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1. Wil e R AR =22 e, Widl FFil 316022;
2. WiV WK PR IE A, Wil i K 6 IR0 5 SE I 28, Wivl S+l 316021

R RSV AR 1L T 3 IR0 M IE TP = PEAR T (Portunus tritubercul atus)#& & %k FOG R, N FH 40 2055 B~
I F AR RDOCIR A IR A FEROR T-Be, X =0 TR LU TR S PR R I, B =048 18 (4 I R AR AR
FEERICA BRI, 1TshiR %%, KM, o WA T WS 8 K bk BB R 2B 2 A4 e, BF AR S A 20 R 4y
B EURE; R PCR J7 X 18 JE47 I U7 i #F 3 (hematodinium) . [ KE£4E & 1% % (white spot syndrome virus,
WSSV)., T8 XU 7 F % 7% (mud crab discistrovirus-1, MCDV-1) 4 & 5 % I°F iz 910K 5% (Scylla serrata reovirus, SSRV)
BEASH LR PCR A, Z5 5835 B, R IF AR . (O . SR AF 0 200 B ) 7 rhm] L5 1) B Il 1) 240 e s A
MG RR TR, M) i SR R M I IRAR . O NERISRZH 21 I fE A S B IR B 0K, BL T ELAZ 150
nm 4, SEMREN T E BIEHREE 1 (decapoda iridescent virus 1, DIV)JESFFAEALL, R K H1EE L PCR #:
W7 v % AR BB 20 2 URE S i0F 4T DIV AR IEAGIN, Fir G B A9 38 th 457 bp H1 129 bp K/ H M B, iF— 20 MR 4E
GenBank 1 DIV1 [ FZ A 72 8 11 (major capsid protein, MCP)3R ik J R Al =B 2 IR 11 B (AT Pase) # i5 5E K 3 31 it
WStk s 1Y, Yae R SRR & i g 8 B W /N MCP F ATPase & B T i 5 {324 (open reading frame, ORF)IX 4>
Koo Ky HE 315 MCP Fil ATPase 2Kl ORF X A4 #4705 A FIR T 51 L Xt o0 i, A o s R R 5+ 2
H T % 9% 7% )& (Decapodiridovirus)fi 75 i MCP HI ATPase 3L K JE 51 H AR I — 3, & SEU IR = Jete 714 & ik
JF ok DIV, MR A 24 A8 HRET IS, L DIV (5 MCP 1 ATPase J K i {57 IX 3 0 $IE A7 15 43 B T HR AT, i
TR A2 RAT TR BT A SR S AR . O e . WL MR ZU AR 0L, 5 EEY) i Mg FIE = PCR 1
S5 RAFTE . DRFEEE R T I KISR0l =R 8 2 BRI 1 iz S i ie it 2%

XK@ PR TR TRBICEREE 1 A2URHE; A4
hE 45K S: S945 XERFRERD: A XEHS: 1005-8737—(2023)08—1042—12

=Y T (Portunus trituberculatus) s J& H
5% 40 (Crustacea), 1+ /& H (Decapoda), # ¥ &}
(Portunidae), T JE, HAKRE R, HHRFEH,
Sk F EE AR TR . A 20 T4 90 4E4X,
ANTHER SRRV, 18278 F %50
WA, HiE N TEFHARYRBE LTI
e T, =Pt 88 O h W VL AR i K B I 57 5E
i 3= AU B R R R Ak, FRIE R BETS Y
JUE, RTEFRETREME LR, FEGVEA

K BH: 2023-06-13; f&ITHHA: 2023-07-21.

