http://dx.doi.org/10.3389/fmicb.2018.02797
http://dx.doi.org/10.1371/journal.ppat.1006127
http://dx.doi.org/10.1371/journal.ppat.1007109
http://dx.doi.org/10.3969/j.issn.1009-1742.2016.03.003
http://dx.doi.org/10.3969/j.issn.1009-1742.2016.03.003
http://dx.doi.org/10.3389/fmicb.2018.02797
http://dx.doi.org/10.1371/journal.ppat.1006127
http://dx.doi.org/10.1371/journal.ppat.1007109
http://dx.doi.org/10.3969/j.issn.1009-1742.2016.03.003
http://dx.doi.org/10.3969/j.issn.1009-1742.2016.03.003
http://dx.doi.org/10.3389/fmicb.2018.02797
http://dx.doi.org/10.1371/journal.ppat.1006127
http://dx.doi.org/10.1371/journal.ppat.1007109
http://dx.doi.org/10.3969/j.issn.1009-1742.2016.03.003
http://dx.doi.org/10.3969/j.issn.1009-1742.2016.03.003
http://dx.doi.org/10.3389/fmicb.2018.02797
http://dx.doi.org/10.1371/journal.ppat.1006127
http://dx.doi.org/10.1371/journal.ppat.1007109
http://dx.doi.org/10.3969/j.issn.1009-1742.2016.03.003
http://dx.doi.org/10.3969/j.issn.1009-1742.2016.03.003
http://www.scxuebao.cn

144 R W1, % PR S R R TS AA 187

A brief review of aquatic animal virology researches in China
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Abstract: This review briefly introduced representative research results on the aquatic animal virology in China
during the past several decades, including fish viruses, shrimp viruses, amphibian and reptile viruses and so on.
Moreover, current trends in development of aquatic animal virology were further discussed. It can help to improve
comprehensive understanding of the current state and development of the aquatic animal virology studies.

Key words: aquatic animal virology; fish viruses; shrimp viruses; amphibian and reptile viruses; disease diagnosis
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