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Development and Evaluation of A Loop-Mediated Isothermal Amplification
Method for the Rapid Detection of Goose Parvovirus
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(1 College of Veterinary Medicine,South China Agricultural University , Guangzhou 510642, China;2. Guangdong Open Laboratory of
Veterinary Public Health,Institute of Veterinary Medicine, Guangdong Academy of Agricultural Sciences,Guangzhou 510640, China)

Abstract ; By using PrimerExplorer V3 software, a series of specific primers were designed based on the
nucleotide sequences of goose parvovirus ( GPV) VP3 gene available in GenBank. These primers targeted
6 distinct conserved sequences of VP3 gene,and serve primers to perform a loop-mediated isothermal am-
plification ( LAMP). These primers were used to establish rapid LAMP detection of GPV. The results
showed the LAMP method specifically amplified GPV but not other common avian disease DNA viruses;
The method was 100 times more sensitive than the conventional PCR method. The amplification could be
finished within 1. 5 h with good specificity and high sensitivity. With the addition of SYBR GREEN dye in
the reaction mixture ,the results could be differentiated by naked eyes. The results also proved that LAMP
method is a reliable and accurate assay for rapid detection of goose parvovirus. This assay offers a new

technique and alternative for detecting goose parvovirus.
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B G/ LAMP BUE G J5 v A ST 99

REPERS BETERRNARESE. LHEkK,
RAALE RRET B (R & B R 55 45 F o
FAE RN T EE RO S A GPV (i P A 4@ 4L 7
BARAEF Hy Notomit 251 5 2000 472 37 K
S ERY 1 H R (Loop-mediated isothermal am-
plification, LAMP) , 4% i3 41 W ¥E S 1) 6 /> X 35k
wit4 KR AT IY, B A5EE % DNA -5 5 (Bst
DNA polymerase) , TEAH IR A4 (65 CLA) @iy 1
R, LB, REER, ¥ s R PR, 5
ERE S R BiX T AR EEA 57 ERESSH
TR, FEZK 54 v BT 58 8L , 7 5 A e BF S B
B EER I A 24 C 8 T 5% 25
T ELR R EE A LAY LAMP 460 7 i)
AFRAHE LAMP 73, £ X3 RS 40 /N i VP3 B H
FFN RS XIBCHT LAMP 514, 357 7 —FppRis 5K
FA R ELH GPV #: J5 i.

1 #MBREHE

1.1 =%k

TG0 BT FH RS 40 /)N B3 LB TS 40 /)6 B ( Muscovy
duck parvovirus, MDPV)  BE AT 42 5% B ( Duck hepatitis
virus, DHV) (38 J 5% £ 11 575 97% 2% ( Subgroup J avian
leukosis virus, ALV-J) HS WV & 7% 70 & ( Avian
influenza virus subtype H5, AIV H5) .H9 T B4 & i %
%2 (avian influenza virus subtype H9, ATV H9) #1
IHRERIVF ZHREEFRFSRMAAELEEI
TRTE.
1.2 FERAFMESMEE

Bst DNA REWER A B At A KL HA
A FR/N T 72 5 (New England Biolabs) ; A5/ % DNA
MR ERN EBETAY TERBEAREGRA A
fhsEx Tag B, Pst 1 BR ¥ P 1 B8, dNTPs, DNA
Marker DL2000 ¥ h KERAY TERARAF =M ;
TRIzol LS Reagent A Invitrogen 7\ &) iZ f 5 & 3¢ B
(Betaine ) Jy REFEEHA R AR & POtk SYBR
GREEN [ JZR%#H 2 87 dh. PCR A /KIS H5E.
1.3 S[¥git5&/8

F ] LAMP 5| 7E £ 5 1% {4 PrimerExplorer,
R GenBank Hr iy GPV VP3 FLH{R~F X8, %1t 1
EWS514). Kb PCR 473 7 B 404 bp, LAMP 3
1 BBt oA 201 bp. & DNA Star %443 LAMP 31
KB & Pst | BEYIA.

