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2.2 Table 1 ~ Primer and probe sequence for quantifying E. coli 0157 by polymerase chain reac—
5 5.1 tion ( PCR)
/ (5°3)
E. coli O157: H7 Primer/probe Sequence (5°3°) Product Length ( bp)
fbE rfbE-Forward TGTAGCCTATAACGTCATGCCAAT
rfbE-Reverse GGTGGAATGGTTGTCACGAAT 109
rfbE-Probe ATCCTTGGCCTTTAAAATGTAAACAACGGTCA
1
PCR .

2.2.2 PCR 400 nmol /L. 100 200

300 400 nmol/L 12.5 pL PCR mastermix DNA 5 ulL 1XTE, , 25 pLo

qPCR o 195 °C 4 min 40 1 95°C 15 s; 60 C 1 min.

2.2.3 PCR E. coli 0157: H7 DNA SO ~ S8

20 p.  ddPCR SO ~ S8
DNA 4 pL 1.08x10° 2.63x10° 1.07x10° 1.05x10* 1.04x10° 1.06%
10> 21.2 10.6 1.01 /20 pL ddPCR ddPCR ', ddPCR

295 °C 4 min 40 1 95°C 15s; 60 °C 1 min; 98 °C 10 min.
4 . 4 RSD
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\5.7x10° \4.8x10° 4. 7x10° \5.2x10° 5.4x10°
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2.2.5 10 ¢ 90 mL. 20 mg/L EC
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DNA (a) and histograms of selected wells/samples fluorescent droplet
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Fig.2 Number of droplet events counted for selected wells/samples for quantifying different concentrations
of E. coli 0157: H7 genomic DNA (a) and one-dimensional scatter plots for selected wells/samples fluores—
cent droplet amplitudes. Black histogram stands for the average number of positive droplets and grey histo—
gram stands for the average accepted total number of droplets in Fig 2a
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Development of Droplet Digital Polymerase Chain Reaction for
Quantifying Escherichia Coli O157 : H7

DONG Lian-Hua"' ZHANG Ling' JING Jun® WANG JiangNan’ WANG Jing' CHEN WeiJun’
'( National Institute of Metrology ~Beijing 100013 China)
*( Key Laboratory of Genome Sciences and Information Beijing Institute of Genomics
Chinese Academy of Sciences Beijing 100029  China)
*( Beijing Institute of Metrology and Test Beijing 100029  China)

Abstract A droplet digital polymerase chain reaction ( ddPCR) method for quantifying E. coli O157: H7 by
targeting rfbE, gene was developed. The probe concentration in ddPCR was optimized and the linearity range
precision limit of detection ( LOD) and limit of quantification ( LOQ) were also evaluated. The optimized
probe concentration was 300 nmol/L. The ddPCR response was linear over the E. coli 0157: H7 genome DNA
concentration range from 4 to 1.25X%10° copies in 20 pL. ddPCR system and the linear correlation coefficient
(R*) was 0.999. The ddPCR precision ( RSD) was less than 5% over the DNA concentration range from 760
to 88400 copies/20 L. The LOD and LOQ was 3 copies in 20 pL and 4 copies in 20 L respectively.
Specificity test showed that the ddPCR was specific for detecting E. coli 0157: H7. Both ddPCR and standard
real time quantitative PCR showed the same results for 16 real samples of chicken meat pork and beef which
indicated that ddPCR method was suitable for detection of E. coli 0157: H7 in food.
Keywords Droplet digital polymerase chain reaction; Escherichia coli 0157: H7; Copy number
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