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FHEAN, EAF, KR, FFk”T

(1. Bl S A b, Big 201306
2. KPR S RBE BR LK = SO, A AR A 0 FH 244 0 ) B S
TRBKRF=S G ARE SR E, RN 510380)

WE: I HERNADEH RS OMBY) WA T RANERER L ENALREL L, Lk
X 2019—2021 4F R &t 723 13 &g A 1 B4 4 & 9547 % 6 € & PCR (qPCR) & ille &R B
7~, LMBV # [ ¥ % J 63.62%, kit 4 £ & 3 F 9% i 40 2 (Chinese perch brain cells,
CPB), #7#k4F 93 # LMBV. it x4 % # MCP. ATP Bg. DNA R & 8 fn ¥ 2 4% 7 Bg 3
B # 4T PCR Y 3 50 7247, KA LA L E A LMBV 4 B4k #kF, H+4 MCP, ATP
B H — % H 100.0%. FEEBEEE LN 99.7%~100.0%. DNA % 4 6 5 K —
H N 99.8%~100.0%. #HH 1 # LMBV &tk & 4 A 0 B4, XA qPCR ¥ i 4t F [
PAPHRERERTRN, 2RI T, AOEWEREACN. U BRE. BB, 8.
Fpfess A AR, ATRELMBY EWi S RAEHEES e, RLEEH S5 K,
IR E R E RS (9.5%10° AN/ mg # 1), B4 4% F B R K (2.9x10° 4/ mg # ).
AEREERKY, LMBV S8 A0 B4 S M AL, E PR B IEFQ IR LR
HEE, BAFESMAEFABAET FHL. HET K. BRR#H, FALEMRT. E
MR, CENEAERAF ERERTHIACBYERERTERESE.
R AOBH RS, 2 TRAKF; 44RE,; Kot E PCR(qPCR)

hE 5SS S941.41

KITRES (Micropterus salmoides), & FR MM
i, JEITIRMEZE, I TSR R P P LI ik,
B AR TR . R 0T B 56 R ) il 5 45
Feal, OO IR E B2 IRK SR A, AR
2021 FErp L SETHESE ) Seit, 2020 4E4x 0
WRORFREAK ARG 50 61.95 7 t, AHELT 2019
AR T 29.66%, AR HY T 725 25 BE BB,
R T PR S i I A TR T 21 IR AESE, K

WS HEA: 2022-01-29  {&EIHHA: 2022-03-04

CRAFRERS: A

PR M 28 2t IR 3 R TR UL R SR i AR
g JR Ry K 11 PR 6 i 95 B (largemouth bass rana-
virus, LMBV), K 1 B fifi ek 55 2 55 i T 0 9
B R} (Iridoviridae) ¥E9% % J& (Ranavirus), J&—28
PREE 0 o B A5 A — AR R, N ERERLT
H &%) 150~170 nm, &[5 241 DNA £ K 150~
170 kb, Ho3 LR BUEE DNA, K 1H R fifi Rk
WERTES , FET S, T UM R L R ETRAE

