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AT A7 R R (EHP) IR G RiE B R B E
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(1. BHPERERY KPR ER YRR L Bl 2013065 2. KRR B b H0E K B 5L T
AR T R T S R WS 266071)

BE Wt 4 5k, HT BT 7 i & (Enterocytozoon hepatopenaei, EHP) 7 4T (# %, & 3= 7 xt iT 3% & &
ZHHk, AFRAANZ EHP FHE N EEZRLARIE, KRN AREZE FH L H EHP 7
A K A B B AT 4 5 E(ASp) . AT R BUE (ASe) . B4 R M (DSp). ¥ B X 8% (DSe) .

EEMMBENE 6 UGBS BTRT RA M. ASp MK E &, ZKXF &5 XTI AL AR
#F(WSSV). i 7 B WA 5 % (CMNV) | 4] i 48 8 b1 % 7% % (SHIV) . 30 & M A7 IR 35 30 &) 7 o
IH (VPanenp) 72 ¢ 1 & T R o 2 403 30 7 3 (IHHNV) % 5 A 56 87 5 W7 R X {8 B i 2 &2 X
Fpis ASe MK B 7, XAl &40 TR & 10" copies/ L i ; L EHP TagMan RT-qPCR 7 i %
AR, AR TR A B X 298 G I AR A & AR £ R, X &8 DSp 7 99.2%. DSe ¥ 91.7%;

KA & Xt EHP A & KRS EZE N 100%, HHEFSBNEEFEY 95.8%;
KA BA20CHAOCEET AN TRFETANAMIRZAAU L, KFRKHA, KELHZEFH 6
EHP L Al A & LR EEE., ik, AGES. FRrlm, EAEFRREERER
B, T R TR SR FE I3 2F EHP o R EUE AR

KA AR RARFERTHE,; KA E; AGRERN; HEESBIFMH

hE 4SS S945.1+9  ZEKERIRED A XEHS  2095-9869(2022)04-0218-08

TRt HUJR G X U JBR R A W R BT R VU I LAt HUEE N Y Z2 R0 A7 G o Tourtip 45 (2009 )44 /8%
F% 58 BE 5 %R (Penaeus monodon) H (Anderson et al, Y MR T B 18— 2 S 7 B OF XA 4 0 7 i
1989) . Hudson %£(2001)#zi& , H A X} UF (Penaeus  (Enterocytozoon hepatopenaei, EHP)., It)5, #Eg. EP
japonicus) 1L A7 7E 48 F HUB YL . Chayaburakul 55 FEJEVEE . EDRE . W | ZE N B AR E SR X R
(2004) &K B, ZREFEBETXIFERZETRE S @G ASMH4kKL 1 EHP (Jaroenlak et al, 2018), iL 43k, EHP
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TEFR E SRR IR AT R E S AT, CEChEERE
Fr RN B Y B D 22— (RO A A 8 e L v 1B 4 B
JRI5E, 2020),

EHP 7£/325 FJ& #4144 (Microsporea) . 7 fifd 1t
F} (Enterocytozoonidae) . % fifl H J& (Enterocytozoon)
(Sprague et al, 1992; Tourtip et al, 2009), X} ¥F /gL
EHP J5AEKZE, (HilH A& E4FET (Biju et al,
2016; HAESE, 2016; 2275, 2020); EHP 8L X} iR
FHATIE R H . JoHH B AE (Remany et al, 2017),
B 23 A A IR AR RS 2R
A K EEPL 4 (W55 7755, 2020; Aranguren et al, 2017),
25 X W 3 5E 7l i BB K R 28 T R (R Y A
2019). HHG, 1 ICR S A 259 AT A ROR KA ERA P
() EHP, X UFSRFE A ot EHP -SSP I o i
RHIBT i A FRFE RGN E 2L, EHP ELARACH 1 pm,
FHOGAR EL IS A TN 3 A RIHE(Tourtip et al, 2009),
M EHP MYZHZLU2E Ik m AR Bt . Fents, Hil)
Wiz, nFEYE R EEHT EHP &, Hhi
5 AE R PCR FIZEGE 1 PCR Bk, {HIX 2 fi
J5 1 B D B AN SRS B AN, PR T AR 2 5%
FEIR 7 0 ]

