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2022—2023 FHFRZ L MEAIRTEF/EH(IMNV)
mITIERIEE

A HaE' F %' KEE' # ®m'
FXB OFEHY OKERAN
(L. K TR B PR T R 4 R T S0 o R K PR B 45K P B )
T BB DL R 5 7 RIS Al b AR KRB T B T A B e
WK SR SRR RE WK 0 266071 2. IRALFR¥BE J65 100081)

D 2020 5, W 1% 4 JL3E 38R 2 (infectious myonecrosis virus, IMNV) 5| A2 # #F 26 44 44 44 AL IR
%, (infectious myonecrosis, IMN)E REF E R A, FMITFAS LEZT FENEGFH L, HEE
P4 IMNV ZEH B RATHE L, 2022—2023 F16], KK ELEFENLRAHMKX T ET IMNV
RATRFEE, A2 FENFE. ALREFEF I FRENFERETON. ALK, TH.
WL, E. RE. )., BE., TAERTFRAATRFAEAXEFES 8290, IXENFELE
# FL 4 2t 4T (Penaeus vannamei) . H A& 3t & (P. japonicus), ¥ & xt #F (P. chinensis) § % Ik i &
(Macrobrachium rosenbergii) % 3 % #r 78 41 2 DL R R H i K = 235 4 F Fn 22 78 FL K K Fl TagMan
R4 52 B 7K o % & PCR (TaqMan RT-qPCR)X A7k & i #3047 7 IMNV &l . & H LI, BF
XEEFRE SR H AL I IMN R LA iy A SR HOR SR B R AE R, LA XTER . B AR
M, PEMTEFEAMTE TR TRNE IMNV %, HHEESTERSTHERX LA,
A, REELW; WAL, RENTEEEEH(EER P4 K = Artemia sinica)fn 3774 37
WK AT AN E IMNV M, 2022 FHRXEFEEFT IMNV HESEEN 6.27%
(23/367), 2023 4 Fr % 4 & IMNV [H A H % % 15.80% (73/462), % TagMan RT-qPCR #: 1| £
PR HATARRES RAL XN, BT RETKANAALT R+ 0 IMNV &%
FAEMEERA, AREREFRGHNAALTHALE IMNV R ELELRE5. AR
KW, 20222023 SFEKE S L THRBXE . &Y ERRITEEKFFEERE N IMNV A
B, HFRRATAE T F IR IMNV B0 5 B, UERKRLE— P9 &5 RTEERNG,
KR 7 4 M LR AL F(IMNV); 54T % ; TagMan RT-qPCR; 41 4UR 32 ; A LR LA K
FESES S9454  XHEFRIZEE A XEHS  2095-9869(2025)01-0183-11

* [ K RS B A BRI 55 2% (2020TD39; 2021XT0602; 2023TD42) . Hr /K =Rl 2- BIF 5T B 2 1 K P2 B 58 BT 2%
FEABIL 55 7% (20603022022024) F1 [E Z MR 77k 3 AR & R (CARS-48) LM ¥ B . ¥ %477, Email: ruidongxu9@163.com

@ WBIE1EE . skEA, BF5E5, Email: zhangql@ysfri.ac.cn

Wk H #: 2024-04-02, W& EcEs H #A: 2024-04-24
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K= FRFHBE 2040 5 Z A R 3% 50 2 W s 1 PR
a0 B R AR AL TR S5, TERE X 20 4R, HOKM
BT R BR 28 AL Y 1) £ 486 XoF 4 BROGT BR 32 5E A B T 7
R . b, AR Y M LR FE 9 B (infectious
myonecrosis virus , IMNV) 5| & 19 & 44 ¥ L 3% 3
(infectious myonecrosis, IMN)TF 2020 4F1& AFFH 1%
P51 &P (Wan et al, 2023), 5 2t 7 Wi 55 58 X iR
A2 TR

