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BURBRMAE BT S F R HB(LAMP)RN 75 AR M R R

g oM, ZEW, EHRS, REHY

w4+ A 1,2
REAE T, #

e, BeF

(1. P R R 2 R TR K SR A B R S0 3, IR H 8 266003,

2. K REEE T B S AT RS, IR B

266071; 3. AHELR RS, Fnil FRfEEE S-413 46)

WE: BRAMAEREENNARESEFE bz —, FETHAE, R, EHAEHHE
By A 7 vk, SEERARE R R ARG 42 & 58S tDNA By 5 4 5 [ & X (internal transcribed
spacer, ITS)F 7|, # L 7 3 /5% 84 ¥ (loop-mediated isothermal amplification, LAMP)#>
M7k, R BRE . KRR A S Mg W E AR B R 4T T e %07 I R &
4 h 30 # WUk DNA, J B4 ritdkig, Sl Rkmaeds. BhkE, RERRARES
P I 3175 % (acute viral necrosis virus, AVNV)Z g £ 3 &8 X R M, £ F LAMP 3% %t % #h 3E
HEEBATEGHATHN, R LW, LAMP B0l 5% 4 PCR Bl ALk, REZER, B4
REEH, LHRAIWMEREZMNA S LAMP &0 FkEe, ik, R AERHR, 7

DA LR FRA ) BRI S EE A o

REHE: Bokmed; WEIERK; 50T H; Uk B0

FESES: S941.5

BLR #RH 4 B (Perkinsus olseni) A A 4 HLAY
—F, J& TR YA, AR, h4 R,
A4 dH, W4 ARk, b4 AU, A4 T
1946 4E7EIE M4 M5 (Crassostrea virginica)i& N &
B, 28 50 Sy T B0 [ B 42 IS ) 5 Y RE T R
L85 58 T 19955 P BT 1 42 HUiG R OLE BILAE A L6 46
IKAEBYERR 2 — o FER DU SRR I A B2 9% . 1
FTgibs . AR K 6 SMEREN GG . IR A E %
BH . AR e R, DU 4 dUR—F g 3=
OIS R IEA Y, FEAE T EUN . BRI . R
S R AR Y A R YN B 22 DL 2 B0 4 55 U 4 00
(Crassostre virginica) . % K | I 2 Ji il (Haliotis
rubber) . FEETEIG{T(Ruditapes philippinarum), #F
% J5 DI (Patinopecten yessoensis) . Wi ¥l i ~F- 4 W5
(Ostrea edulis). ¥ E 4145 (Crassostrea hongkon-
gensis)FIEk£E 1 (Pinctada margaritifera)Zs{A e,
HAl, B %% KNA4: i (Perkinsus marinus). P.

ks BHA: 2012-01-18 &R BHA: 2012-02-29

SCRRARASED: A

olseni (P. atalaticus). P. qugwadi. P. chesapeaki (P.
andrewsi). P. mediterraneus. P. Honshuensis FI P.
beihaiensis 7 Fllifi 4 A 2R

T 20 4k, BEAE T K DU FRAE MR i 1
Z . MR R UL SRE P s YA, Iz B isE 2
T 118y HRe s o AT Ak AR NP, 3 Bk Y K
TR H 44k, 1K DURAEF NG &4 .
DU 4 B A R 2 G T ™ g DR 2
—L%1,2000 45 F% [E BT MR AR R SRR A AT
RAAEBET, 3T I 55 P 3o 40 56 s i &k 335 7 3
(fluid thioglycollate media, FTM)}55% . ZHZ4] A Fil
(e JR S 36 Tk B B 48 1R S R R IR AT AR
T 5L

AT BURARMA S JURE | P, RAEL. ATEERY
R Jy i 1 i R AT A 4 AR R DG B, W2 H
BTV DL R 7l R TG 4L o 5], |z i ]
T4 UK 9 /2 Ray®' T 1966 4FARIE Y FTM 85

B : HE “ANZ" EHEHAPE AR R(2006AA100307); IR H ARAE R LR (CARS-48)