1 2 10 W1 R 38 A 2 45 R 33 (loop-mediated
isothermal amplification, LAMP)3; R #: 57 T EHP ) #1
Gyl R vk, JF Al 7 Kbt &, &R
e 0z ) e P A DU P e 2 8K, AR S IR
R DA HZUOIE) (KA F M) . &l
LTS 683 5 FITTAA T M A o 55 FL M S
SR, X 6 iY 4 A AR S (analytical  specificity,
ASp). ot REE (analytical sensitivity, ASe). 2T
7 5 1 (diagnostic sensitivity, DSe) . 2 Wr & f§ /&
(diagnostic specificity, DSp). & M Ffa e PESE e
FE T RGP o

1 #wREFE
1.1 JRIFEPAMHERE LIS

R JFF 1Y B S (EHP) L i 8B ARG 8 (CMINV) |
FIBEZE A TR 7 (WSSV) L B2t B AR SR 28 9 Rl v
AR (VPanenn) « TS 2T B i il 41 R IR FE % 1%
(THHNV) 13 1l 41 ffd 001 % 9 4 (SHIV) 2555 J5L BH % 2%
i P A S 00 2 T 45 TR AT o

2019 4F 10 H ML AR 28 165 B T 35 77 51 7 Wl A fe
FLANEEXTURIG IR 250 F&, £ TaqMan #REF9¢GE &=
PCR (TaqMan-qPCR)J5 A5 7 >y EHP B, M

LI AR 45 7 R 77 8 7 2R 4 B A R G 48 R L9 e
X IR (Litopenaeus vanname)tE i, Horb 48 (kR4
TagMan-qPCR % (Liu et al, 2018)4:ill & EHP FH:,
B HAE N BHP FRYERG R &

1.2 FEMHFEELH

FE{UHS: ABI VERITI 96-Wel B4 )% PCR ¥ (3£
[, nFl#EJ2 ), BIO-Rad CFX L7 GE & PCR
C(EE, mA#EJE ) ; Eppendorf &5 .0 HL(fE [H ,
Saxony), 1 HEIR4EECHE, by, HhE 70D #E
FPL(H A, K8,

F 34K FIP/BIP/F3/B3/LF/LB 5[4k T2
TR BRGARAF], Ex Tag i, 10xIsothermal
Amplification Buffer, MgSO,, Betaine(Sigma, [H),
dNTPs (%35, THE, Jb5)Pl & Bst 2.0 WarmStart”
DNA Polymerase (NEB, 32[), TIANGEN (H1[H, Jtx0)
RS 215 4] DNA 25U &, TaKaRa (FF[H,
FGE ) R/ N BT &

1.3 {HLAFH DNA REX

X 1.1 Y 298 AR EA T g, R XTIR TR
FA T R VIS AR 41 20 60 mg, HERE A 3550 PR
Sy — Iy A RTIAE S, R S Y A UL 41 DNA
PBGAF] B 414 DNA, BT 60 uL PEPLZE b
W(TE)H, Thermo NanoDrop 2000c il & #% iz ¥k B,
IRFET-40°CokA s — A F Ed s, FTR
FEERAE, FT EHP 2 W7 R U A2 W ke S

1.4 EHP#EEREBAHFRAIRERG &

A EE B IR5) &5 FIT TagMan-qPCR A0 /) 52 450
B, MG 2 45505190 (36 1 F3 1 B3)X} EHP [
PERZIRIEAT PCR 714, RIS &4 EHP SEILH Y H
bR B, 4 BB 22 /N (2018) ) ik M 2 & EHP A BERY
FA TR, TaKaRa 5k $2 R 5] & i B 21 ks
DNA, NanoDrop 2000c il % 55 41 i ki DNA ¥k, i
K7 B T 40 C PRI o 72 F A0 23 ok 5 DAL

