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Abstract

Listeria monocytogenes and specific gene invA of Salmonella as examples, loop-mediated isothermal amplification ( LAMP) was conducted.

( Henan Postdoctoral Research Base, Food and Bioengineering College, Xuchang University, Xuchang, Henan
[ Objective ] To study relationship between primer design and non-specific amplification. [ Method ] With specific gene hlyA of

[Result] As far as any two primers of LAMP primers were concerned, there should be non-specific amplification if 3 —4 bases at 3’ end of
both primers had two complementary sequences on a same primer, LAMP primers should be designed and screened to avoid such situation.

[ Conclusion ] LAMP reaction did not have non-specific amplification with primers designed according to above principle.

Key words

H A7 Notomi 45 2000 4EBFFEHE 1R AF Y 1Y
$ A (Loop-mediated Isothermal Amplification, LAMP)" | %4
AR 2 X5 1RSI A 0 6 A R B, v] R P RS
P, T H, Nagamine 5578 WA ZR o AR5 | 4 E—
AR T I DR Y O I AR A S R
S5RGBT T AR T 3R & 4 X S0, ( Polymerase Chain Re-
action, PCR) ™" #1825 5 4 #9188 1 ( Nucleic Acid Se-
quence Based Amplification, NASBA) [5-01 Gk w4 3 14 (Strand
Displacement Amplification,SDA ) U BTy 3# (Rolling Circle
Amplification, RCA) R AE Y B A (Helicase Dependent
Amplification, HDA) "' . SR} , G HE AR 28 14 K24 15 4E 9B 5¢
IR EABEERN AT, th THER R 1 R BOZ R iR
AP A OGN AR AE ARG o it 5 | Tt 5
B R MDA TP 18 1 7 = LA L. monocytogenes BY4F M
LA hiyA 5 Salmonella B FIER A R BIFFRIFS, B 7
WG B SRR D S Z R OE &
1 #R5FEZE
1.1 5|4 41 %F L monocytogenes 145 Tt F A hiyA % H
PrimerExplorer 4 #{4:i%11 T —%& LAMP %I%[m] AEXEG W)
RO BRI, £ %) Salmonella f4EFFE A invA SR A Primer-
Explorer 4 5 Oligo7 B0 16 157 2 25 LAMP 5[4,
1 PR, X2 EB5 A hAY TR ) ARAFG
1.2 DNA &R o 7 XTS5 g 5 AR Y 1 LU &
AT S Y BoH S AR S 4G 2 ] 1 OC 2R I AN R

BE&£mHE R B ARAFE 4T A (No. 31172331 F= No. U1204330) ; 5T
BASFFRESFETHIFT R XA A (No. 2012GGJS -
172) ;5 S F i b 55 FALFRRITRIAB,

EEEN TEBE975- ), F, WAFTEFA @R M AFLEY
55T EMFERR,

WA 20140301

Loop-mediated isothermal amplification (LAMP) ; Primer design; Non-specific amplification

L. monocytogenes [¥) DNA REAT , A A% i 1) DNA Bt ; T
37 CIRIEFRYITIRE S. enterica ATCC 13076, {# ] UNIQ-
10 £i5X DNA B SR B A (A TR (L) AR
NI

&1 L. monocytogenes #) hiyA B & 5 Salmonella &y invA & A B

LAMP 5|4

i Primer Sequence(5’-3")