BIAEE . £5:W, E-mail: wangem@ysfri.ac.cn
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1282 Ko

¥R 36 %

FEmA 4 BRIRIE 14 i o TR, K Hou s W
JE ¥ (ELISA) FI ] 422 i HK fe 95 W B I 2 32 GELISA)
A PTG DLy 4 a0 Bt R oy A 2
% %, HEFmf4s gt 5.8S rDNA H HA Fhja) i B4
SF LR A i R S R A N 5 Sk ] B X (internal
transcribed spacer, 1TS) ¥ %1 i 3 & Wi 4% =X 2 1
(PCR). 52 9¢ 5%t PCR M LUX %) PCR %54
o3 DU T B A 20 107 ] T B JR AR 4 MU i
K=t

AR, Notomi S5V & T —Fior (1 1A%
fR 44 77 7% LAMP(loop-mediated isothermal am-
plification), BPFRATEE IR 1Y HAR AR SIS BT
RERE UL P41 E 6 My 4 SRR 5 1Y), 8
i —Ah A HEE B ER DNA A (Bst DNA
polymerase), ZEMHIEZ14(60~65 ‘C) T, 1 h 45 R
Al TR R, PREeR AT ] 10°~10" M H0E
GO O R HAT R R | R L SRR
FEYI SR . R HIKACRT PCR AP T,
ARWFFTERST P. olseni () 5.88 rDNA K ITS #5117
LAMP 519331, T REN T P. olseni () LAMP ki
WFEEAR, FERHZ 0 R | 5 SRR P
15 7B UE . ZA AR B E N, R P olseni (2 W7
PEAL T — TV B 7 25 1 87 B ) S 00 2 sl R A 5 1
FH S FR AN 7532 o
1 MRS I
1.1 SR

B4 R P. olseni, P. marinus, Bona-
mia exitiosa, Ichthyobodo sp. AVNV ¥ ARSI Z
B Ja R A, pMDI18-T vector I H TaKaRa 44T
FEABRA W (Ki%E); KIHFE E.coli DH5a I H X
HRAEABHE AL A BRA H], —80 C IR A

FEEHFA 10xThermoPol Reaction Buffer .
Bst DNA E-4 (8000 U/mL)WJ H New England
Biolabs; Premix Ex Taq Iy { TaKaRa =4 T F247 R
NHE(KE); GeneFinder™ W H JE |1 E 4E (5 W14
ARABRZ T ANTPs(10 mmol/L) F ALt &K FRHL
AR/ F]; Betaine W H Sigma-Aldrich /A F]; E.Z.
N.A™ Plasmid Mini Kit I J § OMEGA BIO-TEK
]; DNA Bl iBE I RO &6 3 Zymo 24 ] .

27 PCR Y (EE N A RGN H,
Applied Biosystems); L Uk A (b 50 78 — X & T
DY Y-16B AU A2 i HL UK 4%); Fuji Film(LAS 3000)

BEIE L8 % 45 ; NanoDrop 2000¢ #7066 R
[FERR IR BHL (h EDA PR A F1.
1.2 LAMP 3|4i&it

4 Notomi Uik, L P. olseni 5.8S
rDNA(GenBank: DQ194979.1) s Fl P i 4% 5 10
ITS [741), RHATEL KA Primer Explorer V4(http://
primerexplorer.jp/e/) 1T LAMP 5| #1531, 4 5519
{235 F3. F2. Flc Ml B3, B2, Blec, 4533
A 6 A7, Ho Perk-FIP 1 Fle, TTTT i%#%
TH1 F2 41); Perk-BIP 1 Blc, TTTT 471 B2
HRG PSR 151930 BiERR AR
AR FA

k1 LAMP3|#)
Tab.1 Primers used for LAMP

514 primer 5|#) 751 (5'-3") primer sequence
Perk-F3 GCACAAAGGGGATCTTTCCT
Perk-B3 CGAGCATCCAAAGACACTCA
Perk-FIP TCCAAGCGGGATACAAAGCACTTTTTTG

