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FRE, WmE, MiE, U4 &, AF, BET, XXk, Z0AEH, BHF,
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L. EDK =R AR B K VK =R BT, 3k B 430223,

2. Wil RAKKF=IEFE AT, Wivl WiH 313001;

3. B S A S B, T RER 610041

THE: R T DA WA M1 22 S5 B R, A0 B I 5 57 5 3 o K 10 2R 4 (Micropterus sal moides) {4k P4 %
I B B — ARG R . B OR O RS IR AR EZRIUCA R NN . 505, HIER B KRANIEA g 55
B IRIE TR 2 A0 87153 41 M 2R (mandarin fish brain, MFB)4H i E 7 Az 175 41 96 25 505 (cytopathic effect, CPE), R 2%
FER ] 10%71 TCIDso/mL. 4 A1 3595 25 (10 B8 WD 1 v B R AR 45 5L W, AN B rh 7748 K AR 290 150 nm
FHIEASBERER T, SAEHED] . MR RmE A TR R D BG4 R BoR, 7 d NI AL T- &k
100%, FmIRAER 5 EH AR K tAEAL o SR IR O R 65955 B (largemouth bass virus, LMBV)HY4F 5% PCR #illl Jy i Xt
A 0 2 ZURE T RN A MBS SR EE AR S AT R, ARG 241 bp M —HMS&W . P H4E GenBank
LMBV F K 5% 1 (major capsid protein, MCP)FE F FF S TS5 14, BIREM L ARES R34 1 1392 bp Y MCP
F R TF i 1% B2 HE (open reading frame, ORF)£ 1 . ¥ MCP &R &7 5T b XT, 4538 B/nH 5 Santee-Cooper
WRE . FLAE G RE 6 MK 1 B 5 28 A AE G 27 1 MCP 25 7 51 [RI IR 2538 100%. REHHELE R R, 5
Y A0 2 AT R T BHER TR R R T, R MR 7 . Santee-Cooper MR R . FLAE AR 6 R K O 6555 257
BRI — 3 o X ELGIRUEW], 1253 Bk RS TR 5 1 U, B i 44 oK 1 R B R 75 (largemouth
bass ranavirus, LMBRa V)]t % LMBRaV-HBOO1 ., ¥ & US40 il R 0 2k 100 25 SR %6 B, % 8 LMBRaV-HBO0O1 4L
i I~ [i7 98 41 fifd (epithelioma papulosum cyprinid, EPC). . fa MR 4l fi(grass carp ovary, GCO). FHiAIL P21 i (giant
salamander muscle, GSM) 14l i 2H 27 4 ifd (gibel carp brain, GiCB)YJ €= 4= #.% CPE, EE1H JE 7l 1% 10%° TCIDsy/mL
DIl AR IR RN FRE K O B R N4y B 5 5558 T LMBRaV SN 8E, @57 TIRB AR Rk, Aii—
B FCZIR B ALHE . WP ARt T HE S %,

KR KORET ERERE MG, M B E
FEDES: S941 XHEFRAERRD: A XEHE: 1005-8737—(2022)03—0494-09

K 1 B fifi (M cropterus sal moides) SR il fif,
K@ F &5 H (Perciformes), K FH##H Cehtrachidae),
BAE , HAEEEET . AR iR, B
JERE IR, HABE S, 2—MARNRE M
2o K R Ji 7 58 [0 A A JE A 1 %25 7 P
For ek, 1 1983 AR5 E R AR BRIl 7E 1985

YrFm BER: 2021-10-12; 1&iTHHE3: 2021-12-30.

