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Detection of Salmonella typhi by Loop-mediated Isothermal
Amplification Assay
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Salmonella typhi is frequent causes of foodborne illness and its detection is important for monitoring disease
progression. In this study, by using general PCR and novel LAMP (Loop Mediated Isothermal Amplification) assay, we
evaluated the usefulness of LAMP assay for detection of Salmonella typhi. In this LAMP assay, forward inner primer
(FIP) and back mner primer (BIP) was specially designed for recognizing target inv4 gene. Target DNA was amplified

- and visualized as ladder-like pattern of bands on agarose gel within 60 min under isothermal conditions at 65C. When
the sensitivity and reproducibility of LAMP were compared to general PCR, there was no difference of reproducibility
but sensitivity of LAMP assay was more efficient than PCR (the detection limit of LAMP assay was 30 fg, while the
PCR assay was 3 pg). These results mdicate that the LAMP assay is a potential and valuable means for detection of
Salmonella typhi, especially for its rapidity, simplicity and low cost. |
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Fig. 1. Sensitivity of the LAMP and conventional PCR for
detection of Salmonella typhi. Lane M: Marker, Lane U: undiluted
Salmonella typhi DNA (3 ng), Lane 1~7: 10}, 107, 107, 10°%,
107, 107° and 1077 of DNA, Land 8: negative control. All the
products were electrophoresised on 2% agarose gels and stained
with ethidium bromide.

1). LAMP%} Conventional PCRO|X] Salmonella typhi2]
sensitivity S B 05}7| )&l Salmonella typhi DNA (3 ng)=
HAEE 107702 1004 @A 3]4sto] LAMPS} PCR
S 74z} Al A LAMPOA = 30 fg7hA] S5E 3L
M PCRY 45 3 pg7lAl SE5 o] LAMPY sensitivity 7}
Conventional PCRE.T} 1009 =2 A5 IS (Fig.
). 523 7 el Adds gelskr] $eke] LAMPH
7 PCRYECE 747} 103] w5 Algsh 2t vis] 2=
F50A Salmonella typhi7t AEF o AEEAL F WY
F A7 Sles R0 I 7R S 4
QE= A7F> LAMPY 2 60+, PCRYHA = 90+-°]
LAMPH-2 28 2XofA| FFo] o]Fo] A=
QAIZFE PCRYETE 302 @5 F UeS
t}. ol Salmonella enterica®) &I % PCR
t} LAMPR oA 93-S 583 Ohtsuka ‘5 (2005)
o] o195} Salmonella choleraesuis subsp.& 173 Li &
(2008)2F A 3= A

7 9] LAMPYH¥} PCRHES H|ue HE d+E H

™ Mycobacterium avium (Enosawa et al., 2003), Yersinia

:

L~
Lo
i)
2

ikt
ki)
b

T o
ro
ol
S
32

i

pseudotuberculosis (Horisaka et al., 2004), Porphyromonas
gingivalis (Maeda et al., 2005) &% AEA 257 LAMP
ol WkEs} Holye] $4de FHAth ma
LAMPH-& Falxt}t i7}ke] PCR AH|7} ofd 5& A
7h 7Fe s B e o8, 2432 S AV ARl
© %Fo] Fpsain, Aol T WA Bol uket 2



A AR FY D Ve ol Frol A% Ariol
st S 72 vk TS Y (Notomi et al.,
2000; Iwamoto et al., 2003; Hong et al., 2004; Wakabayashi et
al., 2004; Ryota et al., 2006; Kaneko et al., 2007).
= AR doE LAMPY HE FAIE HeA 4
AREY T w2 sl T DNAdAE A& 7t
TR 20e FHE Ao, Sold A4E fs8 v
Sk o] E3tE o] = HANA Salmonella vphi®) 7
7Fe/de A8kl B vpepr) theksh vl mdE
W ek AlxmElo g /\F‘L’ﬁ‘ T A Bk 5 A
=9 27] A= MEF s AA SR} g,

%

AMS =
A 20075 Sl A Ab
Y

o) =AAHA Y ?ﬂ%lﬂl SIBES
REFERENCES

Bhagwat A. Simultaneous detection of Escherichia coli O157:H7,
Listeria monocytogenes and Salmonella strains by real-time
PCR. Intl J Food Microbiol. 2003. 84(2): 217-224.

Cohen HJ, Mechanda SM, Lin W. PCR amplification of the fimA

gene sequence of Salmonella typhimurium a specific method

for detection of Salmonell spp. Appl environ microbial. 1996.

62(12): 4303-4308.

Curnale MS, Klatt MJ, Bartlett CL. Colorimetric deoxyribonucleic
acid hybridization assay for rapid screening of Salmonellae
in foods: Collaborative study. JAOAC. 1991. 73: 248-256.

Enosawa M, Kageyama S, Sawai K, Watanabe K, Notomi T,
Onoe S. Use of loop-mediated 1sothermal amplification of
the IS900 sequence for rapid detection of cultured Myco-
bacterium avium subsp. Paratuberculosis. J Clin Microbiol.
2003. 41(9): 4359-4365.