TCGCTCTTCTTCCCGATA
Perk-BIP CGTTATGTGCGCTTGTGAAGGCTTTTGGA
GGGGCTACAATACGAGA

1.3 LAMP il BB /R FRIA & R 77 iR E L fE L

el 24 uL B9 LAMP ®180 S AR &, A4 2.5
pL 10xThermoPol Reaction Buffer(20 mmol/L Tris—
HCl(pH 8.8), 10 mmol/L KCI, 10 mmol/L (NH4),SOy,
0.1% Triton X-100), 4 pL dNTPs(10 mmol/L each).
5 pL Betaine(5 mol/L) . 1.6 uL Perk-FIP(25 pmol/L).
1.6 uL Perk-BIP(25 pmol/L)., 1 pL Perk-B3(5 pmol /L),
1 uL Perk-F3(5 umol/L). 4 pL MgCl(25 mmol/L).
1 uL Bst DNA polymerse(8000 U/mL)#1 2.3 uL J&
K.

SN A ZR e 8 U, % SRR AR 4 U BH A
R (107 copies/uL)HEFT 95 ‘CAEME 5 min, vk FiE
5 min, # 1 pL BLIRERMA 4 R BH BT
(107copies/uL)IA LAMP JZ WK R, BEE 6 4
TRBERREE, 43510 58, 60, 62, 64, 66, 68 C, T
N 60 min, ff5 80 'C, 5 min Z1E )N, SV A
B 2%B AR WHEE I HL KWL S, AR S Fidd S i
J o e FOE ROSREE, BT Mg®' & LAMP X
W E SR, R HABH MR AR, A
PRRY MgCl, FIJET/K % 24 pL, 2L FJA R
Mgt R E (KW E)N 2. 3. 4.5,
6. 7.8.9, 10, 11, 12, 13 fil 14 mmol/L, LI#f

http: //www.scxuebao.cn
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REIE LA Mg™ W B . FRARE DL E S St f T 10,
20, 30, 40, 50, 60, 70 Al 80 min AN [A] 52 v i
AL, BZAGHEE R LAMP W AR &R K2
I 254 o

1.4 LAMP F=4 9%

LAMP W ZEH 5, ME A 3 uL ik 10
%1 GeneFinder™ AZMRYwAL, 38 37 PR WLEE e g
TR A AR T 75 A P AR T T g o2022),
AT g A PR R U5 TS iy A P )T BT ke
FIWF LAMP JB R45 P 55 —Fh s ik 02 2% 10
TR LKA T/ B, BB T GeneFinder™
e SR 5 TEBE I AR R 40 gl
1.5 B/RFRMAL A 5.8S rDNA K ERHITE BE K AL
TR A H &

HR A A 5 W AR HZUOIEHERE 5| 9, #hyadt
P. olseni 5.8S rDNA ITS JF8 i BRibRAE S, 5149
} PerkITS-85: CCGCTTTGTTTGGA, PerkITS-750:
ACATCAGGCCTTCTAATGATG, it Fr Bok
/N 673 bp.

FHF A FORARE A B9 PCR 50 pL LW AR 5
f14%: 25 uL Premix Ex Tag, 2 puL PerkITS-85(10
pmol/L), 2 pL PerkITS-750(10 pmol/L), 1 uL DNA
REHZ(1 ng/ul), 20 pL JCRE 7K o

PCR JZ )W 244 94 ‘CHIAEME 5 min; 94 CAE M
1 min, 55 ‘CiE K 1 min, 72 C ZE{# 1 min, 35 MEH;
72 ‘CHEH 10 min, X} FHPE PCR F=41(673 bp)VIL,
Fi¢ Zymo J [ENSCRGR G i6 WA 7 (B, 2lidb =4
2 TA el EE A RS 514 PerkITS-85/
PerkITS-750 5| #iEf 7 PCR &, FHVETERE% & |
AR T ARG BRA "I HET I .

