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Detection of Listeria monocytogenes cells in food based on
SD-PMA-ddPCR
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Abstract: [Objective] A method to detect live Listeria monocytogenes cells was researched in the
paper. [Methods] Propidium monoazide (PMA) permeated in the injured cells which were treated by
sodium deoxycholate (SD), then PMA and DNA conducted covalent cross-linking reaction. Finally,
bacterial genome DNA was extracted to detect by ddPCR. [Results] 0.1% SD and 5.0 mg/L PMA
could inhibit the DNA PCR amplification of 10® CFU/mL dead L. monocytogenes cells. Only live L.
monocytogenes cells were detected by SD-PMA-ddPCR even in the existence of dead L.
monocytogenes cells in the chicken. The detection limit is 2.0 copies/20 pL. SD-PMA-ddPCR
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showed better accuracy and stability. [Conclusion] SD-PMA-ddPCR showed huge potential in
foodborne pathogenic bacteria detection.

Keywords: Propidium monoazide, Sodium deoxycholate, ddPCR, L. monocytogenes
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Figure 1 The principle of L. monocytogenes detection
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Figure 7 The sensitivity of L. monocytogenes detected by PMA-ddPCR and PMA-qPCR
A ddPCR B ddPCR C ddPCR (20 uL) D PMA-qPCR

Note: A: The number of droplets generated by digital PCR; B: 1D scatterplot of ddPCR; C: Concentration of target genes in reaction system
of ddPCR (20uL); D: Sensitivity of PMA-qPCR detection.

2.8 ALSERHBEERHERTBEZMAMRIESE  SD-PMA-dIPCR

ZE TR G A9 4G SD-PMA-qPCR  SD-PMA-ddPCR
2 RSD 5.0%

SD-PMA-qPCR

SD-PMA-ddPCR 1 2 3 4

SD-PMA-ddPCR 3

10> CFU/mL qPCR

<10’ CFU/mL

SD-PMA-qPCR SD  pMA

FT 1 NIRRT RIZMAEIESE K E(ATCC 19115)

Table 1 Detection of L. monocytogenes (ATCC 19115) in artificial pollution samples

SD-PMA-qPCR SD-PMA-ddPCR RSD
The theory addition  Log concentrzflt.ion of theory Log concentration of Log concentration of (%)
(CFU/mL) addition SD-PMA-qPCR SD-PMA-ddPCR
1.7x10' 1.23 = = =
1.7x107 2.23 1.09 2.29 4.19
1.7x10° 3.23 2.00 3.15 3.84
1.7x10* 4.23 4.08 4.17 3.61
1.7x10° 5.23 5.11 5.14 3.47
1.7x10° 6.23 6.56 6.17 322
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Table 2 Detection of L. monocytogenes (ATCC 54009) in artificial pollution samples

SD-PMA-qPCR SD-PMA-ddPCR RSD
The theory addition  Log concentre.lt.ion of theory Log concentration of Log concentration of (%)
(CFU/mL) addition SD-PMA-qPCR SD-PMA-ddPCR
2.2x10' 1.34 = = =
2.2x107 2.34 1.13 231 4.02
2.2x10° 3.34 2.10 3.28 3.88
2.2x10* 4.34 4.13 432 3.57
2.2x10° 5.34 5.23 5.27 3.42
2.2x10° 6.34 6.63 6.30 3.20
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Table 3 Detection of samples polluted by L. monocytogenes

qPCR SD-PMA-ddPCR RSD
Positive samples The traditional separation culture Log concentration of Log concentration of (%)
P method gPCR SD-PMA-ddPCR

1 Positive 6.86 3.22 3.82

2 Positive 6.13 3.00 4.01

3 Positive 5.35 2.06 3.14

4 Positive 4.18 2.01 3.51

DNA PCR SD-PMA-ddPCR SD-PMA-ddPCR  10* CFU/mL
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