T8 a BEARR, 7™ 5 0 12 ol 1) gt B K I

+ & HUT ® R %E | (decapod iridescent virus 1,
DIV1)J&E T+ /& H i1 %% % J& (Decapodiridovirus),
ST LA G T SRR R BN P E 1) —Fh DNA g
#1231 1993 4E, Lightner 25" ¥ Wk 1E o R £ /R 4
R %51 173 A8 () J5 R St 3R (Protr achypene precipua,
Burkenroa) & ¥t DIV1, EP, 2014 4 Qiu &
AR A 1Y FL4A T X} R (Litopenaeus vannamei)

Hh 4 B M SE B — Bk DIV, 2016 4F Xu 2557 258
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[ £ B5 B R (Cherax  quadricarinatus) H ) B 4%
EF| DIVL, ZJ5kiseA #HEGE e % K IF (Macro-
brachium rosenbergii). H 7<{A #F(Macrobrachium
nipponense) LA & 5t [X Ji7. 2 T (Procambar us clarkia)
oI 232 T e DIV 6% SR s ] Py
S e KEBET-P), IR BB RN 2
B . R 240 SRR . 2 2O BUULEE 7 i R
B8 IR AR LA B E 2 22 A S P A AR RS R P
TR, R S X LE 2] ZUh ERAEAE DIV 9§
TR, FERER MM, AR DIV
REZYERVANIE A ¥ ol R e | £ o Al V)
DIV1 ) MCP P #8481, #5717 DIVI HY3R
I 5 ZE IR P 14 (loop-mediated isothermal amplifi-
cation, LAMP)Killl J5 %, RIXF DIV1 471l AR PR
A 2P X DIVI 19 ATPase J:[H 51,
#3577 DIV1 &30 PCR KN 572, IRl DIV
(1) MCP JE R R 5 X 3 TR, 18 TR 4238 3
ARAENL DIV AE FLYREXTHR A P A RO

20224F 10 H, WiiLAF LSR5 4 37 58 12
MR AR RMERT, TR 80%., KIWEETS )
TR, TR TSR E I BRI e 8 Sk il
SERF . RETC R, TR P B ERLG JIE I
K, AR AT B R R T R B B RS T A
PRV R FH o 1R W2 I 20 2905 350RT i, 555
TR T 5% B G S A 58 55 T 1 R 2R 4R 1) SR
PR T BEAEAS R T8 S AG DU N 4 405 B2 4 AT
WiE el DIV 510 =Pl TR T . A5
3B 25 Ry =P T H AR RN 12
W 55 B4 B A B R LAl IR 2 A

1 HRSHE

1.1 SEIgsrel
YT Wi e SERRARRNIIE 8 a R (s
B HR T A2 8~10 cm, 1A 150~200 g
SR BB B REAS A3 S0 A5 FH 2 1 4% B (5 A7, 5 5 vk
ERRIZ R R L=
FEF]: 0 IR W FR R (BHI) A TCBS 31
55 % 2 (TCBS) I T &5 & B bl 1 1 A ) B R

ABRAFE]; B RNA #2505 & . JEH 4] DNA 2
BURF £ H Omega /A w5 9055 SERHA R &1 A
FEBCHRBHL (P EN A RAF]; Tag DNA R4&
fiti . ANTP Mixture (2.5 mmol/L) [ 55 H BE4E ¥4k
ARACT)ABRZS F](TaKaRa HE); 4%20 58 H ik |
2.5% —#E . 0.1 mol/L BEFRZE K . 1% IR K
A R ERHE AR AE
12 HEHKRESHAESS

BURERIWREAEE, H 75% & BER BRI
REIATIHEE, FTIFEEH, WLEREN O IE KT
MBSk, O i bk U R B UL PR S5 5 K iR
A, WU T WSS TEJCTE A5 U B Y
BRI HEAE L2, WFES 5 3 il R 4 45 Fh T BHI [
PRIGFRIEEA TCBS it I, &F 28 ClaE:
F% 24~48 h, MEHN B 1A KB o
1.3 BEERSMRIE PCR &