1.6 LAMP F0E# PCR il P. olseni BRI ELLE

PR A TR pMD18-5.8S i Hi Uk A I 4 i,
A RE T R, RO DA, T T
10 1580 3 290 Fi B 3 x 10'~3%10° copies/uL #E4T
LAMP FIH #L PCR R BN, B 1 uL BORiAR i
i DNA VE MRS T LAMP 4748 52 v R “1.37
1 P. olseni LAMP fiLfbJ5 IR R . # L PCR S
KRR “1.57,

1.7 LAMP #&ill P. olseni 4% 54 5206

FUE BT ST 1Y P, olseni LAMP J2 i 44 5
P, XF LAMP P24 71 (29 500 bp) Vi, eIl 4tifk .
439 i Perk-FIP/BIP i#£4 74 #L PCR, PCR J W {4 5
f33%: 25 pL Premix Ex Tag, 1 pL DNA Hi#Rz(50

ng/ul), 1 pL  Perk-FIP(20 pmol/L), 1 puL
Perk-BIP(20 umol/L)Al 22 uL JCR7K o

PCR WG S %L 94 CHIAEE: 4 min; 94 C
P 30's, 60 ‘CIB K 30's, 72 CHEMH 30 s, 35 PMHFE;
72 ‘CHEff 10 min, XFLL F TR A HYE PCR 74
Fi& Zymo g IR & U DA T e [T e alifb, P4
RS Wik BOL R, Ralifh Wit TA safEty
HEE A TR 519 RV-M/M13-47 41 PCR £
DU, % BAE B B R A 0

4k, VL P.marinus. B. exitiosa. Ichthyobodo
sp. 2 AVNV J:[R2H DNA WHi#z, ] P. olseni
LAMP 5| ¥)iFA TR A I o Al 134535 P. olseni
FERZ] DNA AE R FHPEXT B, TCRR7K 2 0 E,
IG5 S A A 2B U AR Sy B M X
1.8 LAMP &l P. olseni Bz F

FHC 2857 19 P.olseni LAMP 1 J5 2% 5% A
TLIRIE 2 GE IR 070626)F14F HE 5 H (75 IR 070708)
1) 2 45 10 MEEREIB AP EBZHZ DNA F i
AR, F R IER RIS ERRL1 2! DNA fE
XS IR, JCRKAE N2 FIX R, P. olseni 5.8S
rDNA STk bRiE i (107 copies/uL )V A BHAA: X B, [F]
B PCR 5 i X P REUORE S R A A o AU
S5 BN BE IS L UK T 720 . 72 LAMP I
MR E, mETRm 3 Wb W 10 519
GeneFinder ™ IR Y}, i ad A IR WLER 201 228 1k ok
FIWr AP 543

FEXTLA b 2 HEURRE S A R 2 0, SO
LAMP K 5%t 2010 4F 9—11 A 7 & i i i
FifL53 D1 (Chlamys farreri)30 {3k . 2011 4E 7—8
H iyt sk HL 75 J DL (Argopectens  irradias)30 1y
FEAAT 2011 48 9 Il ZRK B Bt 1 8 R B I
(Patinopecten yessoensis)30 /3 il 4 L A .

2 4%
21 LAMP REZ&EMHRIRAL
RAGRE %t P. olseni LAMP J& Juj {& & iE

TSR BE B 13 (58,60,62,64,66 F1 68 “C)y 14, 4&
HBIR Y LAMP [ IR Z iR 64 “CHY, 1]
DA 3 5 375 0 B 2 R R S 45 (1 1) DRI, 9%
64 ‘CAHEN LAMP Kl P. olseni ()5 WL

Mg iR E W N7 il ) W IR A 64 CR,
%t P. olseni LAMP Wi {A R Mg® W (2, 3, 4, 5,
6,7,8,9, 10, 11, 12, 13, 14 mmol/L)#171ifk, 45

http: //www.scxuebao.cn
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¥R 36 %

bp
2000

1000
750

500

250

100

1 P.olseni LAMP & M{Fx R ELRELIL
Fig. 1 Optimization of the reaction temperature on
the LAMP detection of P. olseni

LR Y Mg Wk Iy 6 mmol/L I Fi i MR (0 45 S
PR (B 2), ITE P. olseni LAMP WA % i
Pl 6 mmol/L #E5 LAMP il Mg e J¥ .