FENWE : E X E SRR (2018YFD0900501): [ 5 H /AR AR 4 (31872589); 7 Z- A HARAR b Mk AR Bl B
F1BA % T (2019KJ140, 2019KJ141); | HREWFELETTRIE OSSRk T W00 H < IR IR %R 5
RopEwi G 5 R s op B KRR TR b g g i PERHRIFE i 55 ARHIE L 55 3% % 300 (2019S1-XT4);
JUNT R T RIBUE (202002030045)
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1991 4F-7F 3 [E 13 5 BLIN M B U & B 1 2B fy
PR, IR E AT 2008 4ETEST AR 40 1L HE X & IR
KITERBERTE, WALTRE A 60%7, Mao 451
WX T BRI A B ST . DNA
RAWMERTEAILE N, H5K LMBV
5 FV3, GV6. DFV [ EZKFEHE H (major capsid
protein, MCP) JE[K A1 DNA 54 il 3 [ %) BIR i 474
PN UT) i VL 3% R 3 R e S R AT e, 25 IR R B,
LMBV fil DFV., GV6 [Fl 5 &, Ml FV3 KR
VRS, PR IHORE A 11 B 3 2 U1 25 R T R 6 7
Bl f w5 . BFAT B, K BRI
ek AE R B, 30 °C Ze ARk T B
BB 1 AR Y, KT R AR Y LMBV i A
RO ER . SRR, BIE. LA
ol R SRR, 5 IS AR R
i B R AL SR AERE R . TE HARARE T,
K B BT R S R R R &Y,
Vol 20 R ) % A K AR B ) S R 184 K 11 2
PIFET SR, Rl , A Se B RIS Y R 11 SR A 5 J
FE LR 2 B & R RE RO HLAE T, i Se 3
BRI R B AR e, Rk, AIEY LMBV #
BRI BOR AR — 2 2R, A T AW LMBV
B FImAT LA, ARWFSEXT 2019—2021 45 R 4
(1) 723 {5 BB R 11 SRR T R AT B A L R BE
O3 B B G EE DU P A L e BRI S 4L 25 A
UG EII T, B AE R K I B ek 5 75 )7 4 it
2%,

1 MEHS A

1.1 SR EZE K7

it B A4 R H B B 7R KR R (29+1) °C YK
RGN IR 2 H, BRERGE SHE, JFESGE
ZHT, FEHLE 10 R B e T s, AR
WA e K R iR e B L AR PR IRAE
95 75 AN ORI B o 5% 4H 2L 40 g &2 (Chinese perch
brain cells, CPB) " HHASZEG % HE N PR AT o

L-15 85373 | R4 175 (Fetal bovine serum,
FBS). [ } Hanks ¥ I F Gibco 28 (€ ),
9t € 517 & (Premix Ex Tag™ (Probe qPCR) )
W T ma R A TRARRA

1.2 mEERBEN

AR AR AR 1T S ORI . LB AL
MRS A4 2 (BT 1.5 mL B0, 1T
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WEEER I, 1 £ B T—80 °C BRI vKAETERE . X
HARE S AT J5 1 FHREBR VA 5 B R il
PN B AT R R P . X 4R Y A% R R AT
qPCR ¥l , LMBV Q-PCR 5% A Bt : L iiF 519y
J¥%1] 5-TCAGGGTCTACCAATTTC-3', T4
¥ % 5'-GATGCGGATAATGTTGTG-3", #%4f .
FAM-CCTGACCAACGCAAGCATCAA-BHQ., X
B 20 pL: Mix 10 pL, ddH,O 6 pL, | .
TG4 0.5 uL, ROX 0.5 uL, 4%t 0.5 uL,
DNA 5t 2 uLo W 4514 95°C30s; 95°CSs,
60 °C 34's, 40 PMEH,

1.3 AEEFRRFEDSS

miedE A TR, E R ER S
AT (PBS) W UE 2 AL, SRS A i iR
AL, BRI T ok, #
FINAGE &8 7 10% FBS 1) L-15 537 %, WHTIR
A1, KEFERIIAIFA 28 °C Ki#Fah ik rhE 9% .

G- ) B f 20 2UBE i 100 mg Jin A
1 mL PBS #E PAFFEE, (o) 2R IMAMREE A 1 pg/mL
MXHL (R RMERR), 764 °CUKFEMRT 2~
4hJ)5, 4°CE.L>HL 8 000 r/min & .C> 20 min,
it 0.22 pm JE R I DR BT o B BRI R K
A, BRI FRAE, ] PBS WYL 2, HIA 100
B A LTI, HE 1 hasMn&H 5%
FBS I L-15, # T 28 °C ¥5 M rh ks 9% . &
H WL 22 41 ff J2 15 7= A 40 B 6 A28 R (cytopathic
effect, CPE), #7/=4: CPE, fFAifiy% /e, Wit
SRR TR T ELOE Y, T qPCR K2 A R
LMBV, 630 7 2 [« R i R A > o %o = A
CPE L4 HLA& /7 LMBV FYFERRIEAL 3 I &%
A CPEWIE & 348, MWL 7d, HIL 3K
SRIEA B CPE L4, W s &40 B by
LMBYV [} #k B T-80 °C VKR PR-AF o
14 REEERFIINYTESUFE

