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%R AT B Bl B (Enterocytozoon hepatopenaei)
LRt E = PCR #&ill /558 3L
R 3o 4R R O A

B OREMY g & F2OoE EWY
(1. "PEUKRIEEIE R SR B8 266071; 2. R RYK™ 5Lk EF 201306;
3. AR ESHAELZRE WFEGlES5aY - BRI RE FH  266237)

AE R4 GenBank /M By 4T AT 7 ] 1 (Enterocytozoon hepatopenaei) (EHP) SSU rDNA 5 71| %
i1 RS 4, B4 T EHP By SYBR Green I 2877 3% 2 & PCR (QPCR)® I 7 3%, %
RER, ZFEE 0CHBKIEERT BB REA, FHMEMAE LN | DS, WMEE T EX
8.3x10'-8.3x10° copies/ul 5 EHP SSU rDNA F £ th Al v i B BTN &£ R, ¥ 8 9 A E
18 IR BL(CH) 5 BEAR A2 468 th 3 K [log(S)] 1 % 1 Ct=—3.369 log(Sq)+39.364 (R'=0.992), ¥ # % % 4
98.1%, M R 4E TIR K 8.3x10" copies/ul, 72 4& M5 E B4 BTt ) fndile &4 M, LI
RN KA ZY R ERENER PCR RN REEAE 4, FAIRARTENXEE LA,
TR AL ARy 3 A LA AT RE 5 8 T R R 41 40 DNA (HpDNA) # #7 EHP SSU rDNA # 47 7 qPCR
il 45 R B 7R EHP W H B4 3 5 2107 £ K R B i x % &, TR+ EHP % B 10° copies/(ng
HpDNA)# X % 7 85 o RS KT, A RHELE qPCR A A MR, R4, &k, T ENR A,
Pt # 51ty 77 3% Bk M BB T 5 EHP W 5 R IR AR 54

XA LBt K b€ & PCR; HFAF 7 i &3 SYBR Green I

FESES S917  XEARIREE A XEHRS  2095-9869(2016)02-0119-08

WA U MA TR R AT A R, HEeE AL IE B AR AMUAF A LA S, TRl iR A2 GO E |

T hWE A, JE T AN Ar AR R RE AT
YRR L S N2 S 7R B 37 2E (Stentiford et al,
2007; Lom et al, 2002), E H5ETCHHES Y AT R
YA ) I RGE (T 4EAE, 2001), del T
S DL 27 A B e JAL o LI % 3 A R
A N 1 T 61 - R A /\ At LS (Thelohania) . ok
M J& (Nosema) 1 VL B it J& (Pleistop hora)(Lightner,
1985)", fokr 1 Ho Ja (A T i 32 B 25 AR AR X R LI

W NSRS, T E A )RR A
F B X ER A LR 5 HF (Litopenaeus vannamei) . &
E 1 F (Palaemon carincauda) LA K b [# B X iR
(Fenneropenaeus chinensis) (fxk%, 1984; T 0%,
2013; #4742, 2010).

IR JiT i 9 32 (Enterocytozoon  hepatopenaei, EHP)
T 2009 AF7EZE E FRAE M A K G208 B BT %R (Penaeus
monodon) {1 & R 43 5 Al i 44 (Tourtip et al, 2009),
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1) Lightner DV. A review of the diseases of cultured penaeid shrimps and prawns with emphasis on recent discoveries and
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J& T AT AR WM R o 7R %R SRS A
ZEGAEIY LRI XS R ot I e A 3, (HE
N TG 2R, EHP Jf AN I 5 R FLYA X IR A
ZEEIE IR IR AE ) (Amornrat et al, 2013), 5 2Z /i BT
R TE R X MR AL 5 O TR], B diiE Y EHP 2
YT HRIF R AR . 2R [ A D44l T PCR %
Hi = R ICAZ RRAR BT I 22 38k LA J. LAMP A5 77
% (Amornrat et al, 2013; Suebsing et al, 2013; Tourtip
et al, 2009) A5 Ay A T 5E 5 % BRI PLAA 50T AR I J A
T BHP, H X SEAG I 7 v HRE XS 1% R )5 ik A Py ik
frErEiig, JTIEHATERITT.