N T B G W) 12 375, US4 5
BUEE o 2019 4F 4 [ R 11 JE M SR AR B 7 i S ik 47.8
3t A 2 e R A I A 5 A A gk, 7
TR R, O Ok ™, S T E R
ML . HATHRGE 9 5 80K 1R &5 F 9 &
B JF A4S iR IS (Nocardia) . AR 85 4T 54

ELWB: EZRELAFLIRITEQOI9YFD0900102); #i T4 IR K K= 52 T HHGRARIR B (ZJK202113).
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(Flavobacterium columnare) ¢4 B i, W% 9%
72 (Iridoviridae) A1 # IR J% 7 (Rhabdoviridae ) 55 ik 75
95 J5, 4 % i (Trichodina) . A {4 H (Apiosoma
blanchard) A1 /s JIK H{ (Ichthyophthirius) 45 27 4 H
I,

K10 B #3557 (largemouth bass virus, LMBV),
J& T % #RH(Iridoviridae) e 74 J& (Ranavirus)
WERREAHEEE 5 NE: WREEE . ke
i B J& (Lymphocystivirus) . 41 g i K 9 2 /&
(Megalocytivirus) . I %558 J& (Iridovirus) . Zr4T
%% 7 )& (Chloriridovirus) . HE IR . I 04 i
o 75 JAR R 240 e Ao R e R I MESh ),
N T R R SRR 7 R R C A M s
1991 45 IR 7E € [E b 2 BLik M Lake Weir K
PR B A & B LMBV i3, Bl 5 JLARAESEE 20
ZAMAILE R B, FAL R R RN K 1 SRt
B 2008 FEHIRTETR E AR LI, w44 K 1 R i
ZLE & 1IER 7% (largemouth bass ulcerative syndrome
virus, LBUSV); 2018 4yl A M &A™ BT,
VRIE4E/y B E 5] LMBV W5 T IR, K
F R SR 0 AR L I I K & 1 A5 R AE
AREC, T e R S O R O ST 2 A G I
o SARAMFEEUSIHST THEE PCR PRHAG Iy ¥
HI TagMan 2 t5E # PCR kil 7 ik, [A]E X9 7
F A 5E 5 H (major capsid protein, MCP)JE K F 41
B R BESCR VAT R 2 i . RIS T
KT B BT 9 B ACEE PCR RGN v, T[] Bf AG:
DU AR G R 1 R TR R S R R R
i TSR 5 AR e A 4 L R S MR

ACHIE 5 DA It T B i £ 5 B 47 R £ B 1)
KOBEEAR, RIS &S SR
WEL | ST H R e A= AR B2 o W 45 T Tk,
T BT B — MR K R B R, 2 N
TR 5 1 BHEE NG BE 8 B DL, Al 44 S K H PR e g
15148 43 B ¥k (LMBRaV-HBO001), Ay it — 2 5%
TP i 5 1 B 45 B AR B T T DI A

1 #MREFE

1.1 fFEH. ML
FRO M 5 R AR H AL B B IR,

212U il & (mandarin fish brain, MFB)A15% 5 4R
1 i 2H 2411 i 22 (gibel carp brain, GiCB) M A 5L
H N B 7R 40 &R (epithelioma papulosum
cyprinid, EPC), & Bl 5140 141 Jifd R (grass carp
ovary, GCO)4H I i A 5256 = PR A7; KB HILIA 40 i
Z (giant salamander muscle, GSM)HH ' [E Bl 24 B¢
TRA A W 5 T o A W A B R g FH
BRI A I [ T Ib A8 Tk T SR b, (K
K2910 em, YL ATEL IR E R IR 14 d, 1%
Z25 SCHR 7] ) PCRAGIN 5 it A T A, 2551
LMBV Bk,
1.2 iXF

A0 B IR 3L L-15.M199 Il [ Sigma A #); fif
A 1ML 35 (FBS) WA [ M 1Y 2= 5 AE 9 T2 4 BHA FR
ATl 0.25% BEMEHA RN AT 35 T A= W B 25 HR
ONH]; BRRRZE VMR (PBS)I H Hyclone 24 Fl; fi#E
DNA #2BURF & H OMEGA /A #; DNA #7:#E DL
2000 Marker, Taq DNA R4 . dNTPs i H 5 H
AR AL A B2 Bl (TaKaRa, HE),
13 HFHEHKRESHETE