5 D1 K=6.02x10° 4 U1 K50/ BE /R < (SR e JBE )/ (B #
AR B TR K BE <660) o

TG IXTE 2% oh3goxt 2 195 DB EHP BHAE Sk
DNA #1710 fiF e EERSER R, H &R 5.05x10°~
5.05x10" copies/uL EHP PH: FORIAR1E & , 80 C A7,
FHF 53 b R

PHs EHP #UEL R BLR PCR RNIfRR: 2x
Reaction buffer 12.5 pL; EHP-F1 (10 mmol/L) 0.5 pL;
EHP-R1 (10 mmol/L) 0.5 pL; JoB§ X F&/K 10 uL; PCR
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*®1 EHP-LAMPS3|#E7I

Tab.1 EHP-LAMP primer sequences
5|#) 2 FX Primer name 5|9 /751 Primer sequence
FIP CGTTTGGTTCGACAGTCCAATTTTTATGAGTAACAATATAAAACATGA
BIP GAGGCGTCACAGAAGTAGACATTTTCCCGTATTCTCAATGTCTACAC
F3 GTGCAATTTAATAGGAGAACATC
B3 GAATGGTAAGCTCCCCAC
LF CGTGAGAATAGTCAGTT
LB ACATACACCTATCATCCCGGAAG

SRR . 94°CAEYE 5 min; 30 MEFF: 94°C 30,
59°C 30s, 72°C 30s; 72°CZEff 5 min,

1.5 EHP#&NiXFI N iFRE

EHP Bz P 4 350 & 422 LA T 25 BRIT R i
iRl

()RR EE B A I T R AR & BT 0 % 5% 1L
o, FHEE T A DB SRR /NG AP TR AR ZH 4, A
I SRR SR AR b, DO 2 SURE T S
AR, B RAE IR R AR i b 78 4=, Bt 4t
27 B BIRAE RIS B /NS v

Q)M b3 . R AE R 7 /N I 30 pL i
RGN A W, BRHBER 10 s )5, BRHEEH
[ R B 28 2 A VR A IR T Ik 1 min, AR5
B 58 1) R A S e AR 5] G AR %) B 2 ko e g
Ao B XS R R e 8 B AR N, 95 C AR IR
3 min, BUHETEIRAH 2 min,

G B RN : B LIRS H S A B R B 2 %
NG5 R RR AN N, 16 63°C 4 FIRIE 60 min
HEATY 4G RN .

(DRI AE B BRI BT 95 CRI & B IR
3 min, SRJEHGHARIA, KRG RS
10 s, ARG PN 35 1 08 A A R YL Rt Al AL I 5 A6
BN Y RN FE AR ST

G RHAE . SR EREERE, KK
TR SN WEBE; AR R RIS
FELT A, A PR R 0 S B 8 R gk e, MR
F G A e R AR T A 45

1.6 EHP # Mk F & 468 S HIEH

1.6.1 2 # 4 (ASp)l K BEHLIEHL 4 £ R —
HEHl A EHP Bl b e 2 Bk il i) &, 43 ik
Il EHP, CMNV, WSSV . Vpaupxp. SHIV Fl IHHNV
FYBHPEAZ TR AE &, BEOYRE il 3 N . HARKI 7
oo AW pL IR BHE A RRAE S LI AT IS Py,
63°C 4@ IR 60 min J5 i €, PPAHIRF & ASp.

