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Abstract: The aim of this study was to establish a rapid, sensitive:method for detecting enterohemorrhagic Escherichia coli 0157 in foods.
To establish a real-time fluorescence-single primer isothermal amplification (real-time fluorescence SPIA) method for the detection of
Escherichia coli 0157, an RNA/DNA primer and chain terminator were designed based on the sequence of the rfbE gene of Escherichia coli
0157, and the reaction conditions, such as primerconcentration, Mg2+ concentration, and temperature, were optimized. The specificity,
sensitivity, and detection limit for-artificial contamination were determined. Under optimal conditions, a sample measurement could be
completed within 55 min. No other bacteria besides E. coli O157 showed a specific fluorescent amplification curve. The sensitivity of the
real-time fluorescence SPIA method for the detection of E. coli 0157 was 2.0 CFU/mL, and the detection limit for an artificially contaminated
pork sample was 4.0 CFU/g. The advantages of this real-time fluorescence SPIA assay include short detection time, high sensitivity, high
specificity, and convenience. This study establishes a technology platform for the detection of food-borne pathogens.
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Table 1 Strains used in this study

k5 R R Y
1 KIAATH O157:H7 CICC21530
2 KIHATH O157:H7 1QCC10102
3 KIAAEE O157:H7 ATCC43889
4 K35 KA CMCC44102
5 KIh% KH CICC23657
6 MR KA K CICC10413
7 BIBRW%A KA CICC10412
8 ZhEGATH ATCC33291
9 ARG A AT KA ATCC19114
10 b KATARLBRAT ATCC 10787
1 RAERKEA CICC21679
12 #KER KH CICC21678
13 A ROATH CICC10468
14 DN R KA AR CICC21609
15 R AT ATCC29544
16 LR d IR CMCC10373
17 e EREHKE ATCC 6538
18 RV RN R ATCC17485
19 v O R IA ATCC 13637
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Table 2 Primers used for real-time fluorescence SPIA detection of E. coli O157:H7

714 4% AR 71 (5103 54
RfbE UAUCGGAAGGAGATGAAGTTAT 5% 10nt &5 RNA &7, 3% 12nt #5355 DNA 5731
Blocker TAATAAAACTAAAGC 355 A A EASAE, A A LA A XNA 1545
\ 121 B AT E 0157 49323
12 B At KA E 0157 #93& 7
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Fig.1 Optimization of primer concentration for real-time
fluorescence SPIA detection of E. coli O157:H7
E: 1. 44 pmol/L; 2. 4.8 umol/L; 3. 4.0 umol/L; 4.
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Fig.2 Optimization of Mg?" concentration for real-time
fluorescence SPIA detection of E. coli O157:H7

E: 1. 7.0mmol/L; 2. 8.0 mmol/L; 3. 6.0 mmol/L; 4.
5.0 mmol/L; 5. 4.0 mmol/L; 6. 3.0 mmol/L.
2.1.3 RELIREEHALLE R

M3 AT LUK IR, AN TR X 47 48 S L) L e
I T AN AT v EE SR o U LN P RS 25 RS
RIN, WREED 61 CIN s b7 HE WA T) 5 B HL e de e
PRI X 61 “C Ay dpef S Bt

-1
2,000
<23
1,500
¥ 1000
-5
500
0
0 1,000 2,000 3,000

fF ] /s
& 3 RRGREITSEETEEE SPIA KIS
Fig.3 Effect of temperature on the detection of E. coli O157:H7 by
real-time fluorescence SPIA

E: 1..617C; 2. 62°C; 3. 60°C; 4. 63°C; 5. 59 C;
6. 58 C.
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Fig.4 Effect of the amount of Bst DNA polymerase on the detection
of E coli O157:H7 by real-time fluorescence SPIA
E: L 25ul; 2. 20pL; 3. 30pL; 4. 1.5ul; 5. 1.0
pL;” 6..0.5 puL.
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Fig.5 Effect of the amount of dNTPs on the detection of E. coli
0157:H7 by real-time fluorescence SPIA
Z : 1. 1.0mmol/L; 2. 1.2 mmol/L; 3. 0.8mmol/L; 4.
0.6 mmol/L; 5. 0.4 mmol/L; 6. 0.2 mmol/L.
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Fig.6 Specificity test of the real-time fluorescence SPIA assay for
the detection of E. coli O157
7E: 6a, 1~3. XMAFE 0157:H7(Escherichia coli 0157:
H7); 4~7. XJA3%A7 K 8 (Escherichiacoli); =M% K mikA
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Fig.7 Sensitivity of the real-time fluorescence SPI1A assay for the
detection of E. coli O157
E: a. AR @RI K MATE 0157 L E 41 DNA HAE
P44 BURL AR, by AR AR IR K AT 0157
A F 20 DNA HEAR A FEL R SLiiX3h; 1. XMAFE 0157 &
28 DNA FabEstBE; 2. 2.0X10° CFU/mML; 3. 2.0<10" CFU/mL;
4. 2.0x10° CFU/mL; 5. 2.0%10" CFU/mL; 6. DEPC H,0.
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Fig.8 Detection limit of the real-time fluorescence SPIA assay for

the detection of E. coli O157 in a simulated contaminated sample
Z: 1. KAFE O157; 2. 4.0<10>CFU/ g; 3. 4.0<10* CFU/
g; 4. 40X10°CFU/g; 5. 40x10"CFU/g; 6. DEPC H,0.
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