B B i A 3% 0 Y N 08 22 7F S I SR O
g2, KA ard o JOTR S F T AR e £ A
B I A 2 2RI £ 42 A0 T BHI B S #73E, 28 C1H
MR FR, WAL AN A K AE O o
14 mENFBESES

TCTE ST BB e £ I . AL R A
2L, W, MIBERZ MR PBS)HIAL 1 < 10 (Vs :
Vpes)HIZHAV M, [ 2 R 3 A, 4 “C 4000 r/min
B0 30 min, FHALAE 0.22 pm (Y UEB L€, E i ED
LB B 500 pL 4140 B R T MFB
i, 28 CHiFEHIEHE 1 hJa, A 2% FBS Y
L-15 J535 8L, BT 28 CRFMPREIE, B H WL
Y RIE A, (R IR oAS 422 2 2 B VR 1) A LA Sk
MREH o 2= e LS o A A0t B 80% 4R e 2 )
B an s = F-80 CUKFE IR ZZRfk 31K, 4 C
4000 r/min #.0> 30 min YO AN RE IR . Kl sE
1) 40 B A R A Ry 4R MFB 4R % 22 4%
REEFR 7 AC, MBS 7 RP7) R SRR T
PCR #5ill. [A]RHF P7 5 8 HeMt EPC. GCO.
GSM #I GiCB #iiJifd, WELARMARE



496 Hh K R #5129 %
15 mEHEAbE I, it NCBISGHE R 1 BLAST K% R G717

IKCHE g £ AL B L 2R L3R P74 it 7 B R e
JEAE ) MFB 41, A 2.5%)% —#EfE &, 4 C
i 5 AR o 28 1 %5 [ E F 50%~100% £, BEH
J 7K I 5 FH A S i B 3R o (S R ) 7 L
PR VDAL 50~80 nm D) B, LS IR Bl AT 5
PR AT YL £ J BT, KA B T A S B AR (H
57 H7650) F %R . MR,

1.6 fREHESFRN

F IR Omega 555 DNA $2 B & Ui B F i
IR FO JEFIE . GLAE . B ESS EE DNA RN 1G5
7% DNA. % I8 2 4HGHE 19 LMBV &l 7 2714 i,
PCR #5149, TF: 5'-TCTGT TACGGGTTCTGG
CATC-3"; TR: CCAGCCAAGAGTTGAGCACAT,
DA BRI FEU £ 20 S5 15 A4 MU 5 57 7 DNA Ry
B HEAT PCR &3S, ¥ 3419 s b SR &l 25 uL:
10xPCR Buffer (Mg2+ plus) 2.5 uL, dNTP Mixture
(2.5 mmol/L) 2 pL, rTaq DNA 4 0.25 uL, DNA
Bt 1 uL, ET#ESI474 1 uL, ddH,0 17.25 pL,
RN & 94 CHIZEE 3 min; 94 CZZME 30 s;
65 CiR:K 30,72 ‘CHLEfH 20 min, 3£ 35 MEIF;
72 ‘CHZE{H 7 min, PCR =11 1.5%3 IS Hi e
Ji EEL RGN E A 3 R o IS X B A i B A 11 B
%I DNA
1.7 MCP ERFHAEEX £ Ky GMIER
FF 5 bk 33

2% GenBank 11T &) LMBV Ji#: MCP
FHF IR RER S Y1 MCP 3K ORF X 4
KO B4 5 5 40 F : LMBV-F, 5-CTGGATCC
AGCAACACACTTC-3’; LMBV-R, 5'-CATATCGC
AGTTTGCGATATGG-3'. VAHEHAY 5 a1 41 21
BRI HIEE F79% 5 DNA iR, PCR #71 MCP
FLHY ORF X M L FUEER A 81, 4 3G 1 SO
A Z 4 25 pL: 10xPCR Buffer (Mg plus) 2.5 pL,
dNTP Mixture (2.5 mmol/L) 2 pL, trTaqg DNA &
fif 0.25 uL, DNA #4871 uL, b FUFG194% 1 WL,
ddH,O 17.25 pL. &0 94 CTiAEPE 4 min;
94 CAF 30S;58 ‘CiRk 308,72 ‘CHEH 1 min,
I35 NMER; 72 CHEEMP 10 min, PCR =#ffi
FH 1.5%3 REE e v vk U H A 2618, J8 PCR
Pk BRI R — R A YR A BR S w4 T

