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Rapid Detection and Discrimination Viable Cell of Listeria
monocytogenes by EMA-LAMP Assay
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(College of Bioscience and Biotechnology, Shenyang Agricultural University, Shenyang 110866, China)

Abstract. Viable cells of Listeria monocytogenes could be selectively discriminated from dead cells
by applying Ethidium bromide monoazide (EMA) cooperated into loop —mediated isothermal
amplification (LAMP) assay. The EMA —LAMP method was used for the rapid detection and
identification of foodborne pathogene Listeria monocytogenes. The amplification can be obtained in
an hour under the isothermal condition at 63°C by designing four LAMP specifically primers from
the six different sequences on the hly gene. The EMA-LAMP assay discriminated the viable and
dead cells of Listeria monocytogenes. The result showed that the optimized light exposure time to
achieve cross—linking of DNA by the EMA in dead cells and to photolyse the free EMA in solution
was at least 20 min, and the use of 10 pg/ml or less of EMA did not inhibit the LAMP

amplification of DNA derived from viable cells, but the minimum concentration of EMA to
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completely inhibit the LAMP amplification of DNA derived from dead cells was 4.0 pg/ml; a

detection limit of the assay for the viable cells was 20 CFU/ml.

Keywords: Listeria monocytogenes, EMA—LAMP, rapid detection and identification, viable

and dead cells
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Fig.1 Schematic representation of the primer design for
EMA-LAMP assay
1 LAMP
Tab.1 Nucleotide sequence of primer sets designed for
EMA-LAMP assay

..

F3 AAAGCTGCTTTTGACGCT
B3 ATAGGCAATGGGAACTCCT

CACCGTAAATTACGGCTTTGAAG
GTTTTCCGTAAGTGGGAAATCTGTC
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000 r/min 5 min, o
1.2.4 LAMP & E4k 2 5 = #Hienl  LAMP
25 pb: 0.2 mmol/L  hly-F3  hly-B3,0.8
mmol/L hly —FIP hly —BIP,4 mmol/L
MgSO,4,1 xThermoPol Reaction Buffer (20 mmol/L
Tris =HC1 .10 mmol/LL. KC1,10 mmol/L. (NH,),S0,.2
mmol/I. MgS0,.0.1% Triton X-100,pH 8.8,25 C),

6 uL. Lysozyme (50 mg/mL),

15 min; 4 pl. Proteinase

1.6 mmol/L dNTPs,1 mol/L betaine,8 U Bst
DNA Polymerase ,2 ul. DNA, ddH,0 25
ul, ,63 °C 1h ,80%C 10
min,, , ddH,0 DNA,
o 3 ul 1 pl. 6x
Loading Buffer 1 g/dL (

) ,150 V 35 min
[8-9]
1.2.5 AAFFLH 0.85%
500 ul 1.5 mL ,95 C
8 min, s s 37 °C
24 h,
1.2.6 EMA-LAMP # i 69 45 5 15X 36 ddH,0
EMA, 1 mg/mL ,
-20 C . EMA s o
20 pL 0.1 mg/ml.  EMA
500 ul 2.0x10® CFU/mL
ATCC19111  ATCC19115 7
5 min, , 5 ,  500W
16 ¢m, 20 min, 1.2.3
DNA, LAMP DNA LAMP

o

1.2.7 R F#%JE EMA #f 52§ DNA # LAMP ¥ 3%

W 2.0x10* CFU/mL 500
uL 0.1 mg/ml. EMA
, EMA 0.0.2.0.4.0.8,
2.0,4.0.8.0,10 pg/mlL, 5
min, , S5 min s
, 500W 16 cm, 25 min, 1.2.3
DNA, LAMP DNA
LAMP o
1.2.8 R FRE EMA *H7%&#H DNA 4 LAMP 43§ %
") 2.0x10® CFU/mL 500 ul.
1 mg/ml.  EMA , EMA
0,2.0,4.0.8.0,10.,20.,40 .80 ug/
mlL, 5 min,
, 5 , 500 W 16 cm,
25 min, 1.2.3 DNA, LAMP
DNA LAMP o
1.2.9 EMA Bt af [ 49 451 20 ul.
0.1 mg/ml. EMA , 500 L
2.0x10* CFU/mL
, 5 min,
, 5 , 500 W 16

2012 31 9 @



LU Shu-xia,et al:Rapid Detection and Discrimination Viable Cell of Listeria

monocytogenes by EMA-LAMP Assay

Research Article

cm, 0.1.5.10,15.20 min,
1.2.3 DNA, LAMP DNA
LAMP o
1.2.10 EMA-LAMP #& @] 69 R 4% B X 3 20 uL
0.1 mg/ml.  EMA ,
500 pL 2.0x107,2.0x10°,2.0x10°,

2.0x10*.2.0%x10°,2.0x10*,2.0x10" 2.0 x10° CFU/mL

’

5 min, , 5 ,  500W
16 cm, 20 min, 1.2.3
DNA, LAMP DNA LAMP
T
2.1 EMA-LAMP
EMA-LAMP ,
LAMP , 7
LAMP o
,EMA-LAMP
) 2,

2000 bp

750 bp

250 bp
100 bp

M: DL2000 Marker; 1: BHPEXTRE; 2: ATCC19111;
3: ATCC19115; 4: @IAFIMYNE; 5: KT

6: SEEHARKRE; 7. VIR E; 8 QIINE;
9: ZEAUATIE; 10: #i Rz Rt

2 EMA-LAMP
Fig.2 Specificity of amplification results by EMA-LAMP
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3 EMA DNA LAMP
Fig.3 Effect of the differential concentration of EMA on
the LAMP for DNA from heat killed bacterial cells

2.3 DNA LAMP EMA
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,LAMP
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4 EMA DNA LAMP
Fig.4 Effect of the differential concentration of EMA on
the LAMP for DNA from viable bacterial cells
24 EMA

4 pg/mL EMA 2.0x10°
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Fig.5 Effect of the light exposure time on achieving

complete photolysis of free EMA in suspensions of

viable bacterial cells
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Fig.6 Effect of the light exposure time on activating the
DNA -bound EMA and on achieving complete
photolysis of free EMA in suspensions of heat killed
bacterial cells
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Fig.7 Sensitivity of amplification results by EMA-LAMP
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