J Y ERE T EHP GRS AR KA m, A
52 R SYBR Green 1 %65 kL N T EHP 95K
i 7€ & PCR(qQPCRYRHIMNEL A , #0175 7 ok i
JTIERRZH 4L EHP & SR ARA AT DL G &R o

1 #FREFE
11 HmHESEIR

T 2013 4E 7 H B UIL & M (FE & 2 5
20130722001-20130722003),2014 4& 8 A A LI
(FEM4R"S 20140829001-20140829054) . 2014 4E 10
H R M (B 45 20140910101-20140910113
F120140911101-20140900118), 2014 4F 12 A HIL A
B R (FESh RS 20141222001-20141222012)R£EAY FL
YL XTHR , SRAE A 20 R I X MR A 2 AR, I
U X ERAT AR . ) RNALater 23 BRAE B 0K %R, 45
Bl S 2

1.2 HmATFERRE DNA BJRE

HURE ST IR RR 20 214 20 mg, I 3 5K FHK 70%
CIEVR G BEZE RNALater, F|HE YA FEH
DNA #EHGR ) & (AR LR BR A, Jb a0 H
FE AT IR B DNA (HpDNA), #2453 #1{% (NanoDrop
2000c, Thermo)i =& £ /it HpDNA ¥ JF J5—20°C £ 4% .

1.3 EHP3|#i%it BRE# PCR ¥ 14

FPE GenBank /AT HIIAMEHE SSU rDNA 1
— BRI (7515 KF362129), F]f Primer Premier 5.0
Bt 1 R SPET4) ENFI185 (5'-GTA GCG GAA CGG
ATA GGG-3")Hl ENRI85 (5-CCA GCA TTG TCG
GCA TAG -3"), iti+4 4 H 19 5 Bt K/ Ry 185 bp . PCR
PR Z K 25 ul, A5 2.5 ul 10xPCR ZEvhifk . 1.5 pl
MgCl, (25 mmol/L), 2 ul ANTP (10 mmol/L), ENF185
(10 umol/L)F1 ENR185 (10 pmol/L)#% 0.5 pl, 0.1 pl
Taq DNA E 45 U/pl)(TaKaRa, Ki%), OV RRF N

94°C WiZE M 3 min, 94°C 20s.60°C 20s f1 72°C 30's
3 35 ANMEF, 72°CHE{# 5 min.

1.4 FREMERE &

LI EHP FHPERE & DNA AR, F EiRBETHAY 5]
¥ ENF185/ENR185 #E17H ¥l PCR ¥ 343K HCH 1=
Y1, F pMDI8-T #{&7E E. coli DHSo i, Fof
)R Bk AR TP 58 0E . B = in sk 2y K
KigtJa . FHBOR 3 Bl 300 & (L ifg A 1) 2 B R
DNA. FERR43Hri{ (NanoDrop 2000c, Thermo)iill i&
H TR DNA HRE N 26.3 ng/ul, 45 ILECH
8.3x10° copies/pl, ¥ 12 5 21 ST A S AR S 56 B 1 iR
W, —80°CLRFF

1.5 HNATRARE B SERTSE e E R PCR AEME I AR
FHmMmi

HF B M L S22 ' % B PCR (QPCR-EHP)J i
1A Z 21 SYBR® Premix Ex Tag™ 1 (Tli RNaseH Plus)
IR0 & (TaKaRa, Ki%E)UtWIFEVK ERECHI, 25 ul 1Y 50
& Z % SYBR" Premix Ex Tag™ 1T, A[A] 29 5 (0.1-
1.0 pmol/L)AY 514 ENF185/ENR 185 F118.3x10° copies/ul
FRUE S AR o B 38 SN E S 2 E it PCR Y
(Bio-Rad CFX96)H 11, 95C A 30 s Ji5, #4T
95°C 10s Al X'C 45 s (X MR KIREREE , BEETa Ny
50-65°C)I1) 40 DAY Y, EFEEAR KEE . ¥
I 58 IS W 7E 70 1) s ik it 2k
1.6 PCR-EHP %R i £k B9 4