IMN f5e % A2 T 2002 4 EL P AR b 38 Rz B 1
JLANXT R SRR b, R o M B UL By 0 B
BCR @RS AL, 050 X ERIRBE LA A8 41, 3R
FERLIA P 32 2 1) 95 BRAR Ak o0 WL PR A 20 b s S0 R
87 AN 111V DR RSN NG R = SN N S VA NI S
] IV 1) SRR K A4 AT 5% 3 6 3 Ao e AT T BR B F
5%, FFUESZIZ B9 AR S IMNV (Tang et al, 2005),
2006 4F, EEEJE VG 2 1l 5 5 FLARTHE B B T L
RIS I AN 2 232540 TMN AR, B S B e S
IMNV &% (Senapin et al, 2007), M5, IMN 7EEIE
JE VG 09 7R I B . ECL JRE 5% 0 9 T [ 4 X MR 5
B b [X 9 412 38 (Taukhid et al, 2009).,2016—2021 4E[H]
IMNV SEJ5 14 A BN AR K, 5 24 Hh 5% 58 P %t
R & J5(Sahul Hameed et al, 2017; Aly et al, 2021),
IMNV 4G . 9 HOT IR 5 i 42 R 32 XA 7 5 [ 5K
Mz 2k, H iz e ettt B s DA A4
(WOAH) 7y 75 388 2 207 o

IMNV i 78—k, HEZN 40 nm, 7EH
{4 b7 1% 4 1.366 g/mL (Poulos et al, 2006), Ji%
BEEA — RIS, ZAKSTH 120 AN 2 A
(Tang et al, 2008), FEEFEHZHH —1> 7 561~8 230 bp
IRUEE RNA 432 JL(1F1 4 %, 2009; Poulos et al,
2006), JREEFEHA A 2 ANIEEE T EAHELL(ORFs)
(Tang et al, 2008): ORF1 Hijf#B gwfis— 1~ RNA 454
HA, JEER S —A 7 F B 2928 106 kDa A<
FEHE M ORF2 Zifis—4~ RNA MK#if) RNA A
(Senapin et al, 2007),

IMNV 1 £ 22 5 i A HE FLAAXTIR | JRSORTIE
(P. esculentus), &7 XJ%F(P. merguiensis)flFd /7 48 iF
(Farfantepenaeus subtilis) (Coelho et al, 2009)., 3 4h,
B XM (P. monodon) . 4 £ X4 IR (P. stylirostris) i
IMNV 958 L5 s =, (0 BRI e 2 Ao iR 2
WOAH (/KA sh i e ) rpoxt  Je A 3 2 LI B8R
ANGE#E(Tang et al, 2005). K HUZEAINE IMNV G5
A E Yl (Tunes et al, 2021), MFEZEMZE YA
& IMNV ALK ] GR I 2K (AAHED Advisory,

2019). IMNV 7E 16 5 Ji7 38 A 2508 o om] GeA A 14 gtk
38 3 Vg 1 2 5 i R A% 1R A 57 BE 3 N RN 3R BE 3 2
(8] 4% 4% (Vanpatten et al, 2004), Z4 K1k, IMNV {X
TEFEFE TR rp gl iR 38, L 7E B A bR b A7 AR 1 A 1S
FHESZ(WOAH, 2021), ANEAKBBXTER, 35
T ghid AFER LR A R X R A5 4 1T g IMNV
YL, IMNV 38 10] 5 % [CIR IR AR RE(MINV) . A
BEZE A AEAR B (WSSV) . I 4 [ 9 R (Vibrio harveyi)
F ] e FLYN X IR (Oktaviana et al, 2014), H ARG
B2 A& TS, WY WSSV [ XTERA P IMNV
()48 A% (de Freitas et al, 2024), IMNV W] 3# 53 5 5
AR ] 9 28 17 o 520 [ G 1) K AR i 47 7K F A%
#, ARG IMNV A HEMXT IR AR DR T 40 A7 T
FAK, HEGE IMNV FBERERE PR N 100%, HIL,
HE RS IMNV BRIk (Jha et al, 2021),

Utomo 45(2023)JF J& T 25 24 F Bl ¥ IMNV YL ff
5%, & BN 2 A2 DA A BT R0 T 3 586 R X IMNV R
PBHRPURE J1 o (BNSCER AR , XTI & 245 1Y
IR IEREAE, MRz T4, A
IR SR AT R A T HLAY , 7 IR A & T ARSI BT A R
F ORI T AT SR SRS T R T, T A R X
& IMNV 7 P SR B H50R1 G 35 199 /= R00R s
(Chaivisuthangkura et al, 2013),