= I8 8] P. olseni LAMP Js i Bisf [] (4G
FZE R I 3, 2SR E] R 60 min B, BT UL iE
W7 I S AR SRk 25T, RS 60 min £ 5.8S
rDNA LAMP £l P. olseni F)3d ECA[A] .

ZEG UL ERISER, EARERI P, olseni fY
25 uL LAMP WA HR, fHE: 2.5 pL 10 x
ThermoPol Reaction Buffer. 4 L dNTPs(10mmol/L
each). 5 pL Betaine(Smol/L), 1.6 pL Perk-FIP(25
pmol/L) . 1.6 pL Perk-BIP(25 pmol/L) . 1 pL
Perk-B3(5 pumol/L). 1 pL Perk-F3(5 pmol/L). 4
uLMgCl,(25 mmol/L) 2.3 uL JGI# 7K .1 uL Bst DNA
polymerse(8 000 U/mL)FI 1 uL DNA ik, Szl
R 64 °C, N[ 60 min,

Marker 2

bp
2000

1000
750
500

250

100

22 LAMP RNF=HIHIEE

¥ LAMP =¥ 2% fE BHEE I fi vk 4B
(B 1), Y RERBIE 550, X& LAMP 471
Ty B MERAE L 7E LAMP RS 5 #ep, A2
R 1) BN 7 - AR B R B 1 (B UTUE, N )
SEVAEMUIR o BT DA T 38 o PR AR P R SN i R
JE TSI A A (8 L TE B H BV ek ke M T S R
Ay (B 4-a) o B—For R E AR
RNkl GeneFinder ™ S HIIKT LAMP S/ ()4
R, MR NIRS YA R Bk, WA Y 1Y)
A RZ, AR AR, WISy R
A (E 4-b).
2.3 P.olseni 5.8S rDNA FhitrdEmitaE 5 57E

XF fir A4 g Y 8 41 BT ki pMD18-5.8S  fift [
PerkITS-85/PerkITS-750 5|#J 47 PCR #¥4, ;=4
FE 673 bp A MASEA o [RIEHI 325 5 Bon 7 4]
5 P. olseni(GenBank: DQ194979.1)H 401 41 5¢
Gx—5, W TORIARE TR IR A
24 LAMP 5E#1 PCR #illl P. olseni RBIERILLE:

PAZest 10 5 R 50 ER R R 3x107~3x10°
copies/uL fi¥] P. olseni 5.8S rDNA J [K (1) JFURL bR 1E fih
SR, 1T LAMP 5% #i PCR 2 SR AN (] 5),
g5 LR P. olseni LAMP K R A58 v 28 30 #5 01,
H R PCR K ARy 3x10° #5 DL,
25 LAMP #&i P. olseni 45 R 143008

¥4 Perk-FIP/BIP i 34 ) 4T TA vaffy
FEA TR 7, G5 ERPY R FH 5 P, olseni
5.8S rDNA(GenBank: DQ194979.1) 1 AH )i JF 51 —
, FWPriZiti P. olseni LAMP 5#/{E LAMP
S H 3 R S 4

10 12 14

mmol / L

B 2 P.olseni RE{EFRBARE Mg* 1L
Fig. 2 Optimization of the MgCl, concentration on the LAMP detection of P. olseni

http: //www.scxuebao.cn
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80 min Marker
bp

0 20 40 60

2000
1000
750
500

& 3 P.olseni LAMP % R RE]EIE 1L
Fig. 3 Optimization of reaction time on the LAMP
detection of P. olseni

PR [T PR [F:

positivr  negative positivr negative

(a)

4 HREZENE LAMP K=
(a) AR W54 b (B @ U0 3E; (b) A A% R 28 ok 4k R
GeneFinder™, PYHR MEL S )0 1R A Wi (0, 284k
Fig. 4 Visual inspection of LAMP products

(a) LAMP reaction visualized by turbidity; (b) visualized by add-
ing GeneFinder™.