TR, PRGBS SRR )T S A L =75 bk
R RT3, 18 FH Clustal Omega 78 & 8K F %) 43
B ¥k LMBRaV-HBOO1 ) MCP Z &2 751 5 HoAth
B S5 7 1Y MCP 2 3518 17 51 kA 7 2 57 471 LU X, 3
Jaf#iF MEGA7.0 >R JH 48457 (neighbour-joining)
HWERZELEW.
1.8 AIRELRE

¥ 75 MFB 4l il Ho AL AR 255 9 1R 40 i B 2
RE] 10%° TCIDso/mL & #E47 AT 0] )9 Ja e ik
55 IR BRI AL A R, AR 30 RBAEE K
1B G 6 2F A 2 R 1T B s T B 200 L
BRIV, X RRZE R O R T 200 pL At CGRERR
Z% 0 ¥ (Dulbecco’s phosphate buffered saline,
DPBS), i iRIACGR A HIAE 28 C, & HWEK
B 10 1) KR AE LI GE T PE T %
19 HmHEBENUE

SR I AHCFL AR 5 00 7 o 45 0 2, T g T 4
MIEACSS, #2280 T 96 FLARH(Corning, USA), H44H
O 5 3] 245 1x10°~2x10°4>/mL, %L1 100 pL.
PR K 2 )5, KT 10 58 RIS 20
F 96 fLAH, HEFLAN 100 pL, FEAFRREREE$2 8 FL
[R] A5 B 0 A X IR, 28 "CHE 5%, & H g4
MR, 7 d JRie AR LA, [ Reed-
Muench 5455 75 19 ZFE I 3 H (TCIDs) 1,

2 #R55H

2.1 lKREERK

H AR LW KIR R 26~29 °C, AR B 6k
PR PR =5 2 38 Bk JE S R T A0 bR i o, AT 4r
i, A, RLBERR R (L 1), #5309 fa A ik
Tk FRTE N SR o IO AL . B R AR 4,
76 BHI [FEMAREFREE F TR BT SR, RGN
Pl o VAN 22 v oA Hh 2 AR
22 HMIEFRERESE

FRTAL U8 5 1R L 25 SR MFB 4
i 24 h )5, AMETFERARE . BEYE, R A
95 5%V (cytopathic effect, CPE), 4k£:159% 12 h
J AT ULER B PR 20 R AT T I 9% T2 LAY 23 T (1] 2) . Bk
YL ) MFB 20 L 7E 48 h [N 23R4 SRR, i g
20 i 550 BE |, S TEAE MFB 20 it P g 224248 10 UK,
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K1 A ﬁkﬁﬁjt RES TN
a. AR, b, A i v
Fig. 1 Clinic symptom of naturally infected Micropterus salmoides
a. Surface appearance of diseased M. salmoides; b. Anatomy of diseased M. salmoides.

K 2 fﬁﬁéﬂzﬁ’ﬂﬁﬁ’(&%ﬁﬁﬁﬂ&éﬂiﬂ’@%(MFB)éﬂiﬂﬁ%I@H‘Jéﬂiﬂ@b’%”’”if(CPE)
a. IEFAIML; b 27 12 h 40T
Fig. 2 Cytopathic effect (CPE) of mandarin fish brain (MFB) cells infected with tissue
homogenate filtrate of diseased Micropterus salmoides
a. Normal MFB cells; b. CPE of MFB cells 12 hours post-infection.

Tk F] 10839915 TCIDse/mL. EA2 150 nm A2 47 B9 AR ORE, 0 1 0B 52 ARtk
23 FEEMAREEURER HEF, I H o] LB A 78 RO B9 R 2 7 ks

X EERGL ) MFB A EAT R 7 A0 (R Sk ) R IE 78 5 PE AU 4K e ) R 0 2 40
SYRBIILES, KBANM B hAF AR R R IE NI, RL(E @) AN R B BUA AR (R 3).