Vo RE AT 10 TR AR o S HEAT 10 f5AR AR R, b
155 8.3x10°-8.3x10° copies/ul i 10 EESE, F5
BE 3 AT, FIUH LR &84T qPCR, #Ear
JCRLARUE S H5 DUECS Ct (BT R AR e 26 o T ad 4y
B o T AH 5 3 B0 LA B 4™ 18 20023 F ) W s o it 4k
) o
1.7 PCR-EHP 3|¥1H45 RS

a3 I R AL Y vk R T i I 41 203K AT R i
(IHHNV) B 19 FLAAEE X R B DNA L AR 4l 7N
R (HPV) BHE B o [ B X BF B DNA | 4lifb (1 B EZE A 1
TR (WSSV)RUAZ IR . TR e RII I 5 FR7 % PL 49 ¥ X IR
&L DNA, il 5 FLYAEE XTER 2 DNA S BRIk
MR A2 ARG, i qPCR-EHP #6323 475 19
A RE S o

1.8 (PCR-EHP EE 4L
EREERARHNEL AR ER, HNELE



%2 X B4 §FHT % H (Enterocytozoon hepatopenaei )SZ i 2¢ % /8 £ PCR il 77 325 5 8 57 K % 5 AE & Ak A% 1 121

R — R L5 BB 3 A FATH C 3 E AT
ZERHT, AN AR 5 R AR EE AR
FRUE 20 CHEAT 30 d J5 47 AR v il 28 A B e MR I
5E, A Excel X} Ct #4177 28, H SPSS # 4
AT i 2 PR 5 AT o

1.9 gPCR-EHP 5&# PCR REERLE

HCAN [ A6 B2 1) B 2L R TR d VA, SR 5 |9
ENF185/ENR185, Xf 1.2 % PCR #:l J5E:H1 1.4 1)
qPCR-EHP HEATHCER, LA L PRI 7 ik () R A

1.10 gPCR-EHP 5&= PCR fE# &M _EH L5

HOREE ARG AY 31 10 FLANEEXT AR AT AR A
J qPCR-EHP Fl1 Amornrat 5¢(2013)#RiEAIERX PCR
I 7 2 Rl BsF A T A, X e qPCR-EHP 5 &5 PCR
PG T A5 R Y 25 57 o

111 FFEERE ™ EHP H =M SR ERK X RZBNE

XPRAE F AR X MBS EHP 5 A AE R
/N 2% S W G %) 6 R I IR A A FE AT T LR qPCR-
EHP ¥, 1A% ng HpDNA 7 EHP SSU rDNA {4
X ¥E DB X %5 EHP %% & 35 2 (Exponential relative
copies, ERC), 4G R AL IHl & (1) % iR FL R AR )
2R ST EHP JEL J5 XX AR K sz, R A
Excel LA IR AR K S EHP #8500 iR
XA A K BE 5 SSU rDNA #5 DL BCK S 31{E 5
T EHP P #EE A, s AE kK 5 EHP
FAE TR B A Z Al AR O

2 #R

2.1 gPCR-EHP ¥ & 4ME L

K 8.3x10° copies/ul (74 SSU rDNA FE[H Y
P38 H bR =W 1 FE R TR DNA AR e i N SR T
qPCR-EHP ¥ 1 45 d 57, #i T EHP SSU rDNA
FEN ) qPCR-EHP ¥ 341A &, Hrf, 5% ENF185 Fl
ENR185 75 W AR R H i e AW BE 0.2 pmol/L., B
25 ul qPCR-EHP {A& 1, % 2xSYBR” Premix Ex
Tag™ 1 12.5 ul, 10 pmol/L 5|4 ENF185 il ENR185
% 0.5 ul, 50 ng/ul DNA #i4R 1 pl, B KIREEN 60°C
W, P3RS | P4 S M tE, #5E qPCR-EHP JX
N &R 95°C 30 s TAEYE, 95°C 10s M1 60°C 45 s,
40 MIEIR

2.2 QPCR-EHP 3| ¥4 5446 7

E NCBI I© BLAST ASLEi%iTH EHP SSU

rDNA HAYH BEi 514 ENF185 Fl ENR185, ¥ A #
F 35 HLUC L FAR IR AR P 51 o £FXF THHNV FH
PE FLANEE XTI B DNA . HPV B 4 A 5 R
DNA. 4lifk WSSV AUR%IR . JEYL RV I oI i 7Y FLaN
TEXTUR A DNA | it LN ST IF & DNA DL K A
Wit as X8, FH51%) ENF185 1 ENRI85 #fy
GPCR-EHP, HAr#gphsk wn(& 1), KT EHP (%
L PCR N FAVERRE S A TG h 4ok, HARHE s DL
BF 1 X RS A A 2 25 5o

TOOF - ................ ............... .....
GO0 F - ................ ............... .....
SO0 o ................ ............... .....

