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Abstract

In this article, the laboratory diagnostic analysis, including epidemiological investigation, isola-
tion and identification of bacteria, microscopic observation of parasites and PCR detection of var-
ious pathogenic bacteria in shrimp were carried out to identify the pathogen of diseased Litope-
naeus vannamei in Tianjin Binhai district. The identification results of parasites and bacteria
showed that there were no parasites and bacterial infections in this batch of diseased shrimp; The
results of pathogenic PCR showed that EHP and IMNV were positive; The sequences of the PCR
products showed 99.56% to 100%, and 98.33% to 100% similarity with the reported EHP and
IMNV separately, after sequencing and BLAST on NCBI. The phylogenetic analysis of the target se-
quence showed that the amplified EHP gene sequence had the highest similarity with the EHP cell
wall protein 1 sequence of Malaysia isolate, Indonesia isolate, Thailand isolate and India isolate;
the amplified IMNV gene sequence had high affinity with the Indonesian isolate, Indian isolate and
Brazilian isolate of each year, which was clustered into one branch. It was revealed that the dis-
eased Litopenaeus vannamei may be caused by the co-infection of EHP and IMNV, which should pay
more attention.
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1. 518

JLYHIEEXTIF (Litopenaeus vannamei) T~ 1988 44 51 i rh [E DAk, JLF-HUR T H EXF IR (Fenneropenaeus
chinensis) k13 B KT k38 . SR 1M BE A F=FE UL RN F2 58 25 B2 (AR K, Iz A S B A Ak,
JUGRTE T I (1795 35 1) 8 H 25 58 HH o 2017 4F LU AR A IR B SR B P ML IOIR A A A0 B, o008 35 R AR 1 Dl
BRI, SR ABEZE SRR B Yt R SO M SURFER R 9IS WS T AR MARA I i
VR, KA AT A M ERPS AR RS 505 S5 R S A %8 SR SR X B, R R K BR 2R [1]; 2019
SRR X R AR R FR B IR AT 4R 5 R o, SRR Y 10 A5 45t 8092 H i iy 56
FE A3 AN v IR AR R A0 3 30 [2] s 2019 4V 75 it X MLV Xt WR FR 5E 0 5 8 S AL FE AR i e . v
JERIRIRFEARESE[3]5 2021 3R] Jb 48 X0 09 55 7 A 5 it 00 FHF M M R B A HH 2 e v, B R SR T R
BRETHK[4]

EH O] AL, 9 5 Il A 2 R o) 2403 ] LGB R T 7 M 18 7 B4 R0 B 32 B D o P A S5 A R DA 5
IR 25 X 3R 2 I G AE R ] FLGN TN MR TR A R o0, 5 SO 28 99 o 1 B A% N R 98k 5], 44
FE R ERETR, ORI T AL RERAT SR Bk, 7 e AR AR 1
TR IRHTRERR SIS, O TR X iR R4 AT FR R e D1 EK

2022 4 12 A, RETEEHTIX LRI LGN IR T 137258 42 R AR 4% A LR XTI S8 A0 T, 44
KA —, HowhiF UL A SR . BT 2 AN T 4R [RE IR B2 ¥ FLAAEe o iR i 7
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MR, JTRRIREEE, BAEYIPRRBAE AR BOR IR, 9 [E b 77 1 X PL s iR i3 5 5 P4 it

H s
H 5 o

2. M5 5%
2.1 o8

2.1.1. Rz
8 FH A5 MLENISERT BIR R B R TSI X SR I 1 2 AT A2 0e], P33R K0 (4.0 £ 1.3) cm,
TRAT SR T AT 0 R SLENZIA AR SRS &, RSO T 251 T 12 MR RE A D EOR AR B

2.1.2. RFIRE

FERF: CTAB W HILRTER S Premix Ex Taq. THE/KEZEM [ TaKara; &G, B IHRWHL%
T E AL SR A F A gt W TAEH RiREAE T 58 K.