5 Y FI T : F3:5'-CAGCACTACAGCAG-
GAAT-3'; B3: 5-TCCCTGCAGATATATATCCCT-3’; FIP. 5'-
CGITACAGTCCTACCATATGGTTTCCGGAAGAACAAGAAG-

TAGCA-3'; BIP; 5’-ATGAACAAAACACTACTACAGCTC-
CGTTCTGCCAAACCATTCC-3'. Hdh | F3 1 B3 H4p5]
¥y, FIP F1 BIP 51 4. 51 YIFFTRE 2 50 pmol/pL,
HAYTREZE 10 pmol/ L .
1.4 J%53 RNA & DNA figE
1.4.1 RNA #5323 £ 8 TRIzol LS Reagent {§# i
ULBA B TR RNA fflise.
1.4.2 DNA #9428 £ H UNIQ-10 &% % DNA
AN & UL P HI TR E DNA RIHIER.
1.5 LAMP FikRM&GHMR4ER LAMP 7%
Bar

AR RA 25 pL AR, HPEEUT4A
43 :Mg®* .dNTPs . FH3ER% . Bst DNA Z-4 B . ThermoPol
BV N5 14 A5 |9 e GPV-DNA.
1.5.1 RpRAENAEL KRBy HIEEHE S8,
61.63.65.67 CIRKEIE, \ 3 RELZ AT P L EH
FER R IR
1.5.2 Mg REHKAL ERTHEET,®
Mg’ " IR M EE L 1.2 .3 4 mmol/L AR VKEHE, M 3 K
BEEIRR P it Mg W
1.5.3 dNTPs & Eai#tib FEEEMBRET,HA
SR A ANTP fifg 43k B 14 100,200, 300, 400
mol/ L AR YB3 , I 3 IR B & i 50 e xE FcfE ANTP
HE.
1.5.4 #EBREGHAL TERESHEET,HAL
XUARAE, BRI B AW EL 0,0.4,0.8,
1.2 mol/ LUKYGEIE , M 3 REE IRk ERiENE.
1.5.5 Bst DNA RABERE AL FEiEEWIRE
T, HAZMHEARE, % Bt DNA REBFR AW E L
0.08.0.16.0.24 0. 32 U 4K¥iE3 , N\ 3 IREERE
e KR ERE.
1.5.6 Floep Rk Eai FEEEHRET,
HARFMAZ KN S5t 4:1.8: 1,12:1,
16: 1 KRB, M 3 IRE R R P RAELA. 15
e B AES | W L) 5 K S5 ) ARk BE 4% 0.2.,0. 4
0.6.0. 8 wmol/L 4RI 1, N 51 My A8 B # LL &l jm
AL M3 WEE RS i e BT R E.
1.5.7 RERM&#HL EHENEET,HAK
AR 41 ] BR 15,3045 .60.75 .90 min KK
W 3 K E BRI T E Y ]
1.5.8 HALR B &4 5 LAMP %0 5 ke & 5
MRAE R R B4 PR 25 51, B0 8 SR RO &4
HESL LAMP #6300 J7 % , 38 3o 30 A8 0 58 J2 v, Dk W% 3
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1.6 LAMP =il L&

Yo 25 L R R BEATREY 4. LS pL LAMP
B F=45.2.5 pL 10 x H Z ik (1 wL Pst T YIS,
16.5 pL £BF/K,37 CRM 4 h, B 5 pL P=4pitiT
BT B HAL K , IR 25 1.
1.7 LAMP i R4

4y%] 1l MDPV . DHV ,ALV-]J . H5 % H9 & & %%
RIR B AL AE I FF R AR &, LA GPV DNA 2 BH 44 Xt
B, L% DEPC Ab BRI K A BAMEXT IR, 28 3 RER K
B, K% LAMP J7vEpy4e k.
1.8 LAMP REEKRI

¥ GPV DNA # 107',107>,107°,107*,107°,
107°.1077 .10 " 1 10 ° #HFT# B, #17 3 ¥k LAMP
R, LA 2 LAMP J5 2 B R BB
1.9 LAMP {EE4i{ie

Xt 8 AN [FEHEE ) GPV DNA H 1 1 {4y DEPC
K, FHE LY LAMP 5k 17 8 AL IR, LA
5 LAMP ik mEE M.
1.10 LAMP J53kHFTHR4L 4h 78

LAMP i85 R )5, TE R B E H A 1:10 #i &
# SYBR GREEN I (10 000 x ) 2 pL, #4558 hFH%,
] PR MR ZE AT Ik (98 )Rz, BB 9%
1.11 LAMP 5 PCR &l FRE# 4 RET LB

30 fy ik R b BE AL BS 40 /N R B R AR RS K
RO S BESRE (R R AE KRB E
BEUF5E & Mo = R 4L By #E, P A= 28 2 K i A%
1 10M 5%, R Z VR 3 WEHSIHKF 5 000 r/min
B0 10 min, U EYSWAE 1. 4.2 REUKE DNA, 43
B PCR(ZB IR T ML 1 sk) AR B T
SLRY LAMP J5 36 $EAT AR, X 2 Fh 7 s I 46 SRR
—BHRER AR ES B REE T EWE, LK 2 f
Tk B URRE .