1 HLYFIP  CGTGTTTCTTTTCGATTGGCGTCTTTTTTTCATCCAT-
GGCACCACC

2 HLYBIP CCACGGAGATGCAGTGACAAATGTTTTGGATTTCTT-
CTTTTTCTCCACAAC

3 HLYF3 TTGCGCAACAAACTGAAGC

4 HLYB3  GCTTTTACGAGAGCACCTGG

5 HLYLF  TAGGACTTGCAGGCGGAGATG

6 HLYLB GCCAAGAAAAGGTTACAAAGATGG

7 INVFIP  CCGGCTCTTCGGCACAAGTAATTTTTGGACTGATTG-
GCGATCTCG

8 INVBIP  AAGCTCAACTTGCGGAGCGTTTTTAACAATACTTC-
CGGCAGGC

9 INVF3 GGAAAAAGAAGGGTCGTCGT

10 INVB3 ATGCTGTTATCGTCCAGGC

11 INVLF GGTACGGTCTCTGTAGAGACTTTA

1.3 L. monocytogenes S|¥IHIE B 1E £ 25 pl iR
ZP & A 1,25 mmol/L 1) dNTPs ., 1 mol/L A% il 3% 5 ( Sig-
ma) .20 mmol/L Tris-HCl (pH 8. 8) .10 mmol/L {4 KCI, 10
mmol/L f¥J(NH, ),S0, .6 mmol/L f#J MgSO, 0. 1% ] Triton X-
1001 x 1) EvaGreen .1 x [f) Rox f1 8 U [ Bst 2. 0 WarmStart
DNA Polymerase ( large fragment, New England Biolabs) """, 7~
] S 4 o AN [ (9 51 45 26 & (HLYFIP + HLYBIP +
HLYF3 + HLYB3 + HLYLF + HLYLB; HLYFIP + HLYLF ; HLY-
FIP + HLYB3; HLYFIP + HLYLB; HLYFIP + HLYF3; HLYBIP
+HLYF3; HLYBIP + HLYLB; HLYF3 + HLYB3) , 5|4 HLY-
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FIP HLYBIP HLYF3 HLYB3 HLYLF i HLYLB 1 i 535
$70.8.0.8.0.4.0.4.0.1 F10.1 mmol/L, }y T b S IA KA
G Y iiaf AR R Y G, TR RN A T A i DNA 54
1r StepOnePlus SER}7¢ G E f PCR 248 65 °C 418 95 min,
1.4 Salmonella 5|45 LAMP K iR Z G L, FHYE
Xof BR[S9 1 %6 B v oin A Salmonella (1) fiT 45 LAMP 5|45, FH 4
XFEEFR TN 10 ng /Y DNA 54T

2 RS54

2.1 L. monocytogenes %5 7 & A hlyA g5 LAMP 5| 4 4
W Rgex 7 AN E Y40 & (HLYFIP + HLYLF; HLYFIP
+HLYB3; HLYFIP + HLYLB; HLYFIP + HLYF3; HLYBIP +
HLYF3;HLYBIP + HLYLB; HLYF3 + HLYB3) #4540 #7, in &l
1 fr7s, Horp 3 %514 40 & (HLYFIP + HLYLF; HLYFIP +
HLYB3; HLYFIP + HLYLB) fZ7EMR Rl IS0 ,2 255140 37
) 3 ~4 MBRSEAE [ — 4551 ) L#A 2 D EANTH); 2 T3
Y44 HLYFIP 5 HLYF3, 5[4 HLYF3 (i 3 3 3 N0l 7E
514 HLYFIP 47 1 AN HANT S, 5145 HLYFIP (% 3” % 3 M55
FAET 4 HLYFIP A7 2 A~ BN F 515 Hofl 3 %P 51 4 &
(HLYBIP + HLYF3 ,HLYBIP + HLYLB,HLYF3 + HLYB3) , £

Primer Combination 1:

HLYFIP: CGTGTTTCTTTTCGATTGGCGTCTTTTTTTCATCCATGGCACCAC
HLYLF: TAGGACTTGCAGGCGGAGATG -

Primer Combination 2:

HLYFIP: CGTGTTTCTTTTCGATTGGCGTCTTTTTTTCATCCATGGICACTAC
HLYB3: GCTTTTACGAGAGCACCTGG

Primer Combination 3: .

HLYFIP: CGTGTTTCTTTTCGATTGGCGTCTTTTTTTCATCCATGGICACCAC
HLYLB: GCCAAGAAAAGGTITACAAAGATGE  «

Primer Combination 4:
HLYFIP: CGTGTTTCTTTTCGATTGGCGTCTTTTTTTCATCCATGGCACTAC
HLYF3: TTGCGCAACAAACTGAAGC
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Primer Combination 5:

HLYBIP: CCACGGAGATGCAGTGACAAATGTTTTGIGATTTCTTCTTTTTCTCCACRAC
HLYF3: TTGCGCAACAAACTGAAGC -

Primer Combination 6:

HLYBIP: CCACGGAGATGCAGTGACAAATIGTTTTGIGATTTCTTCTTTTTCTCCAGAA]
HLYLF: TAGGACTTGCAGGCGGAGATG

Primer Combination 7:

HLYF3: TTGCGCAACAAACTGAAG

HLYB3:

ACGAGAGCACCTGG

1 L. monocytogenes ¥ 3 E[F hiyA i) LAMP 3|44 %7

Primer Combination 1:

INVFIP: CGTGTTTCTTTTCGATTGGCGTCTTTTTTTCATCCATGGCACAACT
INVBIP: AAGCTCAACTTGCGGAGCGTTTTTAACAATACTTCCGGCAGGC
Primer Combination 2:

INVFIP: CGTGTTTCTTTTCGATTGGCGTCTTTTTTTCATCCATGGCACTACC]
INVF3: GEGAAAAAGAAGGGTICGTCGT

Primer Combination 3:

INVFIP: CGTGTTTCTTTTCGATTGGCGTCTTTTTTTCATCCATGGCACAACT
INVB3: ATGCTGTTATCGTCCAGGC

Primer Combination 4:

INVFIP: CGTGTTTCTTTTCGATTGGCGTCTTTTTTTCATCCATGGCACAC]
INVLF: [GGTACGGTICTCTGTAGAGACTTTA

Primer Combination 5:

INVBIP: AAGCTCAACTTGCGGAGCGTTTTTAACAATACTTCCGIGCAIGGE
INVF3: GGAAAAAGAAGGGTCGTICGT]

Primer Combination 6:

INVBIP: AAGCTCAACTTGCGGAGCGTTTTTAACAATACTTICCGGCAGGC
INVB3: ATGCTGTTATCGTCCAGGC

Primer Combination 7:

INVBIP: AAGCTCAACTTGCGGAGCGTTTTTAAJAATACTTCCGGCAGGE
INVLF: GGTACGGTCTCTGTAGAGACTITTA

Primer Combination 8:

INVF3: GGAAAAAGAAGGGTCGTCGT

INVB3: ATGCTGTTATCGTCCAGGC

Primer Combination 9:

INVF3: GGAAAAAGAAGGGTCGTICGT

INVLF: GGTACGIGTCTCTGTAGAGACTTTA

Primer Combination 10:

INVB3: ATGCTGTTATCGTCCAGGC

INVLF: GGTACGGTCTCTGTAGAGACTTTA
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10.0 Amplification plot

20 40 60 80 100 120 140 160 180
Lagend Cyele
%N 10 ng mNC ‘

7 PC SR BHMEXT IR, 10 ng DNA Template/reaction; NC A BH % HE

Melt curve

2.9
2.4
1.9
1.4
0.91
0407 Tl

= — 5 i e i

Derivative reporter (-Rn)

65.0 70.0 750 80.0 8.0 90.0 950
Temperature /| 'C

3 Salmonella ¥ 2 EE invA LAMP 3 121645 R

P REHEI SEPRI o SRS R, S B R Y F2 2 A
ST ARG DR A ARRR A 0 8 1o e R S 1 3 T
WA 3 ZP R C B PRk E . T
B8 LAMP fO85 Sy 88 10 i o 1 9 1Bt SRR
SPGB 0C & TR T W B 5 0 i O TR R AR
LAMP ke ey s 19 75k o

IR, AR S AR I AR 2 25 1T,
B2 5193 Sk 3 ~ 4 BRHEAE] — %519 B 2 S EAD
FP 0 AR H I LAMP SONAR 28 5 OB 26 1R b SR A e
SEPEY 1Y, LAMP 5| W335 0 15 N S sk R o0 1 B, (X
FER R3S A HL LG Bt — 2B 0E 5T, LA Salmonella ()
# S invA P, B e — & LAMP 51N AE

T O , I ELBIPEXT BT R e 0

& LAMP RGN B PH A S B 51 1 Z AR 57 1
PHEIRN, FI, 51 Sk e mE Y K
T RGP S R A 5k A BT LAMP SR i P #fi
R
S 30k

[1] NOTOMI T,0KAYAMA H,MASUBUCHI H, et al. Loop-mediated Isother-
mal Amplification of DNA[J]. Nucleic Acids Res,2000,28:63.

[2] NAGAMINE K,HASE T,NOTOMI T. Accelerated reaction by loop-media-
ted isothermal amplification using loop primers[ J]. Mol Cell Probes,2002,
16223 —229.

