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Reverse Transcriptase Loop-Mediated Isothermal Amplification
Technique for Rapid Detection of Newcastle Disease Virus
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Abstract: A simple, rapid and effective reverse transcriptase loop-mediated isothermal amplification( RT-
LAMP) method was developed by using two pairs of specific primers targeting the 6 district sequences of
the fusion gene of the newcastle disease virus (NDV). This RT-LAMP method can rapidly amplified the
NDV within 2 h and was highly sensitive and specific. The detection limits was 100 pg by using a serial
10-fold dilution of RNA. Result of detection of clinical samples showed a good correlation between the
chicken embryo separation and the RT-LAMP ( coincidence 93. 5% ). The presence of the NDVs could
be detected in a simple manner through visual assessment by adding Mg®* into the system to produce a

white precipitate.
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A F B Y # 3R (loop-mediated isothermal
amplification, LAMP) & Notomi 25!°1 £ 2000 4E &7
B — R AR BRY 307 Bk, SR O R R A 4 &5,
SRR ERS R 6 MLE, Kb ANSIUEER
HEFE R IE M FH R R EEANTF, FERE 3
LAMP [ B S Y 3wy fE I o514 R 2@ 1
DNA §5 B3 RN A U 4E DNA. OB 4749 (i
BRNA—EIFRNERFF) EBKERTEH
BRREFFR S, B R R W A Y R
S, RMAEE. HE LAMP R EAER P INA R %
S, AT 2L — 252 i RNA BRI, 207 B A6 2
HESERNEMTHTH, (FEERKES, B RN
ATENE, F—ERNTRETRI , #5558 E
155, [RIE R R R (6] B 5 ¥k 0 4 SR 3 17 AT 4k
A3, ARG R AR AHE BA B

ASCESL T4 % NDV F 2 E MR/ Skt
FERY B (RT-LAMP) 7 i UL BB FAE
DURIEN G R P H B IR UE, 7T B Vo A I 1
NDV, i1l ARAE S 4G 0 .38 B 58 s A VR 1, PT A
A —FhrE) NDV #:) 77 BE 46 A .
1 #R57E%
1.1 Fhs

NDV F48E9 # .4 #EE K 5E 1 NDV 43 B #k ( GM-
03.GD-05 . DH-04,GD-99) . B XK & #y AIV 4> 55 #
(HIN1.H3N2 . HSN1 . H9N2 W &) &G T RE
RE (IBV) REEREBIERRE (ILTV) %%
MR B e Eg RO R R R S H = &R A R It
L.
1.2 FEiKH

RNA #i #£ iR 7 & . Reverse Transcriptase XL
(AMV) .DNA Marker D12000.dNTPs & 44 T
B(KE)BAMRAE ™ M;Bst DNA BREERF BN
AR YR (L) B R A F = 5 ; Betaine 3K
BBA Sigma 23 F] 7 .
1.3 5|¥pngit

¥ F Primer premier5. 0 {4, #R{EE.F NDV F
EEWRTFFIHTTIHRT, E LR EYSR
RAFE M. &5 9HKIKA Outer (F) :5'-GAGCT-
GTGTCCGTCTGACAAA-3'; Outer ( R) : 5'-TATA-
AAGCGTCTCTGCCTCCT-3' ; Inner (F): 5'-CCT-

GTCTGAGATGAGTATATGTTTTTATGGAAGGCCTCT-
TGCAGCTG-3'; Inner (R) :5'-AAAGAGGCGTGTG-
CAAAAGCCTTTTTGCGGATAGAATCACCAAGGG-3'.
1.4 RT-LAMP #ll /5 ik 831

% Fi RNAiso Reagent #2177 & X 130 Bf Fi 9
NDV ZF#k & ALV IBV 1 ILTV #4347 RNA fi
2, BB ES RULH 53547, RT-LAMP R B {A R
740 pL, & 44343514 : ddH,0 8.5 pL,dNTPs (2.5
mmol/L) 6 nL,MgSO, 1. 5 pL,Betaine (100 pmol/L)
5 pL,10 x Bst Buffer 2. 5 pL, Inner F&R £ 2 wL(20
pmol/puL) ,Outer F&R £ 0. 25 pL(20 pmol/uL) ,Bst
Bg1 uL(8 U),AMV 1 uL(5S U), #I#RFF 1% # RNA
10 pL,iBS. )5 65 CKE 1.5 h, KIBERE,
80 CK i 2 min,F 7 500 /min B.[> 5 min, S{EUX
BEF=4) 5 WL 72 10 /L SIEREBER BRIk , W45 2R
1.5 RT-LAMP 7= B {1 7E

B2 RT-LAMP [ Jif 7= #2% R FR i #4 N YI B8 Hinf 1
# Dpn 1 #ATEGUIAERE , TS B U] X T34 164
bp. 7E PCR 1% 37 C4EFE 30 min J5 ,BUR =4 5
pL 7E 10 g/L 3EAR MR BRI FE Ik IF IR ER.
1.6 FHLERLE