2 #HR

2.1 LAMP #&iM7A ERMET

HRYE RN S IR AL G5 2R, B T B RO &%
(R D) CBERMERPESHSERTE, AKX
&REy PCR 1,63 C /i 1 h.80 °C % 5 min BT].
2.2 LAMP =¥t % E

Pst | ¥ SRSV G5 SRR 3 A BRIEH , 15 2
#7200 bp K/NER B, SR LA 1.
2.3 BHRERIEER

NE 2 Frs, RA GPV RESLREY 1S H FHMES
HAptke S M, RAS1 % GPV B F £ —1.

&1 LAMP Rk R P &S RER

Tab. 1 The compositions concentration and volume of
LAMP reaction

%y V/ul
F3 ,B3(10 pmol/pL) £ 1.5
FIP .BIP(50 pmol/pL) £%2.4
dNTP(2.5 mmol/L) 3.0
MgS0, (25 mmol/L) 2.0
10 x ThermoPol [ W 2% ik 2.5
Bst DNA REEF(8 U/pl) 1.0
=4k DNA 2.5
AR (5 mol/L) 2.0
DEPC 7k 4.2
it 25.0

2 000 bp

1 000 bp
750 bp
500 bp

250 bp
100 bp

M:DNA Marker DL 2000;1;: LAMP 3" 3% 7= 8,2, LAMP $" 3% = 4 i
Pst 1 EFtT).
B 1 LAMP =8y Ps | BEEI &5

Fig. 1 Digest product with Psz |

B2 LAMP =Y re R 45 2R
Fig.2 The result of specificity of GPV-LAMP method

2.4 RYPERWER

ME 3 BE i, B GPV DNA FR S By38m,
LAMP 4 3 7= 49y 8, 3k 52 B 78 Wi )8 55 5 L ¥: XF GPV
DNA BRI PR o 10 7. [A] — ¢ &R F3 % #L PCR,
HERARA I Ry 107 (& 4), R H] LAMP J5 &%t
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W IR RGAR/MAEE LAMP SRR T Bk i 3L 101

PCR J7 ¥k REUER 100 £

M:DNA Marker DL 2000;1 ~9: 4> 5| 2 % DNA 10~ (107210 % |
1074.107° 10761077 .10 ~% |10 " EEALHL; 10 [HMEXT .
E 3 LAMP %} GPV iy R SR IZE R
Fig.3  The result of sensitivity of GPV-LAMP method

M:DNA Marker DL 2000; 1 ~ 8 43 524 ki DNA 10°,107' 1072,
107210 74,10 7> 10 ° 10 " H BAE 51,9 - B MR B
El 4 PCRXf GPV R St g5 %
Fig.4 The result of sensitivity of GPV-PCR method

2.5 LAMP pESHABER

LI GPV DNA J#EiAR 19 8 IRE & 1L K45 RI9AH
6] , R BAAHT 5T B 57 59 LAMP #6077 ¥k A B 5 1Y
faE k. GPV DNA BER MG KIS R LA 5.

M 1 2 3 4 5 6 7 8 9

M:DNA Marker DL2000;1 ~8:GPV‘DNA LAMP #ilIZ5 52 ;9 . [ HE.
&5 GPV DNA EE HRMLER
Fig.5 The result of GPV DNA duplicate detection by PCR

2.6 LAMP FiiMIraTiLeBER

LAMP XN 453R J5 , % RT-LAMP U & s a5 i
SYBR GREEN [ 3264wkt #id Y IRWIER , FHHERE A
ERE & R T ETO0, mxt B B B 8 W%
FHE(E 6), KB SYBR GREEN [ J5 i £ W
g R B R R