i 1 Omega JEK 24 RNA/DNA $2BGR 5] £ i
T 53 o0 P BB B JIF TR A . 6. O UERY RNA I
DNA, XJHEHUAY B 410 RNA 317 /% 5%
42 ‘CARiR 60 min, 70 C#HE 5 min, S50k ¥
A, &M (OIE KA YEm iz W T0 ) (2022)
85 2.2.8 A 4.3.1.2.4.1 TTHEERY PCR kA A
R0 1 BE 257 & A %5 B (white spot syndrome virus,
WSSV)5 ¥, FFARHE SCHRHGE 1 PCR J5 k& i
0 1. BF 3§ ML (Hematodinium) . 75 & XU 52 %k
F#(mud crab discistrovirus-1, MCDV-1)A 5 7 &
I i 55 2 (Scylla serrata reovirus, SSRV)E | 4114
& 1), 519¥ e TAY TR A RA
Al DARER BRI 2 DNA DL R 5k
IRAF 1) cDNA AR, R T8 DNA & cDNA
FBAPERT IR, DAASCR S R AF R 4 B I i B
FEA A DNA T cDNA iy BH X 3R A RA, 1E
T PCR ¥4, ¥ MR N SRR N 25 uL:
10xPCR Buffer 2.5 pL, dNTP Mixture (2.5 mmol/L)
2 pL, rTaqg DNA EA&M 0.25 pL, Bk 1 pL,
10 pmol/L I N5 14914% 0.25 L, KM LS T
IKAME, P2 1.5%B SRR ks, W
A TC H IR &t
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Tab.1 Primer sequencesfor detection of viral pathogensin crabs

54 %% primer name

51941 (5'-3") primer sequence (5'-3")

P34 K Bt /bp amplification fragment

WSSV-F1 ACTACTAACTTCAGCCTATCTAG 1447
WSSV-R1 TAATGCGGGTGTAATGTTCTTACGA

WSSV-F2 GTAACTGCCCCTTCCATCTCCA 941
WSSV-R2 TACGGCAGCTGCTGCACCTTGT

H-F CTGATTACGTCCCTGCCCTT 585
H-R GCATGTCGCTGCGTTCTTC

MCDV-1F1 CTTGTTCAGTATCTTCCCTATGG 406
MCDV-1R1 CACGAAAAAGATTAAAAGAAGAAC

MCDV-1F2 TGTATCCACTTTCGCTTTTC 329
MCDV-1R2 ACTGGTGGTATTGTGTCTTTG

SSRV-F1 AAGCTGATATAGAATTGGCTA 119
SSRV-R1 TCGTTAGCGAGATCCGCAGGA

1.4 HAREZENE

EBERE i i A R B R KRR WIAER
SRR B O REFILN ZH R D) 5 3~ 4 mm
/N, A 4% RHEE, 4 CTREE 24 h; H&
UL K. GENT L RES . A, Ul ik, K5
A HE et B 5 S5 IR 2l s 8L s Y e, 78
S WA T XA U T B |

H R T A S IR B R IR B P A6
(TR AR . B8 ORI ZH Y, B DI H a2y
2mm M4SN I 2.5% 5% O [ E R
(0.1 mol/L, pH7.4), 4 CHlE 4 h I L. 7
0.1 mol/L BEMRZZ il 4 CIEEVE G FH 1%
IR, M ik, a3, B, Yk
figefs, HlBEERED R, HEETEHNHBET
R TR . FAE
1.5 DIV1#&i|% MCP #1 ATPase % F F 51l &
REAGAEMHIHE

PR Omega J:[HZH DNA $2BGR 7 & Ui B
PR AR . B8 O ER) DNA, DIFREUY &
i EE 41 21 DNA MEARGHEST DIV 1Y PCR Kzl .
HRAE SC/T 7237-2020 HRULFHR R0 12 Wi AR 5 B
K 5183 2), LAINZ FIR N5 93517 PCR Y™
1, PCR 94722 1.5%B WS B vk s, W
H LA o RS2 WAl RE h &L PCR A
J7iE#E T DIV iR A, PCR #3448 1.5%
BUIE AR VK S, LER H LR 4501 o

*®2 +RHEUW¥KSE LPCR&NETASI¥FFT
Tab.2 Primer sequencesfor PCR detection of DIV1

LS R B
Eeid 5147 5(5-3) 7R J Bilbp
primer rimer sequence (5-3") amplification
name P fragment
NS F TGCCTTATCAGCTNTCGATTGTAG 848
WZ R  TTCAGNTTTGCAACCATACTTCCC