1 2345678

(b)

E 5 P.olseni LAMP 5% #l PCR #& & R &1 sk E
(a) LAMP JZ 3 ) R AU ; (b) PCR ;Y REUE
1~ 8: 10 fi5 2 51 i B B9 50 kLA v i (pMD18-5.8S), 434l Ky
3x107, 3x10°, 3x10°, 3x10*, 3x10°, 3x10*, 3x10' il 3x10°
$£01; M: DL 2000™ DNA Marker.

Fig. 5 Sensitivity comparison of LAMP and conven-

tional PCR detection methods of P. olseni

(a) Sensitivity of LAMP detection; (b) Sensitivity of conventional
PCR detection.
Lanes 1-8: Reaction conducted using 10-fold serial dilutions of the
plasmid (pMD18-5.8S) DNA: 3x107, 3x10°, 3x10°, 3x10*, 3x10°,
3x10%, 3x10' and3 x 10°copies, respectively; M: DL 2000™
DNA Marker.

LI P. olseni. P. marinus. B. exitiosa, Ichth-
yobodo sp.. AVNV JE[H4] DNA Mfsiti, il P.

olseni LAMP Kl 5 e S 1 (] 6). 45 351, P.

olseni LAMP 5|1 5% P. olseni A ¥ 4%, i %) Hifth
3 FhaFAE A 1 R RIS .

M1 23 4567M

bp
2000

1000
750

500

2000
1000
750
500
250

100

250
100

E 6 LAMP %55 MMk E
1 ~8: 1. P. olseni; 2. P. Marinus; 3. B. exitiosa; 4. Ichthyobodo sp.;
5. AVNV; 6. FFH: S BE (BRAR A oA B e DL il i 2 2B BB ) A%
2); 7. 25 P (AR TEB K ); M: DL 2000™ DNA Marker s
Fig. 6 Specificity test of P. olseni LAMP detection
using different species.
1-8: 1. P. olseni; 2. P. marinus; 3. B. exitiosa; 4. Ichthyobodo sp.;
5. AVNV; 6. Negative control (DNA template extracted from

uninfected tissue); 7.Blank control (Template was sterile water);
M: DL 2000™ DNA Marker.

26 LAMP & P. olseni B9 Mz FA

Jvi 1 P.olseni LAMP J7 751 PCR % 2 #Lik 4%
10 M EFREIGATAME R U S HEA TR, 52
JETE T 2%3 R R RE I P UK A3 B o G5 AR R,
G 070626 19 10 34 5 LAMP Kl 45 544 4 fH
P, fRRIERE IR AN EBZHZ DNA FITCH /K
JEAPE(E] 7-a) PCR J5 X% 10 44 S ARG DN 2
R 6 S B, A IUAEES A B (] 7-b) AT,
] S W TR A P I AR YL BT LAMP #6:13% 10
OyFESh S5 AT N IR SR, 25 WoR, 2R
W LAMP # 5 ) 25 A UK A B 45 R — 30 7-¢) -

LAMP 75 5 070708 (1) 10 3 FE b 45 50 3
4 S, HoAh \AFERS IS BEYE, (@R IRT
HNE L Z] DNA FUCEH K R (& 7-¢). PCR
Ttz 10 RS RN ZE 0 2. 3. 4. 9 5B
PE, AL 6 AE R BRPE(E] 7-d). [, 1] SRR
YR IARR YR LAMP K13 10 f34% 5 25
KA TRIRWEE, 25 R Bon, %R Jr kK
LAMP Ff i 9 45 S R UK A AR — 2 (| 7-0)