&3 kO H R (LMBRaV)#ldt bk LMBRaV-HB001
o5 B R L B s 2 2L 20T L 1 375 S P A L
a. AR b AR HES AR 35 0K b. a P O 5 HE IX SRR SR ok
AAGRTREUR Gk KRR PR N: éﬁiﬂﬁff%

Fig. 3 Transmission electron micrographs of Micropterus salmoides brain cells infected with LMBRaV-HB001
a. Pseudocrystalline array of virus particles in the cytoplasm; b. Higher magnification of white box in figure a. Black arrow
indicates mature virus particle. White arrow indicates immature virus particle. N: nucleus.
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24 ANIREHRE

V8 200 L 5% S B R AT N TR0 A R R R 1
B, WO A5 AR R 2R IR U IR,
IR AR L AT T AR R AR,
A R e e R . TEREER A 2 RITIR
FETS, 2 3 RIFMREIET:, 7 dFET-FKF] 100%

(Kl 4), X2 RBLIE R, JoIET,
2 100 [ —e— LMBRaV J&YL4 IMBRaV infection group
® E 80 DPBS X} f#41 dPBS control group
Erills
118 60
B2 40
20
:
0

2 3 4 5 6 7
AT R 5 R#/d days post infection
SR NNEWE CINEES CE SR A me
Fig. 4 Cumulative mortality of experimentally
infected Micropterus salmoides
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25 REZBRS TR

2 R A 19 LMBYV A 73255 B 2R 2
JF I B R0 O LA R 2 8% G 1) MIFB. 4 A 7
5 7 AR YL 2 LR ) 3EA T PCRAGIN, 255 W7 3
A ZURE it DA R 40 BB UL i 34 e 3 1 241 bp
() B — B £ 7, BA M B OGS v Ak b 3
(Kl 5).

bp M 1 2 3 4 5

500

250 241 bp

100

s AR A 0 L P URE 5 0 R SR g A B
) LMBRaV-HB0O01 PCR &Il
M: DL2000 DNA marker; 1-3: [ 4R B % 65 1T
JURUEE RS JUEAE s 4: g BRI A0 MOAE s 50 BIPEXS BEL
Fig. 5 PCR detection of LMBRaV-HBO0O1 from naturally
infected largemouth bass tissues and virus infected cell
M: DL2000 DNA marker; 1-3: liver, spleen and kidney of
naturally infected largemouth bass; 4: virus infected cell;
5: negative control.

2.6 MCP E[FE ORF X¥ &K F 5L 3t 4 #r
P& GenBank H7E. & F M LMBV J5 8 MCP

SH PR RS9 LMBV-F/R, %15 DNA
HEATY 4, 345 1392 bp 1) MCP &K ORF X 42K
FE51 (& 6). 4 E ¥k LMBRaV-HBO0O1 ) MCP &
TR P95 HADSR Y 0 R A A BE MCP 2 S5 R
FE 1) L % 45 5 58 2R, 5 85 0 5 B (mandarin fish
ranavirus, MFRV), Santee-Cooper #:Jj5#% (santee-
cooper ranavirus, SCRV)., fL% 57 6 & (guppy
virus, GV-6) S K H & 65155 257 G 1IF i 5 (largemouth
bass ulcerative syndrome virus, LBUSV)#J MCP %
BRI B, — BRIk 100% (£ 1), REE
HEARGE R, AHF ST o B A B i B 5 I £
ke 1 RO — 3, R sy Bk R T
WO EERE, AN EEE (8 7).
27 REHBRAMARTGIE

P7 R4 FEHEAN EPC. GCO. GSM Fl GiCB
Mg, RS 12 h HyRE=AEHLIUAY CPE, A%
B, Widk, Eiasii(E 8). RS 3 RitsE -
T FNAH B AT RE R B A B, b R A b A B
?%Eﬁ}%”ﬁiu 1011.73:&0.9\ 1011.6810.32\ 1011.15:&1.2\
1027 TCIDso/mL .,