FEAURE: EEAE S OPLCEAE); PCR AU(ABI); B (CUAE); BIKAERE A —); B
R EXACEEDR

22. B

2.2.1. BREMINRITRFBEERIGKRIER Y E

2022 4F 12 H, REETEEH X LANHAR T IR I 58 00 LRGSR L T 3 P 75
TS BEHULA A M. A —. FBIET SR, S, %I &AL IR R R
VESIRAE, FTIATE IR T M T S R . FRIERT 2 30 K, FREE/KIEZ 26°C, MMIREEL 1 T RIm?,
RIRFFEET 2 14 K, RFET3RE) 30%, HPUER. 384 55 2590 R0 Go i 385 ) (i ROR R . B
YR A BAT SRR B U BT R BRI UK AR, I8 [ 5206 S AT RRE T -

222 MERFERRE

PRECEA SRR 0 O XTI, OB 20 N 20 ik et R ez . LY. BRI O DL A RS
BT E TR TR, 28°CHFE 48 h, WIERAMm A KAENL, BREIULHmaith 3k, BT RA 20%H
WS RN FREY, —80°CIRAFEE . KA SN/T 2503-2010 (%7K firhaf AL A H R MTE) [6]H
KR P ARSI T v AT AT IR . BBz . O IE. LD PR SEAL B A e A I

2.2.3. Bk 16S rDNA R4 E

KK AR UARAT B PR IY DNA [7], F-f8H 16S rDNA i FH 51 4%F 43 2 H (1) % #k DNA #:47 PCR
P, LIS N 27F: S’AGAGTTTGATCCTGG 3°, Filf5I¥F %1y 1492R:
5’GGTTACCTTGTTACGACTT 3’. # ¥4 PCR =#yik bifgAE T, I &6 S i 56 [ [E K AR
= A d.0(National Center for Biotechnology Information, NCBI) M 3l i#E47 76 £k L X

2.2.4. IRBEN

B B ez | IR WL SEE AT ENR G S, TR A S, R 2%CTAB
RSBV ST S I K% 82 . AR GBI/T 28630.2-2012 [9]. GBJ/T 25878-2010 [10]. SC/T 7232-2020 [11].
SCIT 7237-2020 [12] SC/T 7233-2020 [13]. SN/T 3492-2013 [14]. SN/T 1151.1-2011 [15] %% J& PCR
6 73243 90 335 AT % R 13 B0 25511097 7% (White spot syndrome virus, WSSV). SHliME Gt je N Foadk i g% B
RFE 97 2 (Infectious hypodermal and hematopoietic necrosis virus, IHHNV). #F T/ i 52 (Enterocytozoon
hepatopenaei, EHP). X iiF T %95 7 (Shrimp hemocyte iridescent virus, SHIV) . X HF 2t i A SR SEE (Acute
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Hepatopancreatic Necrosis Disease, AHPND). XJHF{%4u {4 LI PRFE 559 2 (Infectious myonecrosis virus,
IMNV) L4 K Bk 437995 5 (Taura syndrome virus, TSV) A . 57 PCR 55 AFAME, PR 38 =ikt il A
TR, Fgs5aEE NCBI Wl TR 2R LL X .

2.25. HXPAMREEEFIINRGHL ST

F 0 FE B vl e 45 B 3@ i NCBI ##s 2 T i) BLAST F2 5% (http://blast.ncbi.nlm.nih.gov/Blast.cqi) #47 ¢
FIFREVE AT, FEM A2 5 R AL H F 41, il Clustal x #AF#ET Z EELXT, RA MEGA 7 # {4+
£h47% (neighbor joining, NJ)#4 & 2 4t & & W (Bootstrap ¥ & 4 1000 IR EE), AT .

3. KRENH
3.1. BHEIFAIEKREER

KN IR ALY —, E77%E, HodiMAekE, Wk, ke, BRAEL, RBH. 8
LA ZIARTE, S EROLIE 1).

Figure 1. Clinical symptoms of diseased Litopenaeus vannamei
cultured in the temporary pond (The arrow indicates the white and
turbid part of the muscle)

1. FREEHRE BB FLYUEXTERIE FRAER (57 3% - ALY B AR L)

3.2. AERFEREN

JRUREE 22 | JFFRBR . LA o E ROk 28 B e T8 R 5 IR Ak 28°C #5397 48 h J5, A/ EAWAEK,
TMAFE. Gaitb)a, PRI F 3 A TEE4T 16SIDNA PCR 373, ¥ 147244l F¢ Al BLAST ELx
AT, SEREIR, 3 MR BSR4 LR T J& (Lactobacillus sp.).

