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ABSTRACT Objective: To investigate the effect of the three heating methods on loop-mediated isothermal amplification (LAMP)

detection of Legionella pneumophila.. Methods: DNA of 13 strains of Legionella pneumophila were amplified by LAMP based on air

bath, water bath, and PCR instrument. The results were observed by precipitation, fluorescent reaction and electrophoresis. Results: The

product of LAMP based on water-bath-heating method and PCR-instrument-heating presented more obvious precipitation, stronger fluo-

rescence reaction, lighter gel electrophoresis. However, the air-bath-heating method showed much more weak results. Conclusion: The

LAMP amplifications performed by water-bath-heating and PCR-instrument-heating, water bath heating were more economical choice

for LAMP. Considering the cost of equipment and experimental conditions, water-bath was the preferred heating method.
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1.1 #4

1.1.1 Bk ATCC33152, ATCC33154 Wi 2 14 B br v vk A
L ESFAYRHE A B AT, 11 PRI 5 B gl ZE A 3 T
I IX g P il v 2

1.1.2 35 TIANGEN 21 B 4L [F 41 DNA fil2i57) &0 [ _Lifg
LR AEYEARA A\ BCYE #5554 H 9 [& OXOID A H],
BstDNA 47 MgSO, dNTP LI K5 W0 [ i b4 T4
THREABRAF, M A sigma A ,SYBR Green | 1
Invitrogen A &  FERR HLIK 43 F-toAnifi DL2000 IFb nt 33
B 2E R AT B ] B NEEI [ PYBEF Biowest 23]

1.1.3 {X88 2720 % PCR " #4{ i [ 25 ABI /2], DK600 7K
TS AT VRIS SR AR B 0 B SRR T .

1.2 Ak

1.2.1 S14ig3t MG genbank 23 A(i (19 W il 42 A1 B mip (K 17
%Il (NC_002942), F] Primer Explorer IV #K{Fo0fr kit —E5 (¥
(F3,B3,FIP, BIP) , 4}l & Wi M5 14 B3 545 |9 F3 TG M5 19
FIP. 57514 BIP, Hirf FIP &y FIC A L AMNT 5 H F2 J751)
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&1 FEREREE mip BEERASH&T
Figl the primers design for the mip gene of Legionella
pneumophila
&1 LAMPS3|4
Tablel LAMP primers

Primer Sequence(5'to3")

F3 AGATGAAATTGGTGACTGCAG
B3 AGAACGTCTTTCATTTGCTGTT

TCCCCAAATCGGCACCAATGTTT CTGTTATGGGGCT
TGCAATG

CCGGAAGCAATGGCTAAAGGCTTTGGTTAAAGCCAA
TTGAGCGC

FIP

BIP

1.2.2 DNA ##5#1% % TIANGEN 4014 £: K 44 DNA $
W&, F I R
123 LAMP ¥ #8 K& LAMP R IWIAZR K 25 1, 41404145

10x buffer 2.5u 1, 5I¥R -G 1 0 VKRR g 04 B 5350 4n
F :F3.B3 4 0.2 y mol/L,FIP. BIP 4 0.75 u mol/L), #i4k
DNA1y 1,8U BstDNA B4l 1 1,Mg¥(100 mM)1.2y 1, INTP
Mix(10 mM)2 i 1, (8 M)2 u 1, ddH,0 7.2 Y . AR
BRI 3 A EA, A BIHCE T PCR X SVIE i 15 5546
FIEER K4 CHE e P BRI 308 335 9% A8 AT B 7K 77 B i
HE 60 ‘C)60 CJZJ% 60min.,
12.4 ZRAB LAMP 2555 , 38 i IT3E RN 5 RN
DA kI S g 45 AL