3 itig

WTR 8 75 e 75 R i B R L P A 2 A
ATy, EAF Rk &I et 2, nimss ik
T 4% B IRFLHR 57 (epizootic hematopoietic necrosis
virus, EHNV) ., 1 5 ff1 T % %5 B (singapore grouper
iridovirus, SGIV)F Santee-Cooper H55 #:(SCRV)!?
SCRV JR# 145 3 Fl: K11 EYHEE(LMBV), &
A f i #E(DFV)FIFLE i 6 BI(GV-6)L7),
LMBYV 275 | K H R AL T 1 8 B [
LMBV S5 8 T 1991 45 5 K 7E 3% [E b 27 HLik M Lake
Weir FEp B2 K H SRR Y &30, BEJS JLARFE SR
[ 20 Z A M A4k % BLOEA4 3% 2RI T, 2008 4E 3
Bl A b L7 VR O BRI R B i e 22 2, i
TR &I K B aE kL, 2500 IR B, fn s
R R85 25 5 AR RE(LBUSVY), H MCP %
LR 751 5 [ AMRGE B9 DFV A LMBV J%5# MCP
FILRRFINFIENEHN 100%F1 98%Y, 2020 4F
VRIS PV IR R K 1 S8 T 43 B — Bk LMBV
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91
181

271
28
361
58
451
88
541
118
631
148
721
178
811
208
901
238
991
268
1081
298
1171
328
1261
358
1351
388
1441
418
1531
448
1621
1711
1801
1891
1981