#E RT-LAMP R AR F A —EBEREE T
5 DNA §# R N P A R P07 B Fb AT R, 4E
A Mg,P,0, HEETTE. BEERMIT:

(DNA),_, +dNTP—(DNA), + P,05"

P,0;” + Mg’*—Mg,P,0, |

RT-LAMP 52 )5, 7247 7 500 t/min B> 5 min,
REKHOEETHRANEZE LT ATIRAER.
1.7 GBS RT-LAMP #3

#% NDV F48E9 fEE R 1L 0.2 mL/ H 3| &EXT 6
AR RERFESHETRRERE HUEE
LDy, =10"*"mL™", Mt FEE H N 40 H, BH 10
RBEREBX IR WHFEGESE 2 d FRREMER
MEAFHATRN, GXEYLRE 10 B, E8RE
9d KREIMBHRTFASITTERERT, BH
#3 000 r/min B 0> 10 min, B b & W 43 7 #E RT-
LAMP F238 B 25 41 25 el

2 #XR

2.1 RT-LAMP 45446

FIFHE &M NDV F EERRF 519, X 4 #
NDV 4B #3347 RT-LAMP ¥ 3% , JL[E 1. 4 # NDV
S ESRRA KK A R ER & B, 7
4 LAMP FyH8 UK FRAE , 1 BR % 77 I RE 98 AL T A 1) H
NDV.

FIFAESL I 2% NDV FASE9 HRuEdk . & Hi Bk
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FHRUK LTV 3BT, R ILE 2. Bk
& £ 7R - {L7E NDV F48E9 HyKiE 17 FeF M M f Ik
FAFHIL, = Bx R R AR EERIKES L&
WL, ULERIZ T X NDV B B IR
2.2 RT-LAMP F#{l{L &8

FIFRRNAERS Mg’ ST A=Y ERRE
FEBA B AR TIE, X RT-LAMP 34t 17
AT, NIRFIES R, inE 3. 1 5% (NDV
GM-03) 53 S& (F48E9) BRI I T H AT (H
hEi kTR, M2 5SE(=aXR) 54 5%
(AIVHSNL) BERAE N TE. A3 H 4 3 #k NDV 43
BAREIRE AR R IR BT JL AU TE , AR R B AR LA
J¢ 1BV F ILTV Bk TOITTEAE AL, U B UU3E A9 A
AR
2.3 RT-LAMP F=H#HINEEIEE

FE Hinf 1 1 Dpn 1 PR A EIEFXT RT-LAMP 7=
WHATNEE S, SR (B 4) X, FXLBFH
RT-LAMP F=¥j# 2y NDV F ZRR Y5, %18
AR BRI R R
2.4 RT-LAMP ()R S48

32 NDV F48E9 £k i &L RNA, #47 10 Z#H &

251077, F#4T RT-LAMP & ll. 255 BR %A k8
BARRIIIRLY 100 pg, G5R L 5.
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Fig.3 The visual result of the specific evaluation of RT-LAMP
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Fig.4 The result of enzymatic digestion by Hinf I and Dpn 1
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Fig.5 The result of the sensitivity evaluation of RT-LAMP
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L LAMP Z5 R AT LM T 6, I & T
U BT SOEEE % ARBPE
A RE O A R R R S R MK DNA &,
PHTEREBANE" . BT AR AE R
BN B AT BEAT 740 B [E1UC, AT 7 (8 2 — 22 B9
BrFE. RSB H AN Loop 54 #7051k B R K o S T
HEH— SRR, R EL— LA RBE .

RT-LAMP J5 i 518 5t HIRG RR - B EE A1 L, S IR
BB KR 4 ~7 d, AF T
PRESWT AR BUAE BL 915 5 ; RT-LAMP J7 3K 82 4F 15
B IR ERBAR, RFERKBREME LN, A
GERATHAT AR M LT AT R R I, b B Z &
PREE. SEM—I RT-LAMP A[7£ 2 h W45, il
WMEH TEE T UIEAEER, TR 7Bk,
R MRS RT-PCR Jrisamiet .

RT-LAMP J7 ¥R 7ESEPRA A , AT 8 1 243E Beta-
ine,MgSO, i dNTPs %545 73 ¥k B e 12 thi IR FH P45 2R
BB 7 45h, RT-LAMP B FH9 51907 2R 51 B 9
HEHEA L4 MERMUA, BRIZTEXN TIIOHNE
KEE, DR AR TEMEANRHLESR
BEEYYL FN, &M WA EES YR
B o RiE , BB RLERGR R

A 1552+ RT-LAMP T i B /M Il ¢ B AT 3 100
ps, IERA#EIL #9 NDV RT-LAMP J7 ik A A B R MR #
AR, ZTESERESEEZEFEERE
93.5% , HAE ¥R NDV W—Fh o> T ER
FRITHERME. TH, RT-LAMP J7ik BA BB
SRR EERE OEFTREN B R RER
R BER U B o B G R AR PR A2 . 7ESE
PR R R Xt BB T 502, e e R MUt 4R
BB HNRIALRE A1, & 5 R R AR R i Ab 2R
EiERE R, XA A EE REBHRTR.
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