(1) PLIERNE 4 FniJa i) PCR ATHCE T/ INES L HIL (6000
rpm) H, B0 5 min WA AL B RRBE VT - HA A

(BN RS FGAERFAE P A 1y LAY 1/300 Fi
TR SYBR Green [ H5235 B0, BUE FHEEK AR R G H A

(3) HIKESER T 1745 6u 1,DL2000 43 F bRk 6
M VKA, 1.5 %3 i HEEERE 80V FLHE I HLIK 26min, FHEERL 55
SMIHHOIEE

2 %5

2.1 iR R

LAMP Jz Jif 333 i v 2 77 A R o 1) 7 0 B i 1R 6 11 € 01
TE L AREE 2. F 3 E 4w LA, 3 FORT AT A
S B MRAR MR SN S5 #4777 A AR DORE, FErhKIE Al PCR 4R
FEAETIER 2, 2 SRR TTE R b . /KT PCR
(UG PR, 2 RIS, RN T ) LU AR, 25 KR
SHFE , WEFE AR B 25 SRR, ROV = B/ I

B2 PCR{¢H LAMP R RIiiERE : 1 —11 AR BHREMZERE, 12 AR ATCC33152, 13 ARk ATCC33154, 14 AR
Fig2 LAMP precipitation of PCR-instrument-heating: 1-11 Legionella pneumophila from environment, 12 ATCC33152, 13 ATCC33154, 14

negative control

3 KB LAMP REZIUEE : 1 — 11 AMES BB ERR, 12 ARk ATCC33152,13 sk ATCC33154, 14 ABPMEITER
Fig3 LAMP precipitation of water-bath-heating:1-11 Legionella pneumophila from environment, 12 ATCC33152, 13 ATCC33154, 14 negative

control

4 TSP LAMP RETURE: | — 11 ATES BHMEREFE, 12 HAREH ATCC33152,13 SARER ATCC33154, 14 1 B HETER
Figd LAMP precipitation of air-bath-heating:1-11 Legionella pneumophila from environment, 12 ATCC33152, 13 ATCC33154, 14 negative

control
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22 WHRRE SRR G, Ik 5. 6.8 7 it L, /KA Al PCR ALY 7 4)
IMATCGAE , bk G A7) DNA BUEER /NG K& POLEER, 23 RS .

B S PCR{H LAMP [Z RI5¢3EE : 1 —11 AR BREMERE, 12 AR ATCC33152, 13 ARk ATCC33154, 14 A MR
Fig5 LAMP fluorescent reaction of PCR-instrument-heating:1-11 Legionella pneumophila from environment, 12 ATCC33152, 13 ATCC33154,

14 negative control

B 6 KB LAMP KR EE: 111 AWRENBHIREMERE, 12 ARtk ATCC33152,13 AfRAERk ATCC33154, 14 AR HEXTER
Figb LAMP fluorescent reaction of water-bath-heating: 1-11 Legionella pneumophila from environment, 12 ATCC33152, 13 ATCC33154, 14

negative control

B7 ZRi#EHLAMP RERKE:1—11 ARESEREMERE, 12 AtRErk ATCC33152,13 AfRAERk ATCC33154, 14 ABAMEXTHR
Fig7 LAMP fluorescent reaction of air-bath-heating:1-11 Legionella pneumophila from environment, 12 ATCC33152, 13 ATCC33154, 14

negative control
2.3 HKER ICERTINPHCRASRE , SN =12, 28 S IR B e sl
8.1 9. 11 10 HT ULt 4= P p P 5 A5 U 7 1 AGHI KW
P DAL PRI R 10 75 O HEHEAR — B, KR PCR

10

2 rrrrrTrr

B 8 PCR{{H LAMP [ SFEIKE :1—11 AR EHIREZERE, 12 AR ATCC33152,13 AR ATCC33154,14 AR
Fig8 LAMP electrophoresis of PCR-instrument-heating: 1-11 Legionella pneumophila from environment, 12 ATCC33152, 13 ATCC33154, 14

negative control
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9 skitith LAMP R A7 REIKE: 1 — 11 AMESBERIREMZERE, 12 AR ATCC33152,13 AR ATCC33154,14 AR

Figd LAMP electrophoresis of water-bath-heating:

1-11 Legionella pneumophila from environment, 12 ATCC33152, 13 ATCC33154, 14

negative control

& 10

St LAMP RECFIKE : 1— 11 AIRES B ARERE I, 12 HARAEBR ATCC33152, 13 BARAEBR ATCC33154, 14 S BIHER{ER
Figl0 LAMP electrophoresis of air-bath-heating: 1-11 Legionella pneumophila from environment, 12 ATCC33152, 13 ATCC33154, 14

negative control
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