YE# S 538 R A AT LI, IMNV ZEFh
(CN-20-1) T REZ B YL IR I IMNV SRR H 2= FE LA
FKE, 2020 FEFHELTXIFFMIEZ T IMN b
(Wan et al, 2023), J2F I IMNV 75 3 [ 37 785 X3 4 o i
ryfaste, ABFSE 2022—2023 4E R FF R US4 TH 53
FEXTUR IMNV Ji A7 24 A, SR K A 7R YT
WUl MRS . OREE. TP M. kALY 829 i
FE AT A 2F 5 A GUR BL2E 8T, DA TR
FRIENTHF IMN Bl 45 42 255 — T (0 A TR Sl e k) o

1 #wRER=E
11 HmAXE

X T URERE 5, 7658 P 3 ] — U gt ) T B
&3 W v 2 o 4y VI 2y, B 172 Sk iR AR
THLRAPRAEAE 4%2 T H IR (4% PFA)YH T4t
AU EL 2= AT, T4 Sk MO 55 R L PR DDA IR AT £
T RNA Later FEWRCMBEY, HEHH, HT
IMNV 43F £ W24l

X H A AR, — O R IR S
BAHLURRE, -1 T RNA Later FEW T, HT
IMNV 43FAE W24l
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REGARAE: 20222023 AFARZAL Yo M LR BEHE B (IMN V) LA 717 DL I8 5 185

F2 58 AKRE & 0 R B A 3% X eDNA R AE 48
(Smith-Root, FEN)FEATHIIE, H g Br LA KN
7 0.45 pm, WIELSHE, KIEBLRAE T RNA Later
FEW T, FT IMNV 2374 P24 4610

1.2 RNA 244k

FH TG A 87 8 2 U P- 77T RNA Later /Y
BESRAHAY, A 1.5 mL BT TG B0 45
RNase-free H,O 187k, FM/K AL 2 247K 43 5 2k
RNAiso plus (TaKaRa, H1[E)EHEFEA R A RNA;
fxJ5, F|A NanoDrop 2000 (Thermo Fisher Scientific,
2 [ ) T A RNA AR Fnafifig

P17 F RNA Later [# 2 % 9 UE A QiaGen 24 ]
) Allprep DNA/RNAMini Kit #47 RNA $£H(, RNA
P R4l B (R ARSI ik TR L

1.3 F A TagMan RT-gPCR A& MR H IMNV

KM WOAH (/KA sz Wik s+ ) (2021)
1 IMNV f) TagMan RT-qPCR FY5 ¥ 5% (G DG
RS IMNV, RN AR 20 pL. #4145 M
HIF: — B EBIRMK 15.04 pL GZWAEY, HE),
719 IMNV-412F (10 pmol/L) 0.4 pL, 514 IMNV-545R
(10 pmol/L) 0.4 pL, # % IMNV-p1(10 umol/L) 0.4 uL,
RNA-free H,0 2.76 puL, AZFREIHR 1 uL, 7E7K L RECH]
SR Z . FIH QuantStudio3 SEATZE G E 7 PCR X
#4T TagMan RT-qPCR ¥4, ¥ IR 95~100 C
TN 3~5 min, AR 50 TR 5 min 954754
;95 CHUZEM: 30 s; 95 CZ8ME 10s, 60 ‘CiE Kk IiE
130 s, ARPEREMRAL 40 DMEIR, i EEHS DUECR 95 it
HTEE ST FFRIE T R A 2R (R S0 TS, 2023),

%1 IMNV TagMan RT-qgPCR Hi5| 408§t & 51
Tab.l Primer and probe sequences of IMNV TagMan RT-qPCR

5| #) 24 FK Name of primer

5| Y FIFREL 751 Sequences of primer and probe (5'~3")

IMNV-412F
IMNV-545R
IMNV-pl

GGACCTATCATACATAGCGTTGCA
AACCCATATCTATTGTCGCTGGAT
FAM-CCACCTTTACTTTCAATACTACATCATCCCCGG-TAMRA

14 HmEAMEHETE

AN FAE AN A XA b IMNVY BEPERS 4 #83
/N
FEAE Ay b X IMNV BE 1: R
ZAEZHLIX (B 5 5
ANFEAEG A FEFPZERE S IMNV YRR $ 2801
KN
FEAEAy HE R EIMNV BH : O RE L 2
A AP IS R
15 HLREENRE

x100%

x100%

#EH TagMan RT-qPCR il 5% BHAE AL i 17 20
L) g, BRD TR BEAE T 4% PFA 41
SUEER P EE 12~24 h, RIGHBE 10%L 8,
Fie M ZUREA AL PEAR ME TR, XPREARHE TR . 3
IR AbHE i 22U P ) A (Bell et al, 1988), R
P MLH U] R Y 6 )5 ¥ (Zhang et al, 2005)%F U] H
AT ARG AL (HE) YL (5, Fifif5 A Nikon Eclipse
E80i ‘{5 (Nikon, & E)XTLH4IY) F E4 T WA A1

