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Visualization and real-time fluorescence RPA detection methods for enterohemorrhagic
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Abstract: Objective To detect enterohemorrhagic Escherichia coli (EHEC) 0157: H7, visualization recombinant
enzyme polymerase amplification (RPA) detection and real-time fluorescence RPA detection methods were established
based on RPA technology. Methods Primers and probes were designed based on the rfbE gene of EHEC O157:H7, and
specificity and sensitivity were determined. A real-time fluorescent RPA method was established. Combined with the color
change characteristics of SYBR Green I in nucleic acid reactions, a visualization RPA method for the detection of EHEC
0157: H7 was established. Results The established real-time fluorescence RPA detection and visual RPA detection
methods both detected EHEC O157:H7 in 25 min at a reaction temperature of 35 ‘C. The designed primers and probes
showed specific results only for EHEC 0157: H7. The detection limits of the two methods were lower than 10° ng/pL.
Conclusion The visual RPA detection and real-time fluorescence RPA detection methods of EHEC O157: H7 were easy
to operate with strong specificity and high sensitivity. This study provides novel methods for the rapid detection of EHEC
0157:H7 in the field and laboratory.
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Table 1 ~ RPA amplification primers of EHEC 0157:H7

TR
519 5IHF 1 (5'-3") o
K /bp
F1: ATTCTAACTAGGACCGCAGAGGAAAGAGAGGAA 100

R1: AGTACATTGGCATCGTGTGGACAGGGTAAA

F2: AACTATTACTACAGGTGAAGGTGGAATGGT
2 R2: AATCATCAGCTTGTTCTAACTGGGCTAATC 1
3 F3: AACTATTACTACAGGTGAAGGTGGAATGGT 325

R3: TTCCTCTGCGGTCCTAGTTAGAATTGAGAC

F4: TGGCATGACGTTATAGGCTACAATTATAGG

R4: TTCCTCTGCGGTCCTAGTTAGAATTGAGAC

F5: TGGCATGACGTTATAGGCTACAATTATAGG

R5: GGTGATTCCTTAATTCCTCTCTTTCCTCTG

1 2 3 4 M 5 6

500 bp
400 bp

300 bp
200 bp
150 bp

100 bp
75 bp

TE :M:Marker; 1~5: 2 1P A5 905 ;625 FH X HR
FL 5XT5190 09 RPA 4 L 7k 45

Figure 1 RPA amplification and electrophoresis results of 5

pairs of primers

2.2 RPA By & Rk
RPA [ I % 43 I 7E 4.15.25.35.45 C T4 1%
e R ULE 2, Y 3R B 4 C B s i H
438 450, BE G IR S TH i B AR 8 W e L TR
35 “CHE H 094505 Bl Wi W1 52, 76 45 °CTF Jk i A2 i
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Figure 2 RPA amplification electrophoresis results at different

amplification temperatures
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Figure 4 Sensitive electrophoresis results for RPA detection of

EHEC O157:H7
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Figure 5 Sensitive electrophoresis results for PCR detection of

EHEC O157:H7
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Figure 6 RPA amplification and electrophoresis results under

different amplification times

FEY 1S 10 min J5 9 RPA 1R 2 d i AR [R] ¢ i
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Green 1(1 000%) 1 wL, SYBR Green I(1 000x) 0.5 pL. SYBR Green I
(1000x) .1.25 pL. SYBR Green I(100x)

B 7 ASIFEHEE SYBR Green (1446 T 25
Figure 7 Staining results of SYBR Green | with different con-

centrations
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M A
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Figure 8 