ctggatccagcaacacacttcctcectgetectectgetectecctcageccagaaaaggattggtttgatggaaactaggectaaaaaacce
cattgtcagtataatttaattagacttatttgcatattctgcacatgcagaatatgcaataattttcccaccaacatttctatcgettat
aataaaaggaATGTCTTCTGTTACGGGTTCTGGCATCACTAGCGGGTTCATTGATCTCGCCACTTATGACAGCCTTGACAAAGCGCTGTA
MmSsSVvVTGSGTITSSGFTIDILATYDSTUILDZI KA ALY
CGGTGGAAAAGATGCAACTACTTATTTCGTCAAAGAGCATTATCCCGTGGGTTGGTTTACCAAACTGCCTACGGCTGCCACAAAAACTTC
G GKDATTYVFVKEHY?PVGWFTI KTLZPTAATTZ KTS
TGGTACGCCTGCTTTCGGGCAGCACTTTTCCGTAGGAGTGCCCAGGTCGGGCGACTATGTGCTCAACTCTTGGCTGGTCCTCAAGACCCC
G TPAFGQHFSVGVPRSGDYVLNSWLVLI KT?P
CCAGATTAAACTGCTGGCGGCCAACCAGTTTAACAATGACGGTACCATCAGATGGACCAAAAATCTCATGCACAACGTTGTGGAGCACGC
Q I KLLAANAQPFNNDGTTIIRWTI KNLMHNVYVYVETHA
CGCACTCTCGTTCAACGAGATTCAGGCCCAGCAGTTTAACACTGCTTTCCTGGACGCCTGGAACGAGTACACCATGCCCGAGGCCAAGCG
AL SFNETI QAQQFNTAFLUDAWNTEYTMMPEATKR
CATCGGCTACTACAACATGATTGGCAACACTAGCGATCTCGTCAATCCCGCCCCCGCCACCGGTCAAGCAGGAGCTAGGGTCCTGCCCGC
I G YYNMTIGNTS SUDLVNPAPATS G QAGARYVILUPA
CAAAAACCTTGTCCTTCCTCTCCCCTTCTTTTTCGGCAGAGACAGCGGGCTGGCCCTGCCTACAGTCACCCTGCCTTACAACGAAATTAG
K NLVLPLPFPFFGRDS SSGLALZPTUVTLZPYNETITR
AATCACCATCAGCCTGAGATCCATTCAGGATCTCCTGATTCTTCAGCACAAGACGACCGGAGAAGTCAAGCCCATCGTGGCCACAGATCT
I TISLURSTITQDLILTITLA QHIKTTG GEVIKZ®PTIVATTIDIL
GGAAGGAGGTCTCCCAGACACGGTAGAGGCTCACGTCTACATGACTGTGGGTCTGGTGACTGCCGCCGAGCGTCAGGCTATGAGCAGCTC
EGGLPDTVEAHVYYMTVGLVTAAET RA QAMSS S
AGTCAGGGACATGGTGGTGGAGCAGATGCAGATGGCTCCGGTCCACATGGTCAACCCCAAGAACGCCACCGTCTTTCACGCAGACCTGCG
VRDMYVYVEQMAQQMAPVHMVNPI KNATVFHADTILR
CTTTTCCCACGCCGTCAAAGCGCTCATGTTTATGGTGCAAAACGTCACTCACAAGTCTGTGGGTTCCAACTACACTTGCGTCACTCCTGT
FSHAVKALMPFMVQNVTHI KT SVGSNYTT CVTT?PYV
TGTTGGAGCGGGTAACACCGTCCTGGAGCCCGCCCTGGCCGTCGATCCGGTCAAGAGCGCCAGTCTGGTGTACGAAAACACTACCAGGCT
VGAGNTVLEPALAVDPVKSASLVYENTTR RTL
TCCAGACATGAGCGTAGAGTACTATTCCCTGGTGCAGCCCTGGTACTACGCACCCGCCATTCCCATCAGCACTGGCCACCACCTCTACTC
PDMSVEYYSLVQPWYYAPATIPTISTS GHHTLTYS
TTACGCCCTGAGCCTCAACGATCCTCACCCTTCAGGGTCTACCAATTTCGGTCGCCTGACCAACGCAAGCATCAACGTGTCTCTGTCTGC
YALSULNDPHPSGSTNFGRTLTNASTITNVSTLSA
CGAGGCCGGAACTGCCGCCGGAGGAGGAGGGGCAGACAACTCTGGCTACAAAAACCCTCAGAAATACGCCCTGGTGGTCATGGCCATCAA
EAGTAAGGG GG GADNSGYI KNPQKYALVVMATIN
CCACAACATTATTCGCATCATGAACGGTTCCATGGGTTTCCCCATCCTGTAAattcaacacatattactacgtttccatatcgecaaactg
HNTITTIIRTIMNGS SMGT FU&PTITL *
cgatatggaaacgtagtaatatgtgttgaatttacaggatggggaaacccatggaaccgttcatgatgecgaataatgttgtggttgatgg
ccatgaccaccagggcgtatttctgagggtttttgtageccagagttgtetgeecectectecteecggeggeagtteeggeecteggeagaca
gagacacgttgatgcttgegttggtcaggegaccgaaattggtagaccctgaagggtgaggatcgttgaggetcagggegtaagagtaga
ggtggtggccagtgetgatgggaatggegggtgegtagtaccagggetgecaccagggaatagtactctacgetcatgtectggaageectgg
tagtgttttcgtacaccagactggecgctcttgaccggatcgacggeccagggegggctceccaggacggtgttaccegeteccaacaac

Kl 6 LMBRaV-HB001 #E#k MCP 3L ORF J531) b 151 (%) 22 L 1% 5 37
BHEZ B4 MR IR T T, BSOWRCH I L IEEB T /INEH S AIERIL X,

Fig. 6 DNA sequence and predicted amino acid sequence of LMBRaV-HBO001 strain MCP gene ORF
Shaded region indicates initiation codon. Asterisk indicates termination codon. Lowercase indicates noncoding region.