5400 ................. ................ ......... EHP—\ ............ .....
300 ................ ................. ............... .....
D00 ................ ................ .....................

: . Other
10O freeerrrrrrrerretereeereeeeeeeee e _--[}athog_c S ]
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1 IR H SSU rDNA qPCR 43 il £k

Fig.1 The amplification curve of specific detection of
microsporidian E. hepatopenaei

2.3 gPCR-EHP 5% #l PCR REE L3R

qPCR-EHP 455 WoR, B AR IESARTE 8.3%10°-
8.3x10" copies/ul 2 [A] ¥4 B30 (5 6055 (& 2), 1fi
Hy s h 2k SPbRHERY S RUBNZE , 7Nl 8.3 %
10° copies/ul FF28 40 MG 1, AAGIEN 43 1) 296
55, iHH qPCR-EHP % /0] LIAG 51 8.3x10" copies/ul
RN, AR R U

HHL PCR R 8.3x10°-8.3x10" copies/ul i kibx

1200~~~ T T
1000 ................ e ], i
ey -
800 p-oooeoe 83K10P N ] =
8.3x10° SNV, v
E 500 e 83x10% == / P :
8.3x10° N ;
400 8:3%108 TG NGNE NI
8.3x107 i
200F §10: AN SO
0 10 20 30 40
Cycles
Fl 2 HRAFHAIEE SSU rDNA A UKL AR TEEAR AR
qPCR ¥ il &

Fig.2 Amplification curves of qPCR for E. hepatopenaei
SSU rDNA with plasmid standard templates
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MBI, 2 35 DM W= ik b, 45 35 -]
WoR, X5 E AL PCR BERLIN 2 S Ah 8.3 30 -
10% copies/ul AUREAR , HZE KM HEL UK S5 8 B A S 25 s
w55, JLPFEAR(E 3), il qPCR-EHP 2/ HH 20 -
B PCR 5 MR i A 5 1 R4 ] R T T S T T

1 2 3 4 5 6 7 8
M 1 2 3 4 5 6  Z2[ Blank Log starting quantity
K4 SFTA M HL SSU rDNA ) qPCR 73 foy s v i £
Fig.4 The standard curve of qPCR for SSU rDNA of
microsporidian E. hepatopenaei
ol T SRS SRRSR RN
bp §150 ......................

2000 B00 fivvo b LN -

1000 7 :

50_ ....................................... _
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250 Temperature/'C

100 P s RPN SSU tDNA F5ffh 19 qPCR 3744 9

Fesfige i £

3 WFH M 3L SSU rDNA 5 #L PCR &4 14 5 fi5 B Il 3k
Fig.3 Sensitivity test of normal PCR for E. hepatopenaei
SSU rDNA with plasmid standard template

M. DL2000; 1. 8.3x10° copies/pl; 2. 8.3x10" copies/ul; 3.
8.3x10* copies/pl; 4. 8.3x10° copies/pl; 5. 8.3x10* copies/pl;
6. 8.3x10° copies/ul

2.4 QPCR-EHP iR Z&HBE

FIHICALJG 1Y qPCR-EHP K%, X 10 f586 B
BRI 9 A~ EHP AR HERH (8.3x10°-8.3x10° copies/ul)
HEATY G, TP Y BE G AL Ct A S AR AR
A 7 e 1 6 K {EL [log (S =2 [ X I8 56 2 1 s HE
2k o FORARMERZE 8.3x10°-8.3x10" copies/pl 7 [l
WAHBBY 3, BAWRER 3 A FAT CER 2S5
4 qPCR E 3R . qPCR-EHP {9 38 74 B (E G %k Ct
{H 55 bR HEREAR 4 1t 9 OC R 2 Ct=—3.369 log(Sq)
+39.364, R =0.992( 4), ¥ KK 98.1%.,