Al 1
Fig.1

EHP B s 46l i) &
High sensitive kit for rapid
detection of EHP in field

1.6.2 4 ZHE(ASe) MK A T EHP i
PR 2 ORI ) SR I EHP bR v TORLRE S 19 43
Mr R, L) 5.05%10°~5.05%107 copies/uL ) EHP [
P RIS M A IR, A 1R P ) & () —Je il 1
R & BEPLIEE 20 £) X E5 PCR k1T ASe
M, R A B AR R R . % 5.05%10°~
5.05x107 copies/uL 1) EHP PHA: kA5 o 5 78 95 °C Tl
AR 5 min, SRJFHCT pL ARG G A A, R Aa il
B 63 CalmihirlE 60 min #4780,
5.05%x10"~5.05x10* copies/uL & 5.05x10° copies/uL HY
EHP PHEFCRIARAES R 3 ANEE, 5.05x10°~5.05x
10" copies/ul. EHP BHYE R bR e AL E 10 MEE
ASe HUKGINSE AR 50% 174 Sk i B SS R 1y
I EHP FH M R AR v e BE Skt 2
1.6.3 ¥ W74 2 (DSp) A= 7 R A (DSe) i iX
5 OIE (KAZHHIZWi T ) 1.2 3 ket
PEIR 2 BT 40 AT 56 UE (%) S5 BELRT 92 ” op 56 T 254048 DSp
H1 DSe MK AT FEPELE “95%L) B AE X 0] . foiFiR
25 2% N, T SR GRS NS L 279 1R
ol DA I PRAE it 0 A7 328 A G0 0 5 Xof bl B 23K o ARAF 5
FIH EHP 337 PR i 52 Sk 3k 7] 65 A0 2 4 19
EHP TaqMan-qPCR 3%} 298 43 ilfs AL & HEF T X He il
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K, AR5 &K 5 TagMan-qPCR il (9 25
B, FFARIE T 2020 DSp=ial7 & B M 55/ G50 &
R 53857 B M1 BH 1 550) < 100% , DSe=1877 & BH P %L
AR & BH PR AR BB B M%) < 100%, %t EHP £
A7 &Y DSp M1 DSe #4774
164 FTHAMREE Jil EHP TaqMan-PCR 46
SR X IR I PR 2 4URE By DNA, R AG I 45 5w 2“1
30 MG FR PN E I A Ifs S 2H 2 RE (b VE S EHP 5 BH PR RE
i’ L CFE 30~35 NI N R I R I R AL ZURE AR VR N
EHP 55 BHPERES " “7E 39 INMIE P AR IR I R 40
ZURE S E R BEHP BAPERE S (Liu et al, 2018), 1411
IR 3 KGR ZIRE SN T EHP (Y P03 bk v R A5G
D) G AT 2 M, A Bk 3 2RIG R4 2R
fl X A — b vk A P2 i EHP R IR ) & e AT N AL
PRI, FIH IR 3 ZRIG R SURE Sk 3 AR A 7™
() EHP A I35 S b A 7 v (B) 3 &2 PR K5 EHP
Az 390 B 1 SRAE I R 4 2 T ARR I 3 2Kl
PREGURE S S0, SR 5 H TR G id B A 2K i
TR R e P AR AL B, f e, B B 2RI R AL SR iy
12V A 5 R (BHP 5% B (55 B (B M) & T 8 4> EHP
R Hh RS0, P0G 25 A e WS R I (T
B, IEARPE I SR ALY He R GE T T SRS 2 SR
B R RO ER e fF SIS R 3 AL E
ST RPN SEREME . RIS PO AfE SR
bR 1~2 4> “+7 , FhssEME; R bt
gfF o ha-Rep <=7, HEBAH
1.6.5 #& & P I3 AR A B R &
B BRI &3 530 2 453 A AR e PRI
2 RN R A 5 1 LR & 2R E40TC
fAE, 1012 A8 4 A AR 1k 5 2 HilHlE
SRAE20°ChHEAE, BEH AR 1 W, Bk R it
R & A 3 AR S T PRI Y AT R AT
Fetk, R 5.05%10° copies/uL i EHP BH: J5 i A i
rn VE AR T EHP A7) &5 p9 Fee k. )
Wt B, AR NS EHP KA @ SR 0 &N
PRUE EL R 0 FE X 25 S H0 B EHP 30 & N IR R

