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SIGMA3K30 PCR
Whatman T Gradient 1.10 x 10" CFU/mL ~
Biometra 1.10x 10™" CFU/mL
KodakEDAS290 1 mL I mL I mL I mL
DXY-33A 0.1 ~ 9562.5x g 10 min
1000LIBIOHIT DNA Bio Basic Inc. 1 mL 10 mmol/L. TE
160 Torbay Road Markham Ontario L3R 1G6 Canada pH7.8
BstDNA Taq DNA dNTP 10 x Loading DNA LAMP  PCR
buffer DNA Marker DL100 DL2000 LAMP
1.2.3 DNA DNA
DNA DNA
1.1.2 100 pL -20°C
ATCC29544 ATCC51007 ATCC51024 1.2.4
ATCC29544 GenBank AY702093
1.1.3 16S-23S rRNA https //
1.2 primerexplorer. jp/lamp3.0.0/index. html
1.2.1 LAMP notomi et al ’
37°C 12 h 6 2 F3 B3 2
10 10% FIP  BIP 2 LF LB
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1 mL B3 2 FIP
DNA LAMP  PCR BIP
LF LB
1.2.2 439 627 189 bp
FDA 1 FIP Fl1
PCR F2 BIP Bl
25 ¢ B2
225 mL !
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Table 1 LAMP primers
Primer name Sequence 5'—3'
Forward outer F3 AAATGCGCGGTGTGTCAG
Backward outer B3 GGTTTCCCCATTCGGACAT

Forward inner primer FIP
Backward inner primer BIP
Forward loop primer LF
Backward loop primer LB

ACCGTGTACGCTTGTTCGCTTTCTCTCAAACTCGCAGCAC
GGCAGTCAGAGGCGATGCGCCGGTTATAACGGTTCA
AACCTCACAACCCGAAGA

AGCGCCGGTAAGGTGATA

401 ATTGAAACAG ACATGCTGCT GCAITICTCC GTAATAAGAA ATGCGCGGIG TGTCAGAGIC TCTCAAACTC GCAGCACGAA
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481 GACTICTICG GGTIGTGAGG TTAAGCGAAC AAGCGTACAC GGTGGATGOC CTGGCAGICA GAGGOGATGA AGGACGTGCT

LF >4 F1

> <«——Bl—>

361 AATCTGCGAA AAGOGCCGGT AAGGTGATAT GAACCGTTAT AACCGGCGAT GTOCGAATGG GGAAAQCCGG TGCACTTCGG

»
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Each primer in the genome of the location. Oligonucleotide primers used for LAMP assay of Enterobacter sakazaki from the GenBank database

accession No. AY702093  within the 16S-23S rRNA gene. Genome amplification from the position of 439-627 region 189 bp gene fragments. FIP consists of

a complementary sequence of F1 and a sense sequence of F2. BIP consists of a complementary sequence of Bl and a sense sequence of B2.
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1.2.4 [LAMP 25 pL FIP
BIP 1.6 um F3 B3 0.2pm
LF IB 0.8 pum 2.5 mmol/L dNTP 1.6 mol/L
Sigma St. Louis Mo. 4 mmol/L MgSO, 10 x
Bst DNA New England Biolabs

MA 20 mmol/L Tris-HCl pH 8.8 10 mmol/L KCI
10 mmol/L. NH, ,S0, 2 mmol/L MgSO, 0.1% Triton

X-100 8 U  Bst DNA New England
Biolabs Beverly MA 3 pl. DNA
LAMP 64C
20 min 80C
10 min
5 pL 1 pL lodding
buffer 1.5%
LAMP
1.2.5 PCR LAMP
PCR PCR
LAMP
F3 B3 1 PCR 25 pL
10 x Mg**
Free 100 mmol/L. Tris-HCI PH8.3 500 mmol/L