1.6 BRAEEZHH
Z M Wan 25 (2023)4RE 1) 5264 IMNV fY

RNA 4, J-FFH IMNV () RNA 4 FIH 210 A it
A SR 2 22 ASH) L 8, X J5 A7 %38 i 8 )5 1Y)
Yl F i E a Z Y Fdt B, S8R5, 7E Nikon Eclipse
E80i i3 F HEAT M ZZ(Liu et al, 2017),

2 ZEREHWH
21 HEMEREBR

2022—2023 AEFREREMBE B WL 2~3£ 5,

2022 AEMINAR . LI WYL, iR KREAT
VG L Folh i v S R B A i 367 (3R 2. & 5), Hirp
JLgy %t o o B IRVE AR . B R 1 IF (Exopalaemon
carinicauda) . /& JTUIF(Trachypenaeus curvirostris)FiFiE
TXHREFARSERE ML 276 By (GR 3), HABA Y35 X HF
TERLEY), WIAT ST R4 [l VD % (Perinereis
aibuhitensis); TSI, WWH RV
T #1(Cynoglossus semilaevis) . A - (Pleuronichthys
cornutus) . i fif(Elops saurus). /N ffi(Larimichthys
polyactis) L K& % & 2 9 '] 19 3E 4 2 45 4% (Ruditapes
philippinarum) . K74t 15 (Crassostrea gigas) . Il Il
(Mytilus edulis). L (Anadara broughtonii), ZL4%
12 (Rapana venosa) . &1 (Octopus ocellatus) . 1 [E#
15,7 (Loligo chinensis)% ki 91 13(F 4).
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2023 AEMINAR . HERG . REE. AR RN AL A M
Lo FC T i AR AR 462 el (R 2. £ 5), Hdh L
IXFHR . HARXFIR . AR EXFER TR B X RS
IRk (Oratosquilla oratoria) 25 MRS AL 5 356 43 (F5 3), H:
2B Wy B G RTRR DR A= 1, A5 T sh W1 i rh A e ol
(Artemia sinica) . ¥ 15 314 ] (Annelida) i XUk [ 70
& . R E B ¥ 1] (Protocoelomata) Y £ 4% & 2 46 1
(Brachionus plicatilis); #riig Y, WHERNY
I TR B8 (Pampus argenteus) . 4% ff. Chelidonichthys
kumu) , 7 ORE 3 W 0] B = U R T 8 (Portunus
trituberculatus) . 7 H! £1.(Charybdis japonica), A z)
Wy 1] B 9 ) HE B2 (Turritella fortilirata) . 4 HIR 126 2
(Turbo petholatus). M5 D1, 3CiG (Meretrix meretrix)
it (Scapharca kagoshimensis) . JEREE AT 5 . K1
FHWE | 4L (Haliotis discus hannai) . 2148 A 12
45 % (Sinonovacula constricta) . E 4 (Octopus
vulgaris), HEF S, DLRIEKERE ST 106 7
(& 4.

K2 HRREATRYERR
Tab.2 The distribution of sampling sites and
amount of samples

441l Province and City 2022 2023
111 7= Shandong 122 317
7L.75 Jiangsu 50 /
WiV Zhejiang 48 /
R Hainan 52 21
K Tianjin 59 46
J P4 Guangxi 36 /
& Fujian / 23
7t Hebei / 55
&t total 367 462

x3 MEEFMMERYERR
Tab.3 The information of the type and
number of shrimp samples

WRZEAE S, Shrimp samples 2022 2023
JLAIXTEF Penaeus vannamei 167 325
B A UF Macrobrachium rosenber gii 91 /
HZAXT IR Penaeus japonicus /

HE X HF Penaeus chinensis / 6
# R HUF Exopalaemon carinicauda 7 /
J& VR Trachypenaeus curvirostris 7 5
BEFTXHEF Penaeus monodon