EBH
2 #R

21 HHEREAS)MIXER

2 WSSV \Vpaupnp .CMNV . THHNV Fl SHIV
S5 5 Mo ) BH A A R A T R4 T IR, ASAF5Y EHP
R 370 B (AR A5 1 BoR A RB 4T th, HIWT S EHP
Bt 3 1y EHP FHAM: A RRAE i 2okl JHCAS I A5 4 1

INOHER, FIWh EHP PHYE, FiRZERFEH, AW
Y EHP iR &5 Bk 5 Fhxd s IR A% R 4 G
X N(FE 2)0

BRI IR

Negative control

PR

Positive control

K2 EHP RlilR & r9 ASp MiK4h
Fig.2 The result of analytical specificity of the
EHP detection kit

22 DHRBEASe)NIKER

I EHP Kk &5 TagqMan-qPCR 7 LX)
EHP FHME BORARE S B 10 A5 86 B H B (5.05%10°%~
5.05x107 copies/uL)4: B EATAIN, 404 G 0 25 SR H1)
FE EHP (AR50 £ 40 L T TagMan-qPCR J5 32 [ 43
B R B (ASe) o WA EE R WoR, YR A hoin A
10°~107 4% DU EHP BHA%: BB AR i 4 i, RS04 Gl (5
JE¥hstske, BESENTELE R " kR
S RELL L5 SRAT oA 107 #5 DU EHP PHE 5
BbRIEM I, R SR sk EE AR
IR AR A A 10" ¥ DA EHP PH P TR AR 1fE
mn I, RIS R SR ST AL T IR 47 ~ 4
K, {H EHP KA &% 10" 5 01 EHP BH M Fok:
BRI S R R Ry 50%; 340, K& AT 10045 01
EHP [AMEBORARAESL I, H R AR E, R Igh )
ENPAME . LA LiRgER, EHP AHAHI &/ ASe N
10" copies/S (K 3).

2.3 LHTFE R 1% (DSp) TS T R B B (DSe) MK 45 5

FIFH EHP TagMan-qPCR J7 3£ %+ 298 3 Ilfi A i
PEATRG I 434, A 5 2R i o, Horb 48 0y RE o EHP
FHPE . 250 (3 FES 8 BHP B A EHP K5
B X LI R AR S R AT G I A 2 R R, 48
TaqMan-qPCR J7 {245 I Ay BAPE ) i R AE i o 44 40 2R
EHP A0 & i b . 4 0 kB, 250 1
TaqMan-qPCR J5 &AM 4 B I RRE & 2 404
EHP K500 &I i P 248 0 I BAYE . 1545
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&l 3 EHP AR &4t F TagMan-qPCR
Rl 7775 ASe AL, H
Fig.3 Comparison of analytical sensitivity of EHP
TagMan-qPCR and the EHP detection kit

1~8: 5.05%107, 5.05x10°, 5.05x10°, 5.05x10*,
5.05%10%, 5.05x10% 5.05x10', 5.05x10° copies/pL;
9: Negative control; 10: Positive control.
i, % EHP K57 &40 Lk F EHP TagMan-qPCR J7
%19 DSp M 99.2%, DSe K 91.7% (5% 2).

24 EEEMMKER

FIA 3 AR A F= /) EHP K385 A4 50
2t TaqMan-qPCR J7 755558 R FIPE | 55 B Ao PH
0 3 AKX IR AU, BRI 8 AR A .
ML W, X T B AR S RN 5E FHAE &, EHP A3

TR B A P B TR R A E AT AR 100%; X T
55 PHPERES 3 AN LUK IR & AY it N A2 PR AR R
J9100% . 87.5%F1 100%, 3 AH i)kl 77 & 1 &
BN 95.8% (3 3).