DIVI-FI GGGCGGGAGATGGTGTTAGAT 457
DIVI-R1 TCGTTTCGGTACGAAGATGTA
DIVI-F2 CGGGAAACGATTCGTATTGGG 129

DIV1I-R2 TTGCTTGATCGGCATCCTTGA

4 GenBank HE A3 DIV1 1 MCP,
ATPase 3 [H 435I B 140 i 4% S+ 4 5 14 (3% 3), LU
B2 DNA 4T DIVL ) MCP,
ATPase 3L [ ORF X &K P 14, L ATP-F/R A5l
Y1, RV AR ZE K 25 pl: 10xPCR Buffer 2.5 pL,
dNTP Mixture (2.5 mmol/L) 2 pL, rTag DNA ¥
AW 0.25 uL, AR 1 ul, 10 pmol/L b R #5149
%025 puL, HAHEE KR, REVETN:
95 CHiAME 3 min; 95 ‘C7AE4E: 30's, 53 Ci k
1 min 30's, 72 ‘CIE{# 30 s, 35 MEH; 72 CHE
1 2 min, L MCP-F/R A514%), RIAKZEA N
25 pL, SHMKEBRSEEAE, RNETN:
95 ‘CHiZEPE 3 min; 95 ‘CAEPE 30s, 53 ‘CiEk
1 min 30 s, 72 ‘C4EfH 30 s, 35 PMPGER; 72 CHE
i 2 min,
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*®3 +RHEUI¥ 1fFE MCP F1 ATPase R 571
YS9 F 5

Tab.3 Primer sequences used for amplification
of MCP and ATPase gene sequences of DIV1

N i L

9”@%%’ 9”@?5”(5’73’) ?}L Hﬁﬁl/bp

primer rimer sequence (5'-3") amplification

name p fragment

ATP-F GCAATGTAAATCGTCAACC 1232

ATP-R AAACTAAAAGAGCGGGATTC

MCP-F  CGTGATATGGTGTTACTCTC 1570

MCP-R  CAGATGGGTCAATCTTGAATG

PR WA 1.5% e WEEE RS LIk IS,
PCR =ik EHRILH A FWT . i2 | DNAMAN
A XTI AR SR S AT HE Y . bexs, [
i1 NCBI H BLAST 4 I 75 fry 32 (R 51 st
FTREIEEREZR . M GenBank W T #5 [G] IR 1R 1Y
MCP Fil ATPase & [H ¥ 51 5 445 1) 3 A 1 371
AT X438, A MEGA-X #4:, Wi
Kimura-2 #EIHRBEIEE, R bootstrap (X
YCEL 1000) 46 A M £ 53 52 B AR B, 38 AR
1 (neighbour-joining )4 £ R L ALY .

16 JRAIFHER

HRE AL 24 SR E T BETH IR, DL NCBI 44
JErh DIVL (1) MCP il ATPase 3 [H 591 (& 55
KY681039.1 F1 KY681040.1), I DNAMAN 6.0 %X
PEFEATE A LEXS 2 B, e IRl & 0 R B, A%
Wit 5 &%, ATPase #4F F 5'%itric cy3, MCP
AN T SuRARIC FAM, BREFFHIAIER 4 s, 3%

F4 BRAEZRF
Tab. 4 Probe sequence of in situ hybridization
¥REF T3 probe sequence
ATPase 541" ATPase gene probe
Probel: 5'-[cy3]+CGTATACACCGTTCTTGAATGCGATC-3’
Probe2: 5'-[cy3]+GGACTTCCATCCCTGAAAACATCATT-3’
Probe3: 5'-[cy3]+CCGTAGTCAATGTAATCGATTGGGAG-3’
Probe4: 5'-[cy3]+TACTGCGATAACTTCGGGATGATCA-3'
Probes: 5'-[cy3+TGTTGGGGAATACCTTTTGGAAAAA-3’
MCP #41" MCP gene probe
Probe6: 5'-[FAM+TTGGATTTTGGGATCAGAAGATCATC-3’
Probe7: 5'-[FAM]+CTGAGCTTGTTCCACTTGACACCAC-3’
Probe8: 5'-[FAM]+GCTCTGTCCAGTTCCTGAATTCGAA-3’
Probe9: 5'-[FAMJ+TAGATTCAATCAACATGTCGCGGTG-3'
Probel0: 5'-[FAM]+GGGGTTAAAGTTGAGCTTGGAAGAAG-3'