TE GenBank T 2% & 11 SR G 75 19 4 L I
HIFF, MPEH MCP, ATP fiff . DNA %4 fii il
FH 54 A% it 110 35 DR 300 43 ) TR L R S PR 5 |
(# 1), PCRY MEGAHN FEH 7 B, MR ZR N 50
uL: Mix 25 uL, ddH,0 16 uL, . FHFg|#4%
2 uL, DNA FHR 5 pL, Ky 3=k 2)) M 3L
YIRS R F AT .

1.5 [ElYIREEIE
AT 2R 5 35 58 i el 4R 5 2o (6.0£1.0) g,

R E K224 F 7/ sponsored by China Society of Fisheries
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Tab.1 Primers and primer sequences for gene amplification

CIEVEA P31 (5'-3") Fig

primers name sequences (5'-3") amplification
MCP-F ATGTCTTCTGTTACGGGTTCTGGC P HMCPIE A
MCP-R TTACAGGATGGGGAAACCCATG
ATPH§-F TTACTCGTCGTCAGTCTCG 1 ATPEIE
ATPHif-R ATGTACTACTTAAAACAAGATATGG
DNAZAHE-F AGCAGTACGCAGACGAAAAGAGC P IEDNATR A B K
DNAR-EH-R CCTGGCCATCAGCACTCCC
FR LIRS T-F ATGGCAAAAACGGTGTTGG 7Y PSR By ik
S IR TCAACAGTCTTGACATAAATTCAAC

PR (8+1) em P fHEFE R I MR 1 SR 58 R G B
2 85, BEHLECH P 50 B #EAT I8 I 7 5 100 uL
LMBV-2007064 (¥ i & 3.72x10° TCIDsy/ 0.1 mL)
VERSEB 4, S5 BEALEL 50 & I ks 7 5 100uL L-
15 VR RAL, TRIFR/KIR (29+1) °C. A} H WL HF
O SRR TR EREAR S FET B o 4 R4 5 77 K
TREE SN B, FAT A B AET R AR Y 9
B, JFHEATARLI

1.6 ALRESHMRE

PR D B TR ARG SR 2 )5, K
BLICH: b 150 F2 2 47 I8 8 7 S 100 L LMBV-
2007064 (% Sk 3.72x10° TCIDsy/mL) 7 A 5254,
FBEALEL 150 R EST 100 uL L-15 £ X a4 ,
T FEK TR (29£1) °C A HLEEIFiL 5% K 1 MR G E
ARBFET NGO . S5 535IAE Oh, 4h, 8h, 12h,
1d, 2d. 3d. 4d. 5d. 6dRF:, LA 5XR
HRFRBEALER 3 6 (45 38 ) KR I B, B
ZHTEAR R RN B AR B AR A, 1 R AL
MEAE. BRE. B . . . OAERIERA 2N A
4% Z WA E W (h k) #A TR E s 1R
kL BB R B ZH 20 A 1 mL 2.5% I3 [ A2
W (pH=7.3), 4°CREEZR/ 2h; 1 REMNE.
JELRE. B, B/ . . O RERERHZUE T
—80 °C A RT -

L7 HATIHFRNRHRETN

R R 28 4% 22 5 W 1] 7 W [ A 24
h G A SUHAT CEERIK . —HIE WA
A, RS U R LR ST A S pm JE
TRAKE-PHEL (HE) Qe s, PR st 50, Dl
i ST 0 BT LS4 L S o B A3 17 10

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

w4540k AR B B i VR B IO 285
2.5% J¥ T I W IESE 2 h S B 4L 42 5 T R
K. WERBNT . EIRRA LY B Y 6 S H R
YERBEYI F, SR)G BB 7 BB mEs . 4l
HLBE Y R I Sk i AR MR, WEHE 1.5 mL
BN, 3000 1/ min B0 15 min, F4E W,
TN 1 mL 2.5% J3 — 8 [ 22 W & 5 J5 #4780 R
e
1.8 WAEERMEERSHLTHIER