25 FEMMKLR

SHARAFE TSR 2606 F () EHP A7) &
MRS R R (E 4. | 5), EHP &7 & 7E—20°C
A TFRAE 7 A A B BEREARI 7% 10° copies/pL
B EHP BHPEBCRIARAE S, 208 B A S Tl & He
R e HM S O ER A, EHP Kl &7E—40
TN FRAE 12 S H BHSRERS AN H & 10° copies/uL #Y
EHP PHYEFCRbRAES,, W62 A Y TiA &
Kb 7 BRSO, NIk, EHP K&
20 C &M PRI ZE N 7 A H, #6-40°C /Y 514
TRAEMED N 1240H

3 it

AR AEE LR E AT & EHP Bl P
e R & 6 MRS EGAT T IR
i o FEFPEMNAZE R, %R G e = v b 1
EHP, HAMRE MRS, ASe ML REM, %k
F £ RS I A5 R fE PTG 10" copies/ 2 B H ARIZIZ ,
FAB 0 R AT, EHP A AR &2 ASe

&2 WAEXNREIREHE RGNS R
Tab.2 The detecting results of different samples

SEZHE S Number of reference samples

miH
Items

TagqMan-qPCR HfitA I BHIFE T (48)

TagMan-qPCR #ffi A f4 B PERE 51(250)

Positive samples confirmed by TagMan-qPCR (48) Negative samples confirmed by TagMan-qPCR (250)

EHP A8 I @303 BH

- ; 44 2
Detected EHP positive of kit
EHP Rel i) el i i A »
Detected EHP negative of kit
2EHL4T Calculation result DSe=91.7% DSp=99.2%
®3 EHPRIMXFISHEEHNIKER
Tab.3 The repeatability test result of the EHP detection kit
Az PR B b 55 PR it S B AR
Production batch Samples confirmed as negative ~ Samples confirmed as weak positive ~ Samples confirmed as strong positive
20191128 8:0:0 0:3:5 0:0:8
20191204 8:0:0 1:2:5 0:0:8
20191206 8:0:0 0:2:6 0:0:8

TE: BARE R G SR I R REA R, Son A BIER - 55 PR R s BH AL

Note: The results are the numbers of samples detected using the kit and display in the way: Number of negatives : Number

of weak positives : Number of strong positives.
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?TW

FR X R PR R
Negative control Positive control
Bl 4 20 CatfA AT 50 A i e e ki 4G
Fig.4 The stability test result of EHP detection kit
stored at -20°C

6/\ H 6 month

04~ H Omonth 44 H 4 month 84~ H 8 month

1AL

FH X R FHHEXT R
Negative control Positive control
K5 —40°CREAFZ AT R & B AU P 4 2R
Fig.5 The stability test result of EHP detection kit

stored at —40°C

124~ H 12 month

Fb 53555 (2016)PFAl L T 4R IR B H R 1) WSSV )
Yyt e R AE R IERF & ASe (10% copies/ S
o TEJTJE EHP Bl bR s 2 aok il 5 & ASp
ASe MAT R, S BE e A R 0 AT S S R
FE, ARG OIE (UKAEZHizWi T ) 2ok, H)
FHI EHP K750 &6 298 il PRAE S i AT 1 3043
¥r, 5 EHP TagMan RT-qPCR J5 A0, ZiR 7] & i)
DSp 4 99.2%. DSe } 91.7%, FIH T 1L F 2
PERE. MAVMA LF, ABFSE EHP Rl &2 Witk
fit 5% LI EHP TaqMan RT-qPCR J:AAH > , RE#LLT
b i 2 IR R R e AR EHP 15 2