PR 5000 r/min B 15 s, A SR 38 W B i AL
TREE, 5 RREHERIRA M. X R ERET 4
X R 1 = e T EE AU T R BT 1
WO, 8. LA AL A ittty

W Tl 28 L A U R BB K Ak, D0 &
WP 5 min, REETHEINE AR K (20 nL/mL)
37 ‘CiH4k 15 min, ZEIH/K RS, PBS¥E S minx3
W, WAesg: WS R WAscil, 37 CHFE 1 h
FeA8: LTSS W, WM MCP Fil ATPase %t
RHRAT 24 A8, W E 500 nmol/L, 40 “CIH iRt
W 238 Jakidk: 37 CAMFTABIE SSC ik
(2xSSC Pk 10 min, 1 ¥K; 1xSSC ¥k 5 min, 2 IK;
0.5xSSC ¥t 10 min, 1 ¥X); 2% 2: BRAETY)
o, W R EREHR Y 2 4258 (60 pL),
KOFETIREN 40 C3C 45 min (B EJEH N
A 50 mL 2xSSC, BjikT k), 2438 )5 Pei(Rl5E 1
WAL VR, o4 BREA TR, Hint
P55 SR ET 242860 uL), KV-EFiE &N
40 CTHAZ 45 min (FREJEHBMA 50 mL 2xSSC);
AT SR Ve (IR 5 1 RIS UE%); T DAPT 44K
WOLIFE 8 min, XPARASHEATYAZ, whUEE M
PO R E R E A B & T 200 s
TGS . FHRRCEERSMMUR K 330~ 380 nm, &4
K 420 nm, K #50E; FAM G & K
465~495 nm, KB 515~555 nm, & 40E; cy3
LG R P K 510~560 nm, K FE K 590 nm, &
2196),

2 HREHMH

21 IGKREREBEHMNE

WA, 1T3hR %, B JE W T il
Rl sUT TR, e R N e ) T R, BRI
JTH, IRCOIERE, W e KT 5058 Bk
WS H AR, FTHRE AT L SR K B R, OB
K i 2% 5 B R R, R R, B s,
JF T J A DL S, P S s PN A o 9 2L 9 05 SR v
R 1),
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Fig. 1 Branchial edema of diseased crab

22 HFEHRBMNNAEFIZFER

Xif SR A ] (AR AR S 8, | i 94 L 3 S LA A
11 Bk, YRR AR, ERWEAMNT,
W5 20 FLP 8 JHF FBE MR 000 J0E 25 20 2143 ) 4R T BHI
ERRE 5D TCBS, fHIREFR 24 h J5, HRL
HABURREAEK
2.3 BEBENRKER PCR i

DL BEREAS T DNA 2 cDNA 1E AR, %
FH OIE #4521 SCHk 4238 1Y) PCR 1 RT-PCR A 75
B, KRR TR TE LR WSSV . I BP
#idi . MCDV-1 [ SSRV RUKGIN, 455 4 Fhw W
35 A IR G N 257 Sy B4
24 HALAREBYIHFMNE

X AR FLR R e TR IT IR . B 0L
Y SUREA B A T AL SR BEY) A F HE Y (a,
W TSR, SRR A L, R Y I
JERRR . O WL, BRAZNY) R T B A AR Ak,
FE P A FF AR . 68 L O LA S0 A Y Ik
21 it X7 T AL 30 R B TR AR (] 2)

it 5 T8 10 JHF R AR P AR 22 43 SR /N8 21
TERAEE, HEFIRE ST, BURE T/ NETR KA
—, HEFIZEAL, o /NE R, A%, S
JE BRI | R e, AtR I e A0 i S R ASOR N ¥ BT,
0 A% [ 46, AN s e fb AR M, o A IR AT
i f, MR L5, B — A JC A 2544 1)
Y.