1:LAMP [R{E47 18797 ;2 : LAMP [RA£4" 474
Bl 6 LAMP =4yl Y {bab BEL5 R

Fig. 6 Amplified products visualized by adding SYBR GREEN

I at the end of the reaction
2.7 LAMP 5 PCR it k¥ G ds 45 REY LL B

Fi LAMP 5 PCR Wiff J5 ¥ Xt 30 44 il R B 2L
Bl T JRHLUE SR BT THN (R 2) ,HR 2
B 0L, LAMP #6300 77 5 BH 2 o8 23.3% (7/30) ,PCR
e 7 Bk FRAEZR 9 20% (6/30) . 22 PCR A 4y BH 44
AIFR AL R 2 LAMP J7 B4 U 45 3R 39 2 B &
PCR 45  BRYETT LAMP J7 46 24 B B9 2 1595
B, BOE: H B 4 B12 H G GPV il MDPV
RHETIUA R RE R, S5 R B D 5 THEME
72,96 h FET, WS H] DLBE AR th BL4S 6 PR 28 JE K B
R B LT, Lo JULFO AT AR P Wi B R 1K PR 28U 3
TRELEE, SR HAREME L HARAE, RV
LAMP #7735 777E 1 MRS R
#2 LAMP 5 PCR i} GPV IRl 4R L&

Tab.2 The comparison of the detection results of GPV clin-

ical samples by LAMP and PCR

" LAMP FCR
PR A it
FE: 6 1 7
B 4 0 23 23
=38 6 T4 30

3 Wit 54t

LAMP 7436 57 H BB — Rl oy e, ELA
VR BUR B A R R RS, B
<7 LAMP #6377 25 040 KL I 46 15, 13 i 3t
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®R2E

B E P E ARG KN RN RS |
BEAFERFMAL

LAMP [ i i BN B % . FEXT LAMP J2 B 4% 14
AT ORAGET , B B 5 % B8 o 52 i 38 A ST 1 3 B A
A300 Mg™ " ¥t B B SR RR A FE B A 5 | e B L g
AItEAL. Hog Mg & B R0 LAMP ¥ 3 1) £ 2 K
Mg VR BEARR, SR R ER , (H Y I8 Rk R B
BFRE M WEF R, BY WHREAHHER, B
FSHHZREm. FAREMN 3 RELZ R EE R
fE Mg™ WRE TR S S O 2 1A
i . RSB E AR AR B T SR e v, iR
FERFBHEARMATRIRAE M T A LAMP 3§
B IMAEH SE88E T LA B B 8 s s R — ok
UMM S B MEREEEL 1:4 ~ 1: 10, A5
HRFBHI Y ENEI YR E LK E] 1:16 8,5~
HFE 14~ 1: 12 AT B B2, LAMP (AR
A% B LAY TR | LB B B3R S o SN R B
B R v R .

Xt & FREE ik R R oy Bl 4T LAMP 1 PCR
eIl , FoH LAMP J5 3K 384 23. 3% ,PCR J5 A
W3R 20. 0% , H2 PCR &0 8 FEM: Rk 2
LAMP J5 35 1 45 R 3 4 BH %, 2685 LAMP 7 &8
PCR Jrisfs . (BES E RN &, X PCR &
JIBAMETT LAMP J7 6 K 4 FRAE R 2 st 9%
FoEMERER, SR BRI By, XA
LAMP J5 A 7EAR B

BT LAMP #3050 = , ABF 9% T 3 57
LAMP J53: i) R 8UE 2 PCR Jrik 4 100 4%, B Xf 1%
BRI A R R B aOR, R N R & R 2 B
o DNA B4, WARA S M BB RS R, ik, %
S BRERAE T A RS R ER B SO 5 32 B R AR A TS
R ERZ LB SR EFZ —. FHILER
B AR P B R 1 B IR R, N SR B A e AR
FHAA R AN A ZI5 5, o FFE AR R 8
B ITEG MRS SRR P EMESE.

AR B EEST T GPV-LAMP e 38 #6077 k.
HERFHZ I RA B S W M SURM,
BRI PCR Y 100 £, H B A9 3% /N Al %
1.5 h N5ERL. 16 piik & E i SYBR GREEN I 3%
HeGuBE , FES AR TR LRI E SR,
BT Bk R A 22 5t DNA (5 e, JF (75
AL 3 A2 B R | 1 5 X G R o A R
Fuh i@t LAMP #6007 7 5 PCR AGIN 7 ik B EL

GERRYIAPI R IR 8 LAMP /U 5 i B A B
e R 38 PR A0 1L, 3 P S 0 3 AR MR AR 22 O R R P
B AN GPV #EAT M i)
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