Ao ) 6 2 7 3k R R TR R/ AS R ™ i
[E]2 W RE AR e M, BIAS (] 32500 Al [ 2R AR A 1Y
AT A, T OR B T P e T R R 45 2R A AT
PEAE R BB, AAFFENT BHP Kl 5 & ] 5 4 i
TREE R, YT B PERE S AR BHAE S, X5 & Aot
P AL TR R 48 A B B2 PR R 100%, RINFSE 5 Xt
FEIBAPERES, 3 A PO St P Y B & AR
TN 100% . 87.5%F1 100%, =X & i Tk &

o 0 SR RS ALK T R T AR S A S R PE P L 55 B A
FIE)E) TagMan RT-qPCR 5 fr &8, FiRiFsE
HFiZIKH & DSe N 91.7% (5 DSp LR ITE 99%)
N AR UE T 53X — o XPARTRIE R EHP AS I 57
EREZEN A, 3 ARINELH &tk El, EHP
R A R I 25 SR AT A 95.8%, PEAEFR IR
FE o M LRGSR AT LIS, EHP &R S B A B
IR AT AR

IR S A I 7R DA AR 7 B B — e
B DI PR | 1B . o A DL O P AR
AR, HIE, B RGPt R — 3%
Jer AL 0 3 7] 6 0 A R P SR 2 — o ARSI SR
EHP #A5) & pd R PR 25 R /R, 7E20°C 4%
WA 7 A H, FE-40C &M FAME 12 A, il5)
&R BRI AR IR A R mfe . X uihd,
AR G AE-20°C F1-40°C 14 2514 T it 3 2 BE 45 1 A2
SEPRA TS A A R G I R 7

zE LR, AWF5EIT AR EHP Bz = 2 4
JEE R ) S AN EAT AR T 8 | T &2 i A& BT
AP, FR RS . REUE | ERE AR E
ARSI RAM R, FIAXTER EHP A2
WrER ek | RAg . RITERRIEE A, A7 B T4 X%
U 5 B A b 58X M o R I 66 2 B 6 EHP fr A
fedr, HABE0SEERN N

L % X M
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Validation of a Highly Sensitive Kit for the Rapid Detection of
Enterocytozoon hepatopenael in Field

LI Yingxial’z, XU Tingtingz, LIU Shuangz, WAN Xiaoyuanz, ZHANG QingliZ«:D

(1. National Experimental Teaching Demonstration Centre for Aquatic Sciences, Shanghai Ocean University, Shanghai
201306, China; 2. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao, Shandong 266071, China)

Abstract Enterocytozoon hepatopenael (EHP) has caused serious losses in shrimp aquaculture in
China in recent years. For cultured shrimp, disease prevention cannot be carried out by vaccination
because of the lack of specific immune mechanisms. The most effective measure to prevent disease
outbreaks is to conduct on-site rapid pathogen detection as far as possible for relatives or seedlings or to
carry out on-site detection early in the onset of shrimp, timely detection, and identification of pathogens.
There is, therefore, an urgent demand for rapid detection techniques and kits for controlling and
preventing EHP. A novel, highly sensitive kit, developed in our laboratory, can achieve rapid detection of
EHP in the field by optimizing the three steps of tissue nucleic acid extraction, nucleic acid amplification,
and nucleic acid detection, and provide a practical solution for early rapid screening and detection of
shrimp EHP disease. To validate the newly developed highly sensitive kit for rapid EHP detection in the
field, a systematic evaluation of the six performance parameters of the kit was carried out in this study.
The analytical specificity results showed that the kit did not cross-react with the DNA/RNA extracted
from healthy shrimp or shrimp infected with five other pathogens, including WSSV, CMNYV, SHIV,
Vpauenp, and IHHNV. The analytical sensitivity analysis showed that the detection limit was 10!
copies/uL with shrimp DNA preparation. The diagnostic sensitivity and diagnostic specificity were
determined to be 91.7% and 99.2%, respectively, in tests of 298 clinical samples, in comparison with the
TagMan qPCR protocol of EHP. The repeatability was 100% for strongly positive and negative samples
and 95.8% for weakly positive samples. The period of validity of the kit was tested and found to be over 7
months at —20°C storage and over 12 months at —40°C. The study results demonstrated that the kit is a
simple, sensitive, specific, and accurate tool for the rapid detection of EHP in practical applications.

Key words EHP; LAMP; Kit; On-site rapid detection; Performance parameter evaluation
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