HUH E3R—80 °C WKARRAF AN ZL, R4
VI 10 mg AT f5, B 200 pl b3 (50 FH @4 2k
PO EE AL TR I AR N S T R AR, RS
PRI IRAT T 20 °C VKA o >R s f e S e A
JITid qPCR J5 A6 5 15 40 o

2 4R

21 HEENERSSEEE

2019—2021 AFILK ke i 723 4>, HUEEHD
MR RENHIX (F2), Kl EEy,
LMBV BHEERERL A 460 1>, BHEERN 63.62% (% 3),
2019—2021 445 i FHPER 5300 58.90% . 69.66%
1 55.94%., KIFAAERZ WAL G | 25
RN RS . IR % (R T ).
XFBHPERE SR CPB M )5, B H UL, Hf
93 NMEEN PR A T CPE, K4rFE&h 2~3 d i ¥
CPE M4, I WAL, SRIGHEE (M),
ZERGIIESE Y LMBV

2.2 LMBV EENFRRZGH LD

#4459 F) 93 ¥k LMBV 1) MCP. ATP i .
DNA R4 B A SLFE R B S R B, 23k
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Tab.2 Sources of diseased M. salmoides samples in

20192021

R Hb 5 BURE e/

sampling locations no.of samples
=M Guangzhou 133
il Foshan 497
Lk Zhuhai 5
PR Zhaoging 23
VLIl Jiangmen 20
*F1l1 - Zhongshan 4
#AX  Shaoguan 1
4 4h  outside the province 40
Hil total 73

R3 20192021 FAOEBE KX FHIEHE LMBY
BMERLE
Tab.3 The positive rate of diseased M. salmoides samples

tested in each year from 2019-2021

/AR FERL S HU FHYERES/ BHTER/%
year total number of samples positive samples positive rate
2019 73 43 58.90
2020 389 271 69.66
2021 261 146 55.94

&1l total 723 460 63.62

3 E a4
BRI B LMBV fA O RE5AER

LWk K25 20 BFEEESE: 3 HFMEBIGRIRS A A 4 FIER ST
Plate | Symptoms of M. salmoides

infected with LMBV

1. decapitation and rotten body. 2. liver atrophy. 3. dark liver with white

spots. 4. yellow liver

RIEF A, 007 25 58— MEGAT 3 #4717
GILLXE, MHERG AR, 458 BN & bk MCP
FER—FEh 100.0%, (B 1-a), ATP K7
Gl —E R 100.0% (K 1-b), H 5L 5% il 3 K T

https://www.china-fishery.cn

BRI XKOFBSHEHEMERE
1 XTRRAR, 2. 5004
Plate II LMBY cytopathic

1. control group, 2. experimental group

G —FHEH 99.7% F 100.0% (& 1-c), DNA B4
i 3 [ — Ml 99.8% = 100.0% (& 1-d), R4
HEA 3BT 25 R R T A BRI R — 3

2.3 LMBV [O])3 B 4es0if

MR aEH, PRk LMBV-2007064 #£17
Y, RO R Y LMBV-2007064 J5 4~
12 h, fREE TR IR, R & B B3 €6 s
WARE, MIELZR, (FMI-1); 2~3 d 5L
TR E B 2R SR e R R, B
(FRRI-2); 4~5 d AR FEF IR SR H L TT 4R
PAETS, (FRI-3~5); 6d A4, iR,
KA, HR AT WL ZE 45 (BT -6~8), I # I
M 3 RIFIRIET, FRLELBSE 6 KX, JET-F N
100% (&1 2), XF &R AET- /a5 K 21T qPCR K
W, 455 L% LMBV FHE; HPET- k4
SR T AN M R, ¥R AE B ) CPE, &
Kl Sy LMBV BHE 5 43 B35 8 9 MCP. ATPR |
DNA 5 & il Fll HH 8 7 B g 1) % [N ¥ 51 5 LMBV-
2007064 [F] R R 100%., X HE 20 {4 & 504G 24 Jo A
fb, HEH BT,

24 LMBV Bk OEHHALNRKRIET L

55t AR L, K T B A R e G B 1~
4d, FranMepb ik, Mook, B E 5 d,
JFAn M HES 2B, Y o, BB, KM
BRIk ; IRYIE 6d, FREEHIZEEL, MUK HIR
P (FERRIV -1~4),

55t B AR b, KT B A R e e B 1~
4d, JoB A R NP AR, AR
KBS AR AE X W, RS 5d, BE
RE WG MR 2L YIS 6 d, B ZH 240 i 5 HE
(B JRIV -5~8).