S RO SR, BB URAT AR . B2 ORI 4SS R 8 B A A

3.3. mERN

T e FVK S SR R, TR 7 RO SR B, EHP AT IMNV 2 B0 4 38 7= i) Lk 2%
M5 BT B 4 KN —3, BRI R 514 bp A1 328 bp,  He 5 MU EIARY M H AR, A
SENBATE . FEORRTERAE i EHP PCR 3474l 7 S 457 411 42 BLAST LUt & R oR, 5 NCBI ## e b
EHP fluBE 25 [ 1 2K (GenBank No.: MGO015710)/7 41 AH AV 5 151(100%) s  FEIps RHRAE IMNV PCR 4 37=
il FE 5 v 1 (GenBank No.: 0Q438431)4¢ BLAST LExt4h B Eor, 5 NCBI $dE [ FLANIEXT IR IMNV
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E[EE JB 75 Ak 4% 25 (K1 43 (GenBank No.: KJ636782))F 51l AH P 5 =1 (100%), AN 1% R A EHP A1 IMNV
A% B 1

3.4.EHP 5 IMNV ¥ # R EEEBRFII ARG FHL

EHP RGN 4 R BIR (K] 2(A), FIG15311) EHP fEEEER A 1 FENF 415 EHP Dy RpEE 5
B Fk(GenBank No.. MWO000459). EHP EflJE JE FHE 4 Bk (GenBank No.: KY593133). EHP Z[E /) B #k
(GenBank No.: MG015710). EHP E[IJ% 4> & #k(GenBank No.: MH365434) % ~h— 37, 5 [H /> B #k(GenBank
No.: MW269619) % ;— k2, 57 )& (GenBank No.: 0Q023043)JK AN F 4332 : IMNV ZR G AL I 43
Pres R B (B 2(B)), #HG1S 21 IMNV JELK 7415 B EE JE 78 I 23 BS Pk (GenBank No.: KJ636787). E[fE
/3 B Fk(GenBank No.: KY608806). L7t} B #k(GenBank No.: MZ593846)46: 5 A — K37, 5 Fr /& #4455
BERH(Totiviridae) & #8507 51 T AN 7] 43 3

A Enterocytozoon hepatopenaei SWP1 China MW269619
Enterocytozoon hepatopenaei SWP 1 Malaysia MW000459

Enterocytozoon hepatopenaei SWP 1 Indonesia K'Y 593133

Enterocytozoon hepatopenaei SWP1 Thailand MG015710

[Enterocytozoon hepatopenaei SWP1 strain Binhai

Enterocytozoon hepatopenaei SWP1 India MH365434

Enterocytozoon sp. SAJabbar-2022b SSU 0Q023043

0.20
B - Infectious myonecrosis virus TJ2022 0Q438431

85! Infectious myonecrosis virus Indonesia 2012 KJ636787

35 | Infectious myonecrosis virus Indonesia 2011 KJ636782

Infectious myonecrosis virus Indonesia 2012 KJ636784
60
Infectious myonecrosis virus India 2016 K'Y 608806

30
Infectious myonecrosis virus Indonesia 2018 MK 503768

Infectious myonecrosis virus Brazil 2018 MZ593846

60
Infectious myonecrosis virus Brazil 2018 NC007915

32
Infectious myonecrosis virus India 2017 K'Y 930468

Infectious myonecrosis virus Brazil 2013 KT003689

Infectious myonecrosis virus Brazil 2009 KR815474
Totiviridae sp. isolate TIGMIC 122 ON812828

—
0.20

Figure 2. Phylogenetic tree constructed on the basis of gene sequences of EHP and IMNV amplified
2. EHP #1 IMNV ¥ i8R 5 R G 4% B/
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4. ¥ig

I FE I SR FLARVE T UR 2 BERER R IR KA —, JBHB. IEERLP 0 ik DA R A8 00T
WK RN, RWERFER; ST EREALARTHNHESBEE, AGLEMEAEK, LMHAE,
£ 16S rDNA %58 N FLIR 1# & (Lactobacillus sp.), ML FLER B )@ A 7R HE BRI a1 . &2 Fxt
URH DL PCR AN, 7EJ55 R AL AR R AR A b 386 HE 75 & IMNV R EHP R /N B, I L
X e BB RAR A IMNV A1 EHP AZERBH Y, 17 o X iR 250 BEERLPY (3, AR KR — SR 2,
G ARAEIR IR o Z5 BHED, A FUBR R X LT A IR 58 45 (8] FLAREERTER A 1) J5 5 T g & B IMNV
AT EHP 0 S5 IR A IR G TS0, AR 75— P TR SE .