it 8 (1) O ILET 4 B AR 2, 43 30k, A
R, HEPVEEST, e O JILER A 1) i) 45 2 20
SV, WUREI B K, WL HE R AL A%
AR, A Wi, B R R IR AL, GO L
2T 2 200 B 1 40 A 11 406 L A

T 1) 8 Ry DR, SRS 45 A el 8 Al R 5 4
B, BN PNAT R B2, 822 A R U E G A
2, HN A 22 B LS 2E R T T o, S
822 i, ff R SO HE RS, A A B AR
BEWNA KBS Y, #5068/ 45 45 8
i, B
25 MBRRENLE

e B A U D) LB SR R, e Y
JBERR | SRR R 2 2 v 3 A A S T 9 B R,
HARK/NAA 150 nm, F gk 5240 T4
b, 7E A0 N A UL B B 20 ) 40 i
W . A4, 20 AR o™ EE A Y Ak I A RS EE kL
T AT H A, B O SR A P T T T
WL B 2L A AR 5¢ FAZ U 1) LA B 0 T DA S HLT%
GAITL SUAUN) 22 Tk A i R P (G hl 15 YA 1]
T 20 0 PN AR AN GBI A, LA 2R O SRR ik )
IS 3)

2.6 DIV1#iUA MCP f1 ATPase & 5|4t
#R

DL 9 S 2H SR LAY B DNAVE B, R
714 DIVI-F1/R1 #l DIV1-F2/R2 j#iit &= PCR
JrikitAT DIVL kall, 2558 &3, MRS DNA
FEACTR A DAY 1 3545 457 bp Ml 129 bp Z2 45 4 5
PR, SEMIR/ANESF, B ARSI E N
P14 %A (B 4); LLg1% MCP-F/R #1 ATP-F/R 43
Y1 MCP fil ATPase J:[H ) ORF X &1, i
of AT YY) PRHERZRTG 1434 bp Al
1200 bp MK /N F BL . #F GenBank %(4f %
iz TR L BLAST #4545 0 3L P 31 i1 7
SR RITERE &R, 4550 AP HF 50 &k #H5
B LGN IR X I 5 I 40 3 0 R R 7 R A
HRIT S B 19 MCP il ATPase A ORF X 4K
(KY681039.1 1 KY681040. 1)) AWM E, b
100%. M GenBank |+ s 71 FF H ALK 75
) MCP F1 ATPase J¥41, Glff i K40 L 55 8
(Megalocytivirus)fi 7% . 145 7 J& (Ranavir us) s
5. SHUTRKEEE (Chloriridovirusyi s . iR 22
J5 2 Jm (Lymphocystivirus)i 2 . 1 & H LR 8
WEESE, FIFH MEGA R AR IEILIT R G K
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K2 =i T B UK ) A
al. fEFREEIT/ING; a2, IT/NVEMARSIZERL, EEOER, R R AEIREIL % a3, IT/ME BRIz Bt 58, I
Jig A PR A L 2L 200 A T AL PR A R R (R T SR ) b R BRAEC WLET 4 b2, O LETAEHEIIR L 20 2R b3 O ILET 4
LW, O WEZE SN B O 20 A R T LR R MR IR AR CREHTR); ol FREEERZZ(GI); c2. SRZZ(GDMIR, BBIE(Ge)ll B
WA, EHENARES MY, 3. B (Ge) NZ54F FLZVAN AT G SRSEBE V% , B8 (Ge) P AR L E2 200 0 v vy D g P 3 A (P
Hik).
Fig. 2 Pathological section of Portunus trituberculatus tissue