TEXT LA b 2 R SEBRAE S A TRl 2 J, S
FH P. olseni LAMP £l J5 %t 2010 4F 9—11 H#
ST AFLE DU 30 f0AEsy . 2011 4 7—8 H
b SR 5 ELREVE BR DL 30 AR SA A1 2011 45 9 H 1l
ARE G EACH BRI 30 (AR S E 1 Tt A
DU, G000 85 S A 7 5 U TR VS A i BH 2R 6.67%,
WACAR S EAE S FHTER 3.33%, INRK G HEEN
FHAEZ 10%.

http: //www.scxuebao.cn



1286

36 &

16M
=

2000
1000
750
500
250
100

M1 2

345678 910111213141516
P

(b)

b 12345678 9]0]1I2I3]415]6Mh

2000 2000
1000 _Ifggﬂ
500 500

250

250

100

100

E 7 P.olseni LAMP #& 75 AEIE R RIRFHRP B
1-10: FEFEIGAFIMEIEM AL DNA; 11-14: @FEEREIRFIMEEZAS DNA; 15: JCW/K; 16: P. olseni 5.8S rDNA FBURitRfEfsh
(107copies/uL),
(a), (c) EEAEVEEEAS AUk MEE P. olseni LAMP KilIZ55R; (b), (d) BHEMESEEA LUK MEE P. olseni PCR #MZEIE; (o), () A
GeneFinder™ PR W%Z P. olseni LAMP #& il 2%
Fig. 7 Application of P. olseni LAMP detection method in the R. philippinarum samples
Tubel-10: DNA extracted from R. philippinarum in mantle tissue; Tubell-14: DNA extracted from healthy R. philippinarum in mantle

tissue ; Tube 15: water; Tube 16: Plasmid standard of P. olseni 5.8S rDNA (10’copies/uL).
(a), (c) agarose gel electrophoresis results of P. olseni LAMP assay; (b), (d) agarose gel electrophoresis results of P. olseni PCR assay; (e),

(f) visual inspection results of P. olseni LAMP assay.

3 Wi

ST P. olseni HH AT RCRIMER PRSI 7 ik,
SEIGAL % P. olseni 14 5.8S tDNA Hr (1) ITS 551 Jy#
JPH#ETT LAMP 514311, #adxt LAMP J 4
Z PRV . Mg R A s R st TR A f Ak, T
T D274 4 P olseni 1) LAMP #:0 Jrid. HAT,
Kl P. olseni # B 7k £ B4 Ray 4238 R )
FTM }iF%k . SufEJ5 J:(ELISA Fl1 iELISA )filfk
45 PCR 2510181 st )y g il LUK P, olseni #E1 74
SR, (RAAZER B SRt . 2R . RAELEEARA
PRt 22 lhh . FTM B3R BRI K (75 2~ 7 d).
Fr SRR (CHURE A T 4 Rl LA B R 25T
USRI Ry 10° /g 40P ELISA
FELISA BAER{CH 1 d, (HRBEA G FTM B
FR M BUARAE S PCR 51 1] LIAE —Fh R A5
FLRR S5 JEAS I A 45 £ R, fH PCR g 7 22

FESEI N, PSR REME B L K (4 7 6 L )
PEFTo M, IR HFRE PCR XS5 . X E—ER
JEE - R T ASHI 4 A () 52 A L SRRSO A i PCR
Fi AR LUX %65 PCR {7 528 T X} P. olseni [y
E ARSI, i ELAS I S AR AR =, AT A4 ik #
26 ¥ DLAI 30 ¥ D1 goks DNAM ST (HJ2, s by
PR B SISO EE i PCR Y . LUX 245% PCR {YHI
TaqMan FEEF45 5 B A0 S A AR, ook 2 ey B fif
P2 DARMEAE SE 24 (. Ak, T —
Tl BT i R A% FR ™ 1 7 — — A S AR Y
A (LAMP ) U 2y vk B 2 FH R e s 463l 7k
FESIR A ), WRR B AR | AR AT
F U RN R  FIFLES DL 2 s IR AT B L 4T
Wiska 2 i S 020220 EE Y, LAMP HAR R
M, AR RIEARZ, Wi LAMP £ AR
BRLJR PRI 4 HFE PN AR o L SR