M 3= W s f i 4ol LB (8 S), B R
JE R 18 7= 0 1) s ik T R S R — P I A U, IR
BHES, Tm(HN 83.5C, KUY %A L4y
SEPEY RN T | W IR AR R SRS i AR P E A G
YRk 2R (TmAE A 83.5°C) kb4t S i R e

25 QqPCR-EHP A EMES I TER

JEHL 8.3x10"-8.3x10" copies/ul ) 7 /> B JiE
PRt , BEABREE 3 - F17i4T qPCR-EHP, 11

Fig.5 Melting curves of qPCR for SSU rDNA of EHP with
standard plasmid as the template

CHERYIIME . T2 SRR RBGEE D). 48R ER, 4
M 3 AFAT CHEFEA—EL, ZRRZBUNT 1%, MiHE
A7 S AR AR BE AR S , 2 T2 PN B A Ml I K

*1 WEFREARE SSU rDNA qPCR #®MIZANEE

Tab.1 Intra-group variability of qPCR for E. hepatopenaei
LA Ct4 g — ¥
Template Mean Ct of o
. S.D. C.V.(%)
(copies/ul) Intra-group
8.3x10’ 15.42 0.1466 0.95
8.3x10° 19.19 0.0694 0.36
8.3x10° 21.69 0.0840 0.39
8.3x10* 26.12 0.0280 0.11
8.3x10° 28.01 0.0373 0.13
8.3x10? 33.45 0.3285 0.98
8.3x10" 36.57 0.0432 0.12

2H ) #5214 S0 U T AE-20°C R 8.3%107-
8.3x10" copies/pl Y 6 /4~ BE 1 HE B v i - A T4 BT (6
2), X Lo BB A B FAE L 30 d A8 R 2B v i A 9 384 4K
P, a5 R W oR 7 AR AR B R A T 45 5 P> 0.05,
ULHIEAF—20°C T 30 d FEP IR B BRIE S 38 45
HEM&E R AR, HNMAR EE LSRR,
PR B RIS .
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% 2 4FAFEARE S SSU rDNA qPCR #llA B E S
Tab.2 Inter-group variability of qPCR for E. hepatopenaei

PR 1 F{H P i
Template (copies/pl) F-value P-value
8.3x10’ 1.363 0.308
8.3x10° 0.026 0.887
8.3x10° 3.034 0.157
8.3x10* 5.654 0.076
8.3x10° 0.857 0.407
8.3x10? 0.747 0.436
8.3x10' 0.244 0.647

2.6 qPCR-EHP X Iifs AR ¥ fm B 46

2.6.1 £X PCR 5 qPCR-EHP *} #4540 45 R 4y 1k
B TIGREIMNIEXTIRFRAEY , 43 R R A K
ZEMP AR 31 B LRIEST A, FS N
20140910101-20140910113 , 20140911101-20140911118
I | [ #EF7 &R PCR il QPCR-EHP #6:3f , £ PCR
K5 R o, A 10 RSO B, PV H R
} 32.2%. qPCR-EHP Kuill 455 Bon, &FFFEA b 21
MREAY M, BHMERRRER 67.7%, HHE Ct
{3 1 B EHP SSU rDNA Y & 8.50x10'—
1.42x107 copies/ul, qPCR-EHP FI£=5 PCR #F &6l
ZEYLWOR, 11 1 qPCR-EHP R FHYEMRE 45 PCR
K 45 R B (R 3), X SBRG I 45 2R 25 5 oK,
qPCR-EHP £/ i) DNA # 5 H EHP 1Y) SSU rDNA #%
DK T 3.28%10° copies/ul i, &3 PCR K il 44
Y BAE . 7E 2.3 HiillE 75 1Y qPCR-EHP 146 R f
FEh 8.3x10" copies/ul, i HHXT S BRRE S RAS I B
qPCR-EHP A4l 7 #U% b4 3X PCR 54y 4 £ .
262 stiFAKik A5 EHP #& % %44 qPCR-EHP
b XFRAE AR AE M 1L AR B SRRV R A
3 ANFRIH I 1) PLAR T RTIRAE A 2R AT 1 32 e AR 2
FFBRR4H 4 rh EHP B qPCR-EHP #:i, ixX 3 it JLYH
VR M i 259 Shy P 5 A LR R P R U, (L Py 3
I AEINAYYS), RN AERK N IT
Jn 54 B LYY EE X AR AR AL R g R, PRI IR K
(3.26+0.79) cm, ZMA7E 2.1-4.7 cm JEFIN . qPCR-EHP
0 45 535 A BHAE (B 6), Y EHP #8 48 4X
(Exponential relative copies of EHP) ERCgpyp N 3.42+
1.23, HXPURARR SR (R -0.2681), (&K
H2.1-4.2 cm B}, ERCpyp ¥J{EH 3.58+1.18, —##H
KA (R= —0.0876); TMifAK N 4.3-4.7 cm B,
ERCrup ¥H N 2.50+1.19, 3 S I U] 0 (9 5 AR OC
PE(R=-0.7128), ERCgyp 7EMRIK g 3.41 Wik F H 54