SR, KT By # S 1~3d,

HE K25 2: 3276 sponsored by China Society of Fisheries


https://www.china-fishery.cn

6 10 VSR, 4. RITRBSENTE T IR S AL S5 B o 1067

o e’
o

of — 810
14 L
. 200112

— onoatét!
20061114

E1 KOBHERSRGEHELSH
(a) MCP, (b) ATP i}, (c) DNA R&WY, (d) HAEHEE: T LMBV &5 H 7714 # 1 R G3E0R

Fig. 1 Phylogenetic analysis of LMBV
(a) MCP, (b)ATPase, (c) DNA polymerase, (d) methyltransferase; phylogenetic tree constructed based on LMBV gene sequences

DA B A XHES, S5WAF, B E 20
=Yg [ DRGSR, DL XS], TERIE
w, HEUR WA RS, BYE 4d, OEIMEAN
LRI L HESRBE, IRBELT dE S vg IR M 22 [k, I 0L
LE 7N ORI S+ & o 1| IR s
Ja5d, DEIMELYEIRIE, SFICL 4 2 0E R 22
MR, I LA Z IR AN, P E R A
2, DBz WA 4EIRGE | WAk, SRR
YIRS SR, W S IRIE A M S, IF I
ZREANMB H, SIIKERSMRZ IR WL 25 4 41 213K
HE (EIRRIV -9~12),

I LMBV bk 5l CPB 40, 15 40 M & A=
WA e, WIVEREEY) R, AT RIS B K I S
IR TR T RE (BIRLV-1); XHHFRE. AE. &
WESEAT B UT FLgE, i fa e ZH 2L b A e B

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

WK, fEfE KRk 7 (B V -2),
2.5 LMBV #E KO EEHENMIEDH

LMBV-2007 064 844 K F 6 f5 195 55 4 1t
LRI T T NN BB &R 5 2 il ESI s N ¥t
YLJ5 4 h R s RE s AE . B IEAESE 8 /AT AR
W R s PR . B RS 12 h TR A s f
WREE; . MRS AE YL S 1 d BRI S
B (F 3). S5 EIR, FERYLRTI A HLU0h 1
B O B AR LR R TR, HAES S K
Pk (A, W3 m T H AR E] A (P<0.05), 8%
Yefg sd, FFME. MR, ERE. H . BALCERE
B 0 TR (P<0.05), O JIE (R 2 &
HE, HALRES TR (m) 8B T 9.5%10° 45
DU, T R S s B (E A 2.9%10% 4>
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ERRIT LMBV [EVAREZEK OB E5H IR KR
LB R A, BIERR, hEaRAEk, 4~12h 2. kR E
MEELRY, KRS, 3d; 3 ARSI E M, 4d; 4085
WELERL, 5d; 5 MBLRER M, 5d; 6 REEE, WRE, 6d;
TEMERL, 6d: 8 MRIEEYE, MEAREERMER

Plate [II Clinical symptoms of LMBYV regression in

M. salmoides
1. The liver is dull and white, the spleen is black, and the body color
changes slightly, 4-12 h; 2. white flocs appear on the body surface, the
body color is black, 3 d; 3. needle-like hemorrhage on the body surface,
4 d; 4. abdomen is ulcerated, 5 d; 5. inflammatory lesions appears,
5 d; 6. tail matured, tail docked, 6 d; 7. fish mouth is red, 6 d; 8. spleen

atrophy and slight mucus in organs

¥ 46 &
100 *
80 |
e 2 - S
@_ = 60 test group
o s - AR
'& g 40 control group
20 +
0 L L L 5
0 3 6 9 12 15
fit fi1)/d
time