KCl 25 mmol/LL MgClL, 2.5 mmol/L. dNTP

10 pm 5 U  Taq DNA 3pL  DNA
PCR PCR
95°C 5 min 95°C
45 s 57°C 30 s 72°C 30 s 35

PCR 5 pl 1 pL. lodding buffer

1.5%
2
2.1 LAMP
16S-23S rRNA
1000
2
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2 A
LAMP B
LAMP
2.2 LAMP PCR
1.01 x 10° CFU /mL 10
LAMP PCR
3 LAMP 10° 1.01 x

107"

'7. LAMP

Fig.2  The visual results of the LAMP reaction. TubeA negative
control dual-use sterile water instead of DNA template participate in the
LAMP reaction. TubeB positive results because of the large number of
DNA amplification ~ white pyrophosphate magnesium precipitation was

visibled to the naked eye in the positive reaction of a mixture.
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Fig.3  Comparative sensitivity of LAMP and conventional PCR for
detection of Enterobacter sakazakii. A The visual results of the LAMP
reaction for 20 min. B Electrophoretic analysis of LAMP reaction for 20
min. C  Electrophoretic analysis of corresponding PCR reaction for 90
min. Tubes and lanes3 4 56 7 8 9 10 11 12 and 13 1.01 x 10
1.01x 107 1.01x10° 1.01x 10° 1.01 x 10* 1.01 x 10 1.01 x
107 1.01x 10" 1.01 x 10° 1.01 x 10" and 1.01 x 10~2 CFU/mL
per reaction respectively tube and lane 1 positive reaction tube and
lane 2 negative control lane M B 100 bp DNA ladder marker C
2000 bp DNA ladder marker.
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Fig.4 Comparative the detection limit of LAMP and conventional PCR
for detection of Enterobacter sakazakii of powdered infant formula. A The
visual results of the LAMP reaction for 20 min. B  Electrophoretic
analysis of LAMP reaction for 20 min. C Electrophoretic analysis of
corresponding PCR reaction for 90 min. Tubes and lanes3 4 5 6 7 8 1 1 Himelright E Harris V Lorch et al. Enterobacter

9 10and 11 1.10x 107 1.10x 10° 1.10 x 10° 1.10 x 10* 1.10 x
10° 1.10x 10> 1.10 x 10" 1.10 x 10° and 1.10 x 10~! CFU/mL per
reaction respectively tube and lane 1 positive reaction tube and lane
2 negative control lane M B 100 bp DNA ladder marker ~ C 2000

bp DNA ladder marker.
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Development of a loop-mediated isothermal amplification assay for rapid detection of
Enterobacter sakazakii in powdered infant formula

Lianxia Hu Wei Zhang™  Xianzhou Zhang Yaowu Yuan Yunzhe Zhang Huiyan Zhang Xiaoyan Ma Xudong Su
Institute of Food Science and Technology ~Agricultural University of Hebei Baoding 071001 China

Abstract Objective A loop-mediated isothermal amplification LAMP  technology with two loop primers was developed for
rapidly detecting Enterobacter sakazakii in powdered infant formula. Methods Sequences of 165-23S rRNA of Enterobacter
sakazakii  ATCC29544 were used as target sequences to design outer primers inner primers and loop primers. We judged the
results of detection through visible to the naked eye of the white precipitate. Results The sensitivity of the LAMP assay was
0.101 CFU/mL the detection limit of artificial contamination was 1.1 CFU/g. The detection could be finished about an hour
from dealing with the sample to report the results with DNA kit. Compared with LAMP the sensitivity of the PCR assay was 101
CFU/mL and the detection limit of artificial contamination was 1100 CFU/g in three hours. To apply the same method of
extracting DNA  from dealing with the sample to report the results it took about three hours. Conclusion Therefore this
LAMP-based assay is sensitive and fast. These results indicate that LAMP can provide a rapid yet simple test for the detection of
Enterobacter sakazakii in powdered infant formula.
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