*3 BB REN PCR M qPCR-EHP 3 SEBREE M
1 B EE 32
Tab.3 Comparison between nested PCR and qPCR for
detecting E. hepatopenaei samples from farms

P dh 25 LU PCR qPCR-EHP(copies/ul)
Sample No. Nested PCR

20140910107 - NA
20140910109 - NA
20140911102 - NA
20140911107 - NA
20140911108 - NA
20140911110 - NA
20140911111 - NA
20140911112 - NA
20140911113 - NA
20140910106 - 8.50x10"
20140910112 - 8.69x10"
20140910101 - 8.87x10!
20140910113 - 8.97x10"
20140910102 - 9.96x10"
20140910110 - 1.16x10?
20140910105 - 1.48x10?
20140910103 - 1.67x10?
20140910111 - 1.76x10?
20140911117 - 1.87x10?
20140910108 3.15%10?
20140911115 3.28%10?
20140911103 + 4.27x10?
20140910104 + 4.67x10*
20140911104 + 2.29x10°
20140911116 + 8.11x10*
20140911105 + 4.51x10°
20140911109 + 7.05%x10°
20140911106 + 1.75x10°
20140911101 + 5.25%x10°
20140911114 + 8.95x10°
20140911118 + 1.42x107

NA: T4 38, + M — Btk

NA: No amplification; +: Positive; —: Negative

KM MR P, KU EHP 7R 20 AT
N 2.6%10° copies/(ng HpDNA)ZE A7 i £ 35 3148 55
14 AU 7K

TR 27 8 PLYNTEE XF IR BE & YR K R (4.89+
1.06) cm, Z3Ai7E 3.4-7.7 cm JEHEIN . qPCR-EHP £
MEE RGeS (B 7), ERCpyp 5% R 2 BL AN
KME(R=-0.4198), 4 9 EXTUFTE 40 NMEIHY qPCR-
EHP f rhoR B B 3415 5, RDUZs S, B
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BE G BT E R K (4.9440.98) cm., qPCR-EHP #6144
R FHPERXTER Sy 18 & , P-4 A (4.86£1.12) cm,
BFF 4 R BH P o MR A AR R R R B E R
(P>0.05) . {HAEBHPEAS H AR f H L R KR 4.0-4.4 cm
1) 12 B XTURAT B AR Y ERCepp P34 3.80+2.06,
SRR 258U WA 7 AHC(R=0.5009), 1, EHP
SSU rDNA A%} #% DU T 10° copies/(ng HpDNA))
3 BRI K IAE 4.3 cm DL K 5 cm BL B
6 BXTURAG TR ERCenp T30 2.44+1.45, H{EK
A7 5 55 4 17 R DG 1 (R=—0.4413) , {H LR R [ S A9
V2%, ERCenp N 2.95 I}, k3 H 5K A e pE22 4k
B4 05, FEW T BRI 41 214 EHP SSU rDNA A%} 4% Il
BUAE 900 copies/(ng HpDNA)ZE A5 i 35 2 45 5 1) XU
K-S

o Mean - Sample - Tendence

(=)}
T

W
T

IS
T

EHP #EH%

Exponential relative copies of EHP
w

N
T

._.
%

(=]