IF i Oratosquilla oratoria / 4
BT Total 276 356

x4 KFEEFYMENHERYEER
Tab.4 The information of other seafood organism
species and population

fhi2% Samples 2022 2023
FifE g L Artemia sinica / 3
Vb % Perinereisaibuhitenss 20 3
M Rotifer / 1
BRI Chordata 32 4
T Esh#¥1] Arthropoda / 12
&S] Mollusca 39 68
WE7K Seawater / 15
M3t Total 91 106

=5 HEXEAGREEER

Tab.5 Information on the month and

number of samples collected
A1 Months 2022 2023
—H Jan. / /
—H Feb. / 27
= H Mar. 75 9
PUH  Ari. / 40
#J] May. 11 19
7~H Jun. 88 45
tH Jul 76 98
JAH Aut. 14 109
JUA Sep. 93 /
+H Oct. / 23
+—JH Nov. 10 86
+—H Dec. / 6
Rt Total 367 462

22 FLAXHER IMNV B R E

P 1R A [ AT b B I R 3R 5 37 1 ML X i
TaqMan RT-qPCR #zill &7, & 1A FLAYXTERNAH
IMNV B, & 1B FLAXT R4 IMNV B, 4
B s, B1A B LT ERICE B Y IMNV G
PRAEAR, P 1B Al FLEA X N4 55 UL SR HICIR PR 5E
(F 1B, HEFLA) B HLA L ARE, 2R
) IMNV B4l PRAEIR
2.3 IMNV BIRIT R 45 #7

X AT 9 27 8 A v TR AR B RE L E4T TagMan
RT-qPCR R, FH5 A it G 1000 245 S5 e HE SR B 447 T [X
WORAT AT, SERAE 2 B, 2022 AEN[RIE THRE
i H IMNY BHPEAS 23800 5105« R 16.95% (10/59) .
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HBIMN LN X W I A RE IR

Clinical symptoms of IMNV infection in P. vannamei

Fig.1

A BB LAHIRRE R G5 20230227007)8MULIET A
B BB -SARHE LY IR FL B R 45« 20230227006(F8
Ji). 7 20230227016(f&FE) . T 20230227007(HIH)-
P A JLANXT RIS (5 B 1)L 23R HCIR IR SE . 181 B BF
2 LA AR AT (F AT LA IRGE, SEEUA FAER
P B vl Y ML R T B R 19 (B i Sk Ak )iz W
JCH Al RAEAR o
A: External image of diseased P. vannamei (Sample No:
20230227007); B: Comparing images of healthy and diseased
P. vannamei: Sample No: Upper 20230227006(diseased),
Middle 20230227016 (healthy), Lower 20230227007
(diseased).
In Fig.A, the abdominal segment (including the telson)
muscles of the shrimp show diffuse necrosis, with the muscles
at the white arrow appearing distinctly white and necrotic. In
contrast, the P. vannamei at the top and bottom sites in Fig.B
exhibit a pale body color, with the tail segment (white arrow)
having white, opaque muscle tissue, showing a diffuse pattern
of necrosis. In the middle shrimp in Fig.B, the tail segment of
P. vannamei (yellow arrow) is transparent, with no apparent
clinical symptoms.

7R 10.66% (13/122) . L7 0.00% (0/50) . $i L 0.00%
(0/48) . ¥ 0.00% (0/52)F1) P4 0.00% (0/36); 2023 4F
RIS THEE S IMNV BHAPEAS 353 50y . Tt
23.64% (13/55). K 26.09% (12/46). LA 14.83%
(47/317), #&# 0.00% (0/23)FIiE G 4.76% (1/21),

AN ] b B DX SR YA A A 25 SR, Tk, R
AL ZR I T E BRI HLIX. 2022 4F IMNV
FRIBEERS: Rl 16.83%(17/101), 1 2023 4F 1—4 A%
R RE BH AR H 218 K 59.54% (78/131), X U] IMNV
O E PR X R R4 b X 3 A T [RIA, 2023 4R
£ B g X ERRE S T R I IMNV B MAS Ho

2.4 IMNV Rt ot

X AT 9 2% 8 A rp B R S B9 A S E4T TagMan
RT-qPCR A& , 5 ft ARG 255 SR i ML R 4 () AR 2H ot o
AT, SEHRAE 3 s, 2022 AEZRURSSRE Y
IMNV FHPERE R AT : FLAAXTER 13.77% (23/167), %
[CVREF 0.00% (0/91). HREHIEF 0.00% (0/7)F1/E TR
0.00% (0/7); 2023 4FEZ PR G FEE S IMNV FH
K BT . FLAIATEF 13.85% (45/325). H A< % HF
87.50%(7/8) . EIXHF 66.67% (4/6)FIE TR 0.00%(0/5).,