&2 LMBV-2007064 B KOEHFEHERER
Fig.2 Survival of M. salmoides with LMBV-2 007 064

UL, AR, MNE. CEAE. S DA
ESAREE, 1F2.8x10°~2.4x10° ML, LI 45
REW, LMBV 1] UYL K R 6 (A P 1) 45 A 2%
B, HAEOME. FFRE. BAE. . BRI IET Y
PR AR

LMBV R&RA O R H LR

LOFFREXS B 2. PP ib i, Maeasil, 1ds 3. Mkl REL, MY K, BOREEL MRMERG, Sd; 4 RS R E L,
MK RE RS, 6d; 5. EMEX AL o BE AL R RE/NREN, 1d; 7. BEREMAMIR, 54 8 FHSUMRERAL 9. OMEXTHE
A 10, CHEASUR MR R H s 1L LESNPUMNEB IR, IF WL AL, BRI RIE, 4d; 12, OEIMBL 4R
B, 0BT WHLETHEIRSE . AR, OF WELZ KRS, BIKERIMELR TR WA AR 4IRS, 5d

El ki IV

Plate [V Tissue damage of LMBYV infected M. salmoides

1. liver control group; 2. hepatocyte swelling, cytoplasmic vacuoles, 1 d; 3. hepatocyte arrangement disorder, hepatic sinusoid dilation, nucleoplasm is
scattered, cytoplasm is sparse and lightly stained, 5 d; 4. liver plate structure is slightly disordered, cytoplasm is sparse and lightly stained, 6 d. 5. kidney
control group; 6. no nephron and obvious renal trabecular structure, 1 d; 7. melanoma macrophage rupture, 5 d; 8. evacuation of renal tissue cells. 9. heart
control group; 10. no obvious abnormalities in the cardiac tissue; 11. small-scale fibrous necrosis of the ventricular membrane, and more necrotic cell
debris, with a small amount of inflammatory cell infiltration, 4 d; 12. fibrous necrosis of the ventricular membrane, extensive muscle fiber necrosis and
dissolution in the atrium more inflammatory cell exudation, and connective tissue necrosis in the adventitia of the aortic bulb, 5 d

K 2
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3 iR
W T RS R 0 2 | IR R T,

ElEV LMBV fF&HHEEE
Bis 2. %Hﬁéﬂf/\lﬁﬁj‘%
Plate V  Electron micrograph of LMBYV virus

1. 4% B

1. cell transmission electron microscope; 2. transmission electron micro-

scope of spleen tissue

A FH KA Y 4, Eﬁﬂﬁ%ﬁz&ﬁ 20 22
60 FACMFIUE (Rana pipiens) FA 838", HAT,
FE 2@ B RO E 48 DGR i AR N LA S8 JT A Rt 7
/0 175 FPCAT S ¥ R AR S P v o B ok, B
AR 2 T BOA BRI A= AT B0 ) RN PR A 2 ) i SE
ToRE RN, F, A A 9L Y
RFZHR

LMBYV fE B 2 J& 1Y — 01, I 4E R
KPR B A R T SR SR B —Fh o . ASHE
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iiﬁS > ],0><]04 —_— 1 [ﬂmﬂ s 1.0x10? L 1
g 4540 E codot
1
- ?'Qi%& il = v
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e ’
= 2.0x10% 1
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KH%@M
different tissues and organs
)
3 LMBV EE&%XD%@ ZHARENTENESFESHETL
(a)~(h) AARIFI I 1a) AOAFAE . PRE BRI B G RN T B A AR A, B R R, SRS E S BT,
FHAES 5 d BB IEAH 5 mb%Sdﬁﬁﬁﬁﬁﬁﬁm&mﬁa¢F§&§ LOFIE, 2. JE, 3. B 0E, 4.8, 5. M, 6, 7.00E, 8. 6

O U O RE R R e, O 2R o R A R AT
Fig. 3 Changes of viral load of LMBYV in different tissues and organs at different time
points after infection of M. salmoides