al. Healthy crab hepatic tubules; a2. Disordered arrangement of hepatic tubules (T), narrowing of lumen (L), necrosis and shedding of
columnar epithelial cells; a3. Vacuolar degeneration and necrosis of hepatic tubular epithelial cells (white arrow), eosinophilic
inclusion bodies (black arrow) were observed in hemocytes in hepatopancreas; bl. Healthy crab heart muscle fibers; b2. Cardiac
muscle fibers arranged in a chaotic cord-like; b3. Myocardial fiber rupture, dissolution, eosinophilic inclusion bodies (black arrow)
can be seen in the blood lymphocytes in the heart tissue; cl. Healthy crab gill lamellaes (Gl); c2. Swollen gill lamellaes (Gl),
narrowed gill cavity (Gc) space, and a large amount of exudates (white arrows) in the lumen; c3. The connective tissue cells in the gill
cavity (Gc) were swollen, necrotic and detached, and eosinophilic inclusion bodies (black arrows) were seen in the hemocytes in the
gill cavity (Gc).

B, S5F BRI =PRI R RS A
# MCP il ATPase 741 5 1+ /& H T RSk 5 B i 1 1Y
MCP Fil ATPase [T FI SR R —3Z(&1 5, & 6).
27 DIVIEZZERFEZAADHNIHER

W E FAM Al cy3 dric IHRE SHEAR L4
WU R (B 7) B R SRR A R A 245 R, RS
WL, HrP 5 FAM FRicd MCP 841 & 4=
SRSk, 55U cy3 brid ATPase #4541 &

A OV DAPL G (R 40O i 5, 56
@A 3 MEOIOEER G, a0, BO)RE
WRGER, MRk RN W Rl B {5 555 55 LA
Loy Ay e, IR b B S R 20
GUREW, AE = Joh TR . O BE . LA
1B 2H 2R A0 i v P R ML B 2 S AR T
HAG S i —2, P e i BRI L 2L b A
S AL 6 0 A 1) 55 PEL A 5 SR AR (18 8)
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K3 e =ik T A S i B
a=b. AUMIRZ(N)BIfR, 205" 2 Ak (V), R rie a7 CREET k), BURREERLT A SE(C);
c—d. MMM FEAERLAL, MR T CROFTSOMFE T MR P, S8R aER T CR O k)M 20T (1 AFT k),
e—f. JIFBRAR, MARMMIIR L i ZF B A 2001 (R EU RT3k ), o R R 3 ok 200 M I5E PAY o 2 A 08 30 200 ML (PR € 1K)
Fig. 3 Electron microscope picture of diseased Portunus trituberculatus tissue
a—b. The nucleus (N) disintegrated, the cytoplasm was severely vacuolated (V), a large number of virus particles (black

arrows), the capsid of mature virus particles (C); c—d. Nuclear (N) pyknosis marginalization, virus particles (black arrows)
in the cytoplasm, complete virus particles and hollow capsid (white arrow); e—f. Hepatopancreas, virus particles released from
cell membrane budding (black arrow), virus particles invade adjacent cells through cell membrane invagination (black arrow).

M1234567 8 910111213141516

K4 B DIV e RGN 2%

M: DL2000 DNA maker; 1-8: DIV1 Jj5 Jii 55 — 4% PCR #: Il
4500, 9-16: DIV R JFEAS 4 PCR Kiil 455, 1 A 9.
25 [FON G 2 0 10, BAMEXT IS 3 0 11, PHPEXT IE;
4-8 Fl 12-16. FRMEFES.

Fig. 4 The results of PCR detection of DIV1
pathogen in diseased crabs
M: DL2000 DNA maker; 1-8: the results of the first round
of PCR detection of DIV1 pathogen in diseased crabs;
9-16: the second round of PCR detection results of DIV1
pathogen in diseased crabs. 1, 9: blank control; 2,

10: negative comparison; 3, 11: positive comparison;
4-8, 12-16: diseased crab sample.

3 itig
DIV 1 A% Yeth FNESE 2 AR 51, W58 27 37 3

Y LR T R AN 2GR ARG DIV JRPET- R
fEik 80%Lh FUT H RGO T AR A AR ) SRR

DIV1 FET- WL FliiE R, (HELRELSLMNT,
A ARG 7 AT DU BE S DIV J5 &%
FET o WK I U SI0 35 5 v AR 45 B (Eriocheir
sinensis) fl ¥} A4 # it )& & & (Pachygrapsus
crassipes) M Fss EE QLA {57 DIV, FR SR
¢ RE 7 PCR J7 IRIE S 1% 0 77 BE 0% 76 P Rl i 6 A%
Ry &, A R R S e R YL R AR TS Rk
46.7%. BRIEUOILL 2 DIV (BRSNS = Jote T4,
B B AR, O R Ei S AER, KRt
TR RIIE 50%; 1M UL i 5 7 AU = Pemi
T, R RS T AT IR 100%., 5T H
SRR =R T 5 e B ) DIVL A Tk
YRR 1) = PR B I AR ARAR L, (A5 R
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Fig. 7 Micrograph of different tissues of diseased Portunus trituberculatus
a. Hepatopancreas tissue; b. Heart tissue; c. Muscle tissue; d. Gill tissue.
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Fig. 8 Fluorescence in situ hybridization of different tissues of diseased Portunus trituberculatus
al—a4. The results of in situ hybridization of hepatopancreas; b1—b4. Heart tissue in situ hybridization results; c1—c4. Muscle tissue

in situ hybridization results; d1—d4. In situ hybridization results of gill filament tissue. Green fluorescence was the hybridization
signal of MCP gene probe; red fluorescence was the hybridization signal of ATPase gene probe; DAPI staining showed that the
nucleus was blue; pink purple fluorescence is the result of co-localization of three kinds of color fluorescence (green, red, blue).
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Detection and histopathological analysis of Decapoda iridescent virus 1
in cultured Portunus trituberculatus

ZHAO Danyang', SHI Hui®, XU Wenjun?, HE Jie’, WANG Gengshen®

1. School of Fishery, Zhejiang Ocean University, Zhoushan 316022, China;
2. Marine and Fisheries Research Institute of Zhejiang Province; Key Laboratory of Marine Culture and Enhancement
of Zhejiang Province, Zhoushan 316021, China

Abstract: In October 2022, an infectious disecase outbreak was observed in farmed Portunus trituberculatus in
Zhoushan, China. Samples of diseased crabs showing unspecific signs, such as anorexia, slow activity, and gill
edema, were analyzed using parasitology, microbiology, histopathology, electron microscopy, and molecular
identification. Parasitological and microbiological assays indicated that the diseased crabs were not infected with
parasites or bacteria. The crab samples were tested by PCR methods recommended by World Organization for
Animal Health and demonstrated to be free of Hematodinium, white spot syndrome virus (WSSV), mud crab
discistrovirus-1 (MCDV-1), and Scylla serrata reovirus (SSRV). Histopathological examination revealed eosinophilic
inclusions in hematopoietic tissue and hemocytes in gills, hepatopancreas, and the myocardial tissue of diseased
crabs. Meanwhile, transmission electron microscopy showed that the virus in diseased crab tissues exhibited a
typical icosahedral structure with a mean diameter of 150 nm, which was similar to the morphological
characteristics of Decapoda iridescent virus 1 (DIV1). Nested PCR detection of DIV result showed that the first
step of the PCR produced a 457 bp amplicon and the second step of the PCR produced a 129 bp amplicon.
Phylogenetic analyses using gene sequences of major capsid protein (MCP) and ATPase revealed amplified
sequences, DS.MCP201010 and DS.ATP202210 sequences, had the highest homology with the MCP gene and
ATPase gene of DIV1, 100%. Therefore, it was determined that the pathogen of the disease was DIV 1. In addition,
specific probes directed to the MCP and ATPase gene of DIV1 were designed to obtain the distribution of virus
particles in the hepatopancreas, heart, muscles, and gills of diseased crabs by fluorescence in situ hybridization,
which was consistent with the results of electron microscopy and nested PCR. This study presents the first report
of DIV1 infection in cultured Portunus trituberculatus, which will provide a strong reference for the prevention
and control of the disease.

Key words: Portunus trituberculatus; Decapoda iridescent virus 1, DIV1; histopathology; in situ hybridization
Corresponding author: SHI Hui. E-mail: huishi2002@126.com