2.5 3.0 3.5 4.0 4.5 5.0

2.0
H Y2k Body length/cm
6 SRR AN FLAN T IR B AR i EHP 4% 1
EiTE &SP LIRS Nk P é5

Fig.6 Correlation between the body length and exponential
relative copies of EHP in hepatopancreas of L. vannamei
collected from a farm in Jiangsu Province

] o Mean
. e Sample
......... Tendence

EHP # R

Exponentialrelative copies of EHP

H kK Body length/cm

K7 SRS H RS B9 FLANE RS R B AR s A XS EHP
A FR T X A A S
Fig.7 Correlation between the body length and exponential
relative copies of EHP in hepatopancreas of L. vannamei

collected from a farm in Hainan Province

INZRRIAS 12 (RESL A FRAE 4 S H 1Y FLAREEXTIE, SF-
PIRK A (7.28+1.57) em, (R ARTERIN 5.0-10.5 cm,
R N R B BB ST U S L T THER /NS =2 o
qPCR-EHP Kl 55081 n (8] 8), ERCeup FIIMH
A 3.13+0.45, S5RK 550 7R P (R=—0.2252),
EHP SSU rDNA 75X HF g i b i3~ 35 A % 4 DL %%
EL ik (2.07+1.78)x10° copies/(ng HpDNA)/KF-, BIE £
JE R P IR K T

»
=)

» Sample oMean ----- Tendence

S.\)
w
T

EHP # &5

Exponential relative copies of EHP
w
1=}
T

N
W
T

»
(=]
N

6 g 10
H K Body length/cm
&8 SRAE A LR A FLAN TR R F B vh Al X EHP
R BT X A AR S
Fig.8 Correlation between the body length and exponential

relative copies of EHP in hepatopancreas of L. vannamei
collected from a farm in Shandong Province

3 Wit

W T iz it 1 (Enterocytozoon hepatopenaei) | 2009
AP ZR | SR A BT R T YR B 8 % Al 44 (Tourtip et al,
2009), ASIEEREMEMAIE R BN, &R
K EFRFEA HASFEXTUR | FLANEEXT IR DL S B IR IR
AT T . AN, ER I I HGA TE BN
ENEEJEVI . BEES . R VG VA5 [ 5 A0 35 B 0] 0 rh s
i1 (Sritunyalucksana et al, 2014), HTi, A& ME 2| EF T
7 e A ) SR n [] 1 BE 2R 5 i (WSD) . 8K (YHD)
A i IR (V. parahaemolyticus) 51 A2 ) & M T 1R
IR SE(AHPND) S5 SO0 MR R B AL T RY S O, (HH S
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Abstract

In this study we developed fluorescence SYBR Green I real-time quantitative PCR (qPCR)

to detect shrimp microsporidian Enterocytozoon hepatopenael (EHP). A pair of specific primers was
designed according to the SSU rDNA sequences of shrimp EHP published in GenBank and the optimized

annealing temperature was determined to be 60°C. The melting curve of amplified products exhibited only

one specific peak. Between 8.3x10'-8.3x10® copies/ul the test results were linearly correlated with the

titers of EHP. The cycles of amplification threshold (Ct) and the logarithmic of the initial template
quantity [log(Sq)] conformed to Ct = —3.369 log(Sq) + 39.364, of which the coefficient of association R
was 0.992 and the amplification efficiency was 98.1%. This method had high sensitivity (8.3X101
copies/pl), and generated duplicable results both within a group and between different groups. The test of

31 samples of farmed L. vannamei suggested that the qPCR method was 4 times more sensitive than the

previously reported nested PCR method. To further verify this method, we tested hepatopancreatic DNA

(HpDNA) samples extracted from 94 samples of L. vannamei that were collected from farms in Jiangsu,

Hainan, and Shandong provinces. The results showed that the EHP loads in the hepatopancreas were

negatively correlated with the shrimp growth rates. EHP load above 10° copies/(ng HpDNA) indicated

high risk. In conclusion, we developed a highly specific, sensitive, rapid and quantitative method, which

could be a useful tool in the prevention and control of shrimp microsporidian E. hepatopenaei.
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