%1 LMBRaV-HBO001 &% MCP R EEF 55 Eftt a2kt H a0 R ML 8

Tab.1 Homology comparison of MCP amino acid sequence between L MBRaV-HBO0O1 strain and other fish ranavirus

Hi vins Stk it ey
i 1% 7 mandarin fish ranavirus (MFRV) NH-1609 AYV88215 100
Santee-Coop )5 # Santee-Cooper ranavirus (SCRV) BG/TH/CU3 YP009506759 100
K 1R A5 957 25 A IR % largemouth bass ulcerative syndrome virus (LBUSV) EPC060608-08 ADB77863 100
LA fi )% guppy virus (GV) F93-2046 CBW45517 100
HR I 7 koi ranavirus (KRV) In01 AIG51690 99.47
/NI B G595 B small mouth bass virus (SMBV) 12-342 AVJ54673 99.35
i g 18 W E SR B short-finned eel ranavirus (SFERV) ANGA14001 AC090021 83.59

SREET IR, 5 ESMRIE R LMBV R EELL K LBUSV

HERFHNH I 3 A5 . BRI LB LMBV &

JRTE MCP @R IFH RIETEIA N 99.13%, 2020  Ye ko I BRGNAg G, AR JLAR 120 & ™ B, H
4 Zhao VTR EW T BRI D Beirh R I Bk A BIA T, T TR E 3R A K 1 B
T—H#k LMBV R B AR, 28RN MCP &/ EZEHIARE.
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Fig. 7 Phylogenetic relationship of LMBRaV-HBO0O01 strain with other fish ranavirus based on MCP amino acid sequence
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Fig. 8 Cytopathic effect (CPE) of EPC, GCO, GSM and GiCB cells infected with cell cultured virus
a. Normal EPC cells; b. EPC cells at 12 hours post-infection; c. Normal GCO cells; d. GCO cells at 12 hours

post-infection; e. Normal GSM cells; f. GSM cells at 12 hours post-infection;
g. Normal GiCB cells; h. GiCB cells at 12 hours post-infection.
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Abstract: A ranavirus that caused high mortality of largemouth bass (Micropterus salmoides) in Huangpi, Hubei
was isolated and identified by using cell culture and transmission electron microscopy (TEM). The clinical symptom
of diseased fish showed hemorrhages and ulcers on the skin and a pale liver. The typical cytopathic effect (CPE)
was observed in the cells of the mandarin fish brain (MFB) that were infected with the filtrate of diseased fish
tissue homogenate, and the viral titer was approximately 10%****'> TCIDso/mL. A large number of hexagonal virus
particles with a diameter of approximately 150 nm aggregated in a pseudocrystalline array in infected MFB cells.
The mortality of artificial infection reached 100% within 7 days post infection, and the clinical symptoms were
similar to those of naturally diseased fish. A 241 bp specific positive fragment was obtained by a largemouth bass
virus (LMBV) PCR assay of both naturally diseased fish and infected cells. According to the sequence of major
capsid protein (MCP) gene of LMBYV in GenBank, the specific primers were designed and a 1392 bp full length
sequence of open reading frame (ORF) was obtained from the above samples. The amino acid sequence shared
100% identity with that of Santee Cooper frog virus, guppy virus type 6 and largemouth bass ulcer syndrome virus.
Phylogenetic analysis showed that the virus had the highest homology with ranavirus which infects fish, such as
mandarin fish ranavirus, Santee-Cooper ranavirus, largemouth bass ulcerative syndrome virus, guppy virus et al.
MCP amino acid sequence analysis indicated that the virus belonged to genus Ranavirus of the family Iridoviridae,
and the virus was designated as largemouth bass ranavirus LMBRaV-HB0O1. The typical CPE could also be
observed in epithelioma papulosum cyprinid (EPC) cells, grass carp ovary (GCO) cells, giant salamander muscle
(GSM) cells, and gibel carp brain (GiCB) cells infected with cell cultured virus, and the viral titer reached over
10%° TCIDsy/mL. In this study, LMBRaV was first isolated and identified in cultured largemouth bass in Hubei
province, and the sensitive cell lines of the virus were also screened. These results will provide critical foundation
for the transmission, diagnosis, prevention and control of ranavirus.
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