Holt JG, Krieg NR, Sneath P. In Bergey's manual of determinative
bactriology (9™ ed.) Williams & Wilkins, Maryland. 1994.
246-294.

Hong T, Cam T, Mai QL. Development and evaluation of a novel
loop-mediated isothermal amplification method for rapid
detection of severe acute respiratory syndrome coronavirus. J
Clin Microbiol. 2004. 42: 1956-1961.

Horisaka T, Fujita K, Twata T, Nakadai A, Okatani T, Horikita T.
Sensitive and specific detection of Yersinia pseudotuberculosis

by loop-mediated isothermal amplification. J Clin Microbiol.
2004. 42(11): 5349-5352.

Humphrey T. Public-health aspects of Salmonella infection. In
Way, C. and Way, A. (eds.). Salmonella in Domestic Animals,
CABL, Oxon, UK. 2000. 245-263.

Iwamoto, T, Sonobe T, Hayashi K. Loop-mediated isothermal
amplification for direct detection of Mycobacterium tuber-
culosis complex, M. avium, and M. intracellulare in sputum
samples. J. Clin Microbiol. 2003. 41: 2616-2622.

Jones BD, Falkow S. Salmonellosis: host immune responses and
bacterial virulence determinants. Ann Rev Immunol. 1997.
14: 533-561.

Kaneko H, Kawana T, Fukushima E, Suzutani T. Tolerance of
loop-mediated isothermal amplification to a culture medium
and biological substances. J Biochem Biol. 2007. 70: 499
-501.

Kox LFF, Rhienthong D, Miranda AM, Udomsantisuk N, van
Leeuwen J. A more reliable PCR for detection of Myco-
bacterium tuberculosis in clinical samples. J Clin Microbiol.
1994. 32: 672-678.

Kwang J, Littledike ET, Keen JE. Use of the polymerase chamn
reaction for Salmonella detection. Lett Appl Microbiol. 1996.
21(1): 46-51.

Li W, Lei S, Alam MJ, Yuhuan G, Lin L. Specific and rapid
detection of foodborne Salmonella by loop-mediated 1so-
thermal amplification method. Food Res International. 2008.
41: 69-74.

Maeda H, Kokeguchi S, Fujimoto C, Tanimoto [, Yoshizumi W,
Nishimura F. Detection of periodontal pathogen Porphyro-
monas gingivalis by loop-mediated 1sothermal amplification
method. FEMS Immunol Medi Microbiol. 2005. 43: 233-239.

Malomy B, Bunge C, Helmuth T. A real-time PCR for the detection
of Salmonella enteritidis in pouliry meat and consumption
eggs. ] Microbiol Methods. 2007. 70(2): 245-251.

Mori Y, Nagamine K, Tomita N, Notomi T. Detection of Loop-
mediated isothermal amplification reaction by tubidity derived
from magnesium pyrophosphate formation. Biochem Biophys
Res Comm. 2001. 289: 150-154.

Notomi T, Okayama H, Masubuchi H, Yonekawa T, Watanabe K,
Amino N, Hase T. Loop-mediated isothermal amplification
of DNA. Nucleic Acids Res. 2000. 28:E63.

Ohtsuka K, Keiko Y, Kosuke T, Yukiko HK. Detection of
Salmonella enteric in naturally contaminated liquid eggs by
loop-mediated isothermal amplification and characterization
of Salmonella isolates. Appl Environ Microbiol. 2005. 71:
6730-6735.

Pao CC, Yen TSB, You JB, Maa JS, Fiss Eh, Chang CH. Detection

- 117 -



and 1dentification of Mycobacterium tuberculosis by DNA
amplification. J Clin Microbiol. 1990. 28: 1877-1880.
Parida M, Posadas G, Inoue S, Hasebe F, Morita K. Real-time

reverse transcription loop-mediated isothermal amplification

for rapid detection of West Nile virus. J Clin Microbiol. 2004.

42:257-263.
Perelle S, Dilasser F, Malorny B, Grout J, Hoorfar J, Fach.
Comparison of PCR-ELISA and Light Cycler real-time PCR

assays for detecting Salmonella spp. in milk and meat
samples. Mol Cell Probes. 2004. 18: 409-420.

Ryota S, Tatsushi Y, Masaru 1. Development of the 100p-mediafed
isothermal amplification method for rapid detection of cyto-
megalovirus DNA. J Virol Methods. 2006. 132: 216-221.

Scokett PN. The economic impact of human Sa/monella infection.
J Appl Bacteriol. 1991. 71: 289-295.

Wakabayashi T, Yamashita R, Kakita M. Rapid and sensitive
diagnosis of adenoviral kei'atoconjunctivitis by loop-mediated
isothermal amplification (lamp) method. Curr. Eye Res. 2004.
28: 445-450.

- 118 -