(a)-(h) show the changes of viral load in liver, spleen, kidney, stomach, intestine, brain, heart and gill at different time points, with the increase of infec-
tion time, the viral load in each tissue showed an upward trend, and at the peak value was reached on the 5th day; (i) shows the viral load in different tis-

sues and organs when the peak value was reached on the 5th day; 1. liver, 2. spleen, 3. kidney, 4. stomach, 5. intestine, 6. brain, 7. heart , 8. gills; the

highest viral load was that in the heart, and the lowest was that in the brain tissue
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Molecular epidemiology and histopathological analysis of
largemouth bass ranavirus

YANG Zhanzhan ', LIN Qiang >, FU Xiaozhe’®, LUO Xia’ ~ LIU Lihui’>, LIANG Hongru?,
NIU Yinjie >, ZUO Shaozhi’, ZHANG Xiaoting >, LI Ninggiu >
(1. School of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China;
2. Key Laboratory of Fishery Drug Creation, Ministry of Agriculture and Rural Affairs, Guangdong Key Laboratory of Aquatic Animal

Immunology Technology, Pearl River Fisheries Research Institute, Chinese Academy of
Fishery Sciences, Guangzhou 510380, China)

Abstract: Micropterus salmoides is a high-quality freshwater fish among the main aquaculture species in my
country. In recent years, diseases of M. salmoides have occurred frequently, which has caused a great impact on
my country's aquaculture industry. Largemouth bass ranavirus (LMBYV) is a pathogen that seriously harms the M.
salmoides farming industry. In order to explore the pathological changes of M. salmoides after infection with
LMBYV, and the relationship between the dynamic changes of virus content in the body and the occurrence of dis-
easeases. The typical symptom of diseaseased fish is muscle necrosis, commonly known as rotting. In this study,
723 diseased M. salmoides samples collected from 2019 to 2021 in Guangdong Province and surrounding areas
were classified and sorted, and their liver, spleen and kidney tissues were collected for quantitative PCR detection..
The results showed that the rate of positive LMBV was 63.62%. In addition, the incidence and detection rate are
higher in the summer high temperature season. LMBYV positive samples were selected to inoculate CPB cells, and a
total of 93 strains of LMBV were obtained. Through PCR amplification and sequencing analysis of the isolates
MCP, ATPase, DNA polymerase and methyltransferase, the results showed that these genes are highly conserved
in LMBYV isolates. The identity of the MCP and ATPase gene is 100.0%, and the methyltransferase gene identity is
99.7%-100.0%, and the DNA polymerase gene identity is 99.8%-100.0%, indicating that the variation between
LMBYV strains is minimal. The representative strain was selected to inject 100 pL 3.72x10° TCIDso/mL LMBV
into the pectoral fins of M. salmoides to artificially infect the fish with LMBYV. The samples showed similar symp-
toms to those infected with LMBYV in the natural state, including darkening of the fish body, surface ulceration,
and liver atrophy, etc. Four fish were randomly selected at 0 h4 h, 8 h, 12h,1d,2d,3d, 4 d, 5 d, 6 d after infec-
tion, and liver, spleen, kidney, stomach, intestine, brain, heart and gill tissues were taken to make paraffin sections
with HE staining for histopathological changes analysis. gPCR was used to detect the tissue distribution and kinet-
ics of the virus. The results showed that the viral load of LMBYV gradually increaseased within 5 days after infec-
tion, and the virus was distributed in the heart, liver, spleen, kidney, stomach, intestine, brain and other tissues, and
the highest viral load in the heart was 9.5%10° copies/mg. The minimum viral load in brain tissue was 2.9x10 cop-
ies/mg. The histopathological results after virus infection showed that LMBV can cause a variety of tissue nec-
rosis of M. salmoides, among which liver, kidney and heart diseases become more serious. Typical pathological
features include disorder of liver cell arrangement, dilatation of liver sinusoids, nucleus evacuation, renal tissue
cell evacuation, Macrophage rupture, necrosis of ventricular membrane fibers, etc.

Key words: largemouth bass ranavirus (LMBV); molecular epidemiology; histopathology; fluorescence quantitat-
ive PCR (qPCR)
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