ARSI ST B LAMP 7 vk 52 IR T AL G0 k6
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A, A BURZRMAG BURA S AR 1S (LAMPYRS I 5 32 04 3 7 S v 1287

AR RSB G, nTLITE 64 CHIBAMFT, 1 h N
SEBXTRE S BRI, 32 5 AN B A
KBt AN EEARIS . BB Ik . KOS,
T L AT DGE 2o B AR N S e 75 A AR R EE
AITIESRFE A GeneFinder™ 2% R 26 e YLl
T AT LAMP =0 558

FERBE LI, AR5 LA K 5.8S tDNA
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Establishment and application of a loop-mediated isothermal amplification
(LAMP) method for Perkinsus olseni detection

QU Pengl" 2 WANG Chong—mingz*, REN Wei—cheng3, LIANG Yan-tao®,
JIA Zhi-lei""*, HUANG Jie’, PAN Lu-qing'

(1. Key Laboratory of Mariculture Ministry of Education, Ocean University of China, Qingdao 266003, China;
2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
3. Department of Rheumatology and Inflammation Research, University of Gothenburg, Gothenburg S-413 46, Sweden)

Abstract: Perkinsus olseni(P. olseni) is one of the important pathogenic parasites of the shellfish. With the
purpose of building a rapid, sensitive, accurate and easy to use detection method for P. olseni, we estab-
lished a P. olseni loop-mediated isothermal amplification assay(LAMP) based on the internal transcribed
spacer(ITS) of Perkinsus olseni 5.8S rDNA sequences. We used the online software Primer Explorer V4
(http://primerexplorer.jp/e/) and designed a set of 4 LAMP primers(Perk-FIP, Perk-BIP, Perk-F3 and
Perk-B3) of the P. olseni, then we optimized the reaction conditions, mainly about the reaction temperature,
magnesium ion concentration of the reaction system and the reaction time. After that, we got the P. olseni
25 uLL LAMP reaction system, including: 2.5 pL 10xThermoPol Reaction Buffer, 4 uL. dNTPs(10 mmol/L
each), 5 uL Betaine(5 mol/L), 1.6 pL Perk-FIP(25 pumol/L), 1.6 pL Perk-BIP(25 pmol/L), 1 pL Perk-B3(5
pmol/L), 1 pL Perk-F3(5 pmol/L), 4 pL MgCly(25 mmol/L), 2.3 uL sterile water, 1 pL Bst DNA poly-
merse(8 000 U/mL) and 1 pL DNA template, the optimal reaction temperature is 64 ‘C and the optimal
reaction time is 60 min. In this research, the LAMP products were detected mainly using agarose gel
electrophoresis and visual inspection of a color change due to addition of fluorescent dye. Before
confirming the minimum threshold of the LAMP, we constructed P. olseni positive plasmid, also based on
P. olseni 5.8S rDNA ITS sequences. The result shows that the minimum threshold of the LAMP assay is
approximately 30 copies of plasmid DNA. We proved that the developed LAMP method was highly spe-
cific for P. olseni, and no cross-reaction was observed with other pathogens, such as Perkinsus marinus(P.
marinus), Bonamia exitiosa(B. exitiosa), Ichthyobodo sp. and Acute Viral Necrosis Virus(AVNV). A com-
parative evaluation of the LAMP and PCR assays using 20 Ruditapes philippinarum(R. philippinarum)
samples showed that LAMP is more sensitive and accurate than PCR and the shellfish parasite P. olseni is
widely distributed in farming shellfish of North shellfish farming area. Totally, these results indicate that
the LAMP method is a kind of simple, sensitive, specific, and reliable technique for the detection of P. ol-
seni. The LAMP technique could be used for the detection of P. olseni in the coastal shellfish farms and
laboratories with simple equipment.

Key words: Perkinsus olseni; internal transcribed spacer; loop-mediated isothermal amplification; shell-

fish; assay
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