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Establishment and application of loop-mediated isothermal amplification method for rapid detection
of Legionella pneumophila ZHU Shui-rong, WANG Zhi-gang , ZHANG Zheng, LU Yi-yu, MEI Ling-ling,
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[Abstract] Objective To develop a loop-mediated isothermal amplification (LAMP) method for
rapid diagnosing of Legionella pneumophila in the Pathogen Detection Department(PDD) or in small-scale
laboratory. Methods Five primers (2 Inner Primers, 2 Outer Primers and a Loop Primer) for the LAMP
test were designed by targeting the mip gene of Lpneumophila and reaction system of LAMP reaction was
optimized. 12 strains of L.pneumaophila, 45 local strains, 6 non-L.pneumophila strains, 11 other strains
and 59 environmental water samples were analyzed to evaluate the specificity and sensibility of the LAMP
amplification. At the same time, the results of the LAMP were also compared with biochemical culture
and quantitative PCR methods. Results The amplification products of L.pneumophila turned green by
visual inspection and had ladder-like pattern on the gel, but non-Lpneumophila and other products from
the strains remained orange by visual examination and had no band on the gel. The detection rate of LAMP
was higher than the biochemical culture and the real-time PCR methods. Reaction time of the LAMP
method was only 1.5 h and the detection limit of LAMP assay was 5 cfu/reaction. In addition, the LAMP
results could be determined only by visual inspection. Conclusion LAMP assay targeting the mip gene of
L.pneumophila appeared to be rapid, specific, and sensitive for the detection of L.pneumophila. This
method not only reduced the dependence of complicated equipment but also had a potential for wider use
in the PDD, small-scale laboratory, emergency motor vehicle or for field survey.

[Key words] Legionella pneumaphila; Loop-mediated isothermal amplification; Establishment and
application
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5 min, B &, 4 CIRF & F ; DNA S BURH & 7 i
FEEVE R BT SMRBEKEE : UK KES
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YREXMARLRA YW, EREV, ERREERRK
BHIAZRRG | #789 PCRE R & B4, I FRR5I
wmE5Rmx BUEREEW(GUHEAHAL),
BEAREWBEIKER,

5. %R ERR: RRHERERILE] ~4(F
o A8 5] 1 3 BY B R 2 R R IR IR BR) , (X E CDC
RAERY 12 k0 it ZE B o8 S 45 BRVE A 22 B B8 Jr b
HHSRERZHIKE R HILAMPRA MBERY
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FINA , 7E LAMP ¥ 3k R A R H AR I
Ay R, B DNA (B HIES BT # P

AELAE T, BRRBEH, ARITERDES
#, BN AR KRR R4 SR, 54 s 6
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HER, —RABER  AEERREENAER
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BRAEFTESRE, RSB/ DNA Z R [#
R, HBFEMNR BPKEAESEERL B
LAMP 4Rt 4 B A 8 B ik & IFE1E,
BB — K LAMP =47 2 ul Bk LAMP, 45 R85 (0 B
BE5THE, ArERlEA K ATEFHAR.
BENNSRE, NFEREMIVEERKREE;
FentiE, TEER AN T HATR AL, 1 h AR B EA,
KRG T B AR T F 3 (A B R R A IR IR
B RART 1S hER); BATESHRBENR
o7 4k 2R 250 €0, 2 A B BT S A7 468 R 4 W , SE BRIt Bk 7
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