I AR FEHE ) L5 X R EHP fR G 2 38 , EHP fie 5T 2004 478 72 [8 £ A2 K 22 18 25 A+1iF (Monodon
slow growth syndrome, MSGS) [ B %1 i (Penaeus monodon) 4 & B, 2009 4E 4 1F 2y 4 4RI [16], B
Jo, HREHX & E R WA IR IE T %0 FE[17] [18]. EHP £xifs st sif AP iR R miAR 15 4%, FELAS X i
EIEYIFRIRI, HHAEKZSH B [19]. H 2013 4 EHP AN E 5, 2540 X FR58 A9 LGNSR 5
JE I EHP Yy, B E A F[20]. AW FURA 715 2100 EHP JEF 7515 NCBI AN R B 5 1)
EHP fiBEE [ 1 BT ELECMT, RIASCHTIA EHP MICHE SZE. B, BN B I9IE A ok pE 1T
EHP 7» SMREEEER 1 RN —3C, SREXRAREIE, MEHEDBHELE R, N, A8 7
JLARIEXT IR G () EHP BVF IR FR5E 3 N A SR AEAE EHP i K GL I 8, W RES2 48 A8 T T S (1
A Gt EHP R R, SOH T A0SR v (0 S e A0 b X 5 | B 49 5 Jo = AR ) 2 ELAR PR ) . [
I FE 7R, TR VB 48 I8 SRR AR i 1 0 A8 o — s BT = k% T4, S KPR BEH T 1B Ah R bk
TEPRE & Hh X AL 45

XU A Y4 LA SR FE97 (Infectious myonecrosis, IMN)T- 2002 45 15 K AE EL P R BIL[21], B4 i diF R 50
A S R HHELLAL R R BE AR, BOR R R A2 N IMNV [22]. ZRAREE, R8T, HER
THET 8, ReIAE] 70%LL . B PG IRGE M LR IR A G, R PR & a8 1) B FE 2 76 745 [ 5K
[21]. FRATIAE R T AHOGSCHR, 4h G A SIEU0 3 0 AF 0 R AR - X PL MR iR i s it R R X A A
2022 4 8 A ZHTE AR BNZHE R . 2022 4F 12 F RELEIEHT X UR 1) A FRGE 7 R I A LAt
R AR X R B BB IMN G AU IMNV SE IR 7 51 1) R GElE A o B 4 R B, )7 515 e
NCBI bR A ¥ EL PG 23 B Ak BB JE P V. 73 Bk DA S BN 4y B AR R P 1SR 0k R, B4 471 22 T8 () £
SPYEAR . DRI, R v [ Kty = 22 LA e of M e b [X o R LR FER 4793 2 A 2, T R T8 5 AT 1)
T SRR, T AL RS TAE RIS, KX B iZm BRI L, BATARSE
36w IMING [R5 2 25 23 Bt RS 42 8 B RV IF 2 TETE [R5 AT

MR, FEFZEH S YL FG R, Manivannan S 28 A\ 1 GRIE 7 — BB FRE 7 I B %
R4 [F) I 52 3 7 FFR 8 (Bacu Loviruspenaei, BP). T JE[R4H /N 5 (Hepatopancreatic parvovius, HPV)
HT WSSV FE=Fi I R e [23]. EHEMESIRIE T I T X B3R5 A PG RIS T IHHNV
WSSV. TSV Fll EHP %5 PUF5 J5[24]. Selvin A1 Lipton $RIETE K& 5K WSSV 558X MM A A 43 55 H 5
BEIRIVEEEINEE, UEBH T WSSV 12 4L J (0 IR 25 5 52 21 9 45 5500 B 1 = JUR G [25]. X LedRIE #B
Wi B T AFAE 2 P00 JE R 3k B T IR E OL, EL R BE SRR TR TR S A . S A AR R SR
AHEFCHFRIAREMFEAE IMNV 5 EHP SUEGLRIIL R, X5 Jithendran KP 25 £850] TR AR i Vi ZR ARG
FRESAAT B R I AR, A R EATAE IMNV. EHP LB IR [26]. X 2 P
Ji LB G AL LT ol DA Ay A bR TR B — PR B 2, WM ) R R4k S BN . 7 AR AR
JEBRT ) R, BRI ASHIE 72 HOGHIR IMNV R EHP SR QLB G tb vT 82 B T UR i 5 LR R R 3T IMNV,
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R DRUKEERE S TR, IR T AMA G T B, AEFRTEIERE PR 1 EHP, L AR
LA A AEIR o X ABIRIRIRAT,  AEIEAT XS U T R A v SO0 22 M JEOR B SR & B 42 1 i

5. &hig

ASCRAFATIRAME . R B2 E . A E BOE B TS T3 00 REHEIE T X 2022 4

12 3 H B B0 FLAATE XS IR B0 JREAT R 78 20 47, BB I LRI XTI 2 EHP AT IMNV AZRRFH1E:, 7)
BESEHT EHP. IMNV JE[RIBRGE S, S Gy REH X R B B A% e LA SR SBT3 kS
JRBHIT A3 MU R IR e B A
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