[3] SAIKI R K,SCHARF S,FALOONA F et al. Enzymatic amplification of -
globin genomic sequences and restriction site analysis for diagnosis of sick-
le cell anemia[ J]. Science,1985,230:1350 — 1354.

[4] SAIKI R K,GELFAND D H,STOFFEL S, et al. Primer-Directed Enzymatic
Amplification of DNA with a Thermostable DNA Polymerase [ ] ]. Science,
1988 ,239:487 —491.

[5] COMPTON J. Nucleic acid sequence-based amplification[ J ]. Nature 1991,
350:91 -92.

[6] FAHY E,KWOH D Y,GINGERAS T Y. Self-sustained sequence replica-
tion(3SR) ;an isothermal transcription-based amplification system alterna-
tive to PCR[J]. Genome Res,1991,1:25 -33.

[7] WALKER G T,FRAISER M S,SCHRAM J L,et al. Strand displacement

amplification-an isothermal ,in vitro DNA amplification technique[ J]. Nu-
cleic Acids Res,1992,20.1691 —1696.

[8] LIZARDI P M,HUANG X,ZHU Z, et al. Mutation detection and single-
molecule counting using isothermal rolling-circle ampli? cation[ J]. Nat
Genet ,1998,19.:225 -232.

[9] VINCENT M,YAN X,KONG H. Helicase-dependent isothermal DNA am-
plification[ J]. EMBO Reports,2004,5:795 —800.

[10] TANG M J,ZHOU S,ZHANG X Y ,et al. Rapid and Sensitive Detection of

Listeria monocytogenes by Loop-Mediated Isothermal Amplification[ J ].
Curr Microbiol ,2011,63(6) :511 —516.

[11] HARA-KUDO T,YOSHINO M,KOJIMA T,et al. Loop-mediated isother-
mal amplification for the rapid detection of Salmonella[ J]. EMS Microbi-
ology Letters,2005,253(1) ;155 —161.

[12] DEVIKA P,MANOJKUMAR B,MOHANAKUMARAN N,et al. Optimisa-
tion of reverse transcriptase loop-mediated isothermal amplification assay
for rapid detection of Macrobrachium rosenbergii noda virus and extra
small virus in Macrobrachium rosenbergii [ J ]. Journal of Virological
Methods ,2010,167:61 —67.

[13] PERERA N,AONUMA H,YOSHIMURA A, et al. Rapid identification of
virus-carrying mosquitoes using reverse transcription-loop-mediated iso-
thermal amplification[ J]. Journal of Virological Methods,2009,156:32 -
36.

[14] REN X F,LI P C. Development of reverse transcription loop-mediated iso-
thermal amplification for rapid detection of porcine epidemic diarrhea vi-
rus[J]. Virus Genes,2011,42.229 —235.

[15] PROMPAMORN P,SITHIGORNGUL P,RUKPRATANPORN S, et al. The
development of loop-mediated isothermal amplification combined with lat-
eral flow dipstick for detection of Vibrio parahaemolyticus[J]. Letters in
Applied Microbiology ,2011,52 ;344 —351.

[16] LEE M F,CHEN Y H,PENG C F. Evaluation of reverse transcription
loop-mediated isothermal amplification in conjunction with ELISA hybrid-
ization assay for molecular detection of Mycobacterium tuberculosis [ J ].
Journal of Microbiological Methods,2009,76:174 - 180.

[17] CARDOSO T C,FERRARI H F,BREGANO L C,et al. Visual detection of
turkey coronavirus RNA in tissues and feces by reverse-transcription loop-
mediated isothermal amplification( RT-LAMP ) with hydroxynaphthol blue
dye[J]. Molecular and Cellular Probes,2010,24.415 —417.

(18] Skfi, 3E, SRER D, & FAEEI ALV BRI 5 SR Y
SSTEAR IR L) ] Al AEROR A1, 2011,19(6) 11075 ~ 1080.

[19] LI S L,ZHANG X B,WANG D G, et al. Simple and Rapid Method for
Detecting Foodborne Shigella by a Loop-mediated Isothermal Amplifica-
tion(LAMP) [ J]. Journal of Rapid Methods & Automation in Microbiolo-
2y ,2009,17(4) :465 —475.