X URAT I 2 I8 A T SR S A i 64T TaqMan
RT-qPCR il , P4 il 45 A e FR A= 1) il A 7
KJG AT, ZERWE 4 Fs, 2022 AEZRIK RS
FFIMNV FEPERS H R R 0.00%ARE SRR, Ao 3Ry
ZhI11(0/20), HRSWI1(0/32), FAERSHI1(0/39),
LRI BT TR RE SRR 2SR WL VD #2.(0/20), BER
S TERE SRR AL FE I B (0/5) . ARIE(0/6)
HEE(0/15) F/ N £1.(0/6) , BRI T THORE S RN S AL 4R
LIAAIR0/7) TR DL0/6) . L (0/6) . AEHEERTIG(0/6)
FKAEFERLE(0/6) . 41 (0/6)F R A 15 11(0/2)

30
W 2022 W 2023 26.09%
§ 25 - 23.64%
2
s L
¥ g 20 16.95%
§ o
5] 1%
#HI 1066
2 210t
b=
n”c:’ sk 4.76%
0 0% ) 0% . 0% . 0% ) 0% )
1N AN WL R Kt i) raE wk
Shandong Jiangsu  Zhejiang Hainan Tianjin ~ Guangxi  Fujian Hebei
441 Province and City
Bl 2 2022—2023 HER A By IMNV PR 5
Fig.2 The IMNYV positive detection rates in different provinces of China in 2022-2023
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80f
70F
60
50t
0_
[13.77% 13.85%
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ELIEN 5[56?"?:’&!? ElztiXﬂF EPIXﬂfF %%EIEF FEJTUF  BETIXTAF MRS
PV TRC PM MS

ﬂ‘?é Spec1es

B3 2022—2023 ZAERZE AT IMNV BIPEAS ) 3
Fig.3 The IMNYV positive detection rates for multiple shrimp species in 2022-2023
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N
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S W [*)) ~
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T T T

25.00%

w
o
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BHME# 1 % Positive detection rate/%
(3]
(=)

—
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AR FET] RS BRI WS ksl ek
Artemia sinica Annelida Protocoelomata Chordata  Arthropoda  Mollusca Sea water
F#2 Species

Bl 4 2022—2023 ZFK7 25 IMNV FIPER 5
Fig.4 The IMNV positive detection rates for multiple fish products in 20222023

(=]

2023 AEZFPKEEEER T IMNV BHYERS H 240
T YEEh 33.33% (5/15). 7K 80.00% (12/15),
HARFEM B IMNV FEHRS R IR 0.00% , L5615 5)
Y 1(0/3) . JEEShIT10/1) . BRIT(0/4) . AR
YII1(0/68) . Forr, TR TRRE S AP R e i
66.67%(2/3). PR THE 42.86%((3/7)FIFRH 4L 0.00%
(0/5), AT TRIRE S AN AR R VD 42.(0/3), 5
ST TR SRR R %e d10/1), BRI THIRE S Rh 2
FARBE(0/2) , LREELE(0/2), FRARSHYIITIARERL TS R4
B20/5), MR BEE(0/5) . L1455 A12(0/3) . TRIL(0/14).
UG (0/5) . BRIEO0/5) . FEHEEATIG(0/6) . KA
(0/5), ErEL#HI(0/3) . 433%(0/10) FLIH(0/2)F1H [E 46
B 55(0/5)

25 BEEMIHNALKEFEWMEREBEMET S
XF7£ TagMan RT-qPCR #;:i #1 2 IMNV FH P i) HF

SR IR A T AL 2 BT R 2438 40 M o AU BRI R
2 HE Y g 3 on, Ho PLAA T i B2 47 LA 4141
K BERERFEIRSE (B SA . B), FFIEBEA B 44
(F 5B); ISH 43 #r25 R o, 72 WA SR AL S A 47 7]

MELF) o IMNV BEF 1Y 5 58 .44 32 (55 (81 5C D).

3 it

fEid 20+ Z4R L, B IR AL R PR 5K
R R E P s N N R R O R ik R R TR A
(VCMD)(Zhang et al, 2014)[WFRAFEIFLEMEIET- 2455
SV T R R
RFEJ% (acute hepatopancreatic necrosis disease,
AHPND) (2 H: Al 55, 2024)4F JF % Ml 205
(Enterocytozoon hepatopenaei disease, EHPD) (X245,
2016; /2 ALESE, 2024) 12 B W EER 1 (decapod

fiF (running mortality syndromes, RMS)].
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Fig.5 Histopathology and in situ hybridization (ISH) analysis of the caudal ganglion muscles of P. vannamei

A JUAARTERGREL 5 0 20230227007) 5 LA A 418U #ELU i (HE B4 ()
B: [ A O HE N LA ™ EIRSE IX R RSO 5 A5 IS BB A, T DALY S BLE ETIR TR AE (1 (8 Sk )RR [ 4 R4 (B (L KT 3k ) 5
C: NIRRT INALIEA ALK, 5 ER IMNV REH AR5 55
D: & C HhIrHEPN LA ™ S IRFE X BRI AR 5 A5 R R R, AT DUNLA IR FE XA R i 4 5 IMNV R BT FPEZR S5 5
A: Histopathological sections of P. vannamei (Sample No: 20230227007) tail segment muscle (HE staining);
B: Local magnification (5 X magnification) of the severely necrotic area of the muscle in Fig.A, the muscle shows coagulated
necrosis (white arrow) and nuclear pyknosis (long yellow arrow).; C: ISH images of P. vannamei tail segment muscle tissue;

D: Local magnification (5 X magnification) of the severely necrotic area of the muscle in Fig.C, shows positive hybridisation
signals of the blue-violet IMNYV probe in the area of muscle necrosis.
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I nvestigation of the Prevalence of I nfectious Myonecrosis
Virus (IMNV) from 2022 to 2023

XU Ruidongl’z, XIA Jitao', LI Pingl, YU Xingtongl, YAO Liangl,
LI Wengiang', JIA Tianchang', ZHANG Qingli'"

(1. Sate Key Laboratory of Mariculture Biobreeding and Sustainable Goods, Yellow Sea Fisheries Research Institute, Chinese
Academy of Fishery Sciences; Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao Marine Science
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Qingdao 266071, China; 2. Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract Infectious muscle necrosis (IMN) caused by infectious myonecrosis virus (IMNV)
broke out for the first time in Chinese shrimp in 2020, causing substantial economical loss to the
shrimp farming industry. To understand the prevalence of Chinese IMNV in recent years, an
epidemiological survey of IMNV was conducted in major Chinese shrimp farming areas between
2022-2023. Samples were analyzed using molecular biology and histopathology. A total of 829
samples were collected from Shandong, Jiangsu, Zhejiang, Hainan, Tianjin, Guangxi, Fujian, and
Hebei. These samples included major farmed shrimp species, such as Penaeus vannamei, P. japonicas,
P. chinensis, and Macrobrachium rosenbergii, as well as live feed, other aquatic economic species,
and culture water. TagMan real-time quantitative fluorescence RT-PCR (TagMan RT-qPCR) was used
for molecular detection. The skeletal muscle of diseased shrimp exhibited the typical plaque or
diffuse white necrosis symptom of IMNV infection. IMNV was detected in major farmed shrimp
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species such as P. vannamei, P. japonicus, and P. chinensis. The positive samples were mainly
distributed in Shandong, Hebei, Tianjin, and other provinces or cities around the Bohai Sea. In
addition to farmed shrimp, IMNV-positive shrimp live bait (mainly Artemia) and offshore seawater
filtered close to the farm was also detected. The IMNV-positive rates of samples collected in 2022
and 2023 were 6.27% (23/367) and 15.80% (73/462), respectively. The IMNV-positive TagMan
RT-qPCR samples were further analyzed using histopathological and in situ hybridization methods.
The characteristic coagulation necrosis of IMNV infection was found in the white muscle tissue
sections of the ventral and caudal segments of the disecased shrimp, with a clear blue-violet
hybridization signal of the IMNYV probe in the muscle tissue with pathological damage. The results of
this study indicated a high positive rate of IMNV in cultured shrimp, biological live bait, and offshore
seawater in many Chinese provinces between 2022-2023. Detection, monitoring, and early warning
of IMNYV infection in the shrimp farming process should be strengthened to reduce the risk of further
spread and IMN epidemics.

Key words Infectious myonecrosis virus (IMNV); Epidemiology; TagMan RT-qPCR; Tissue
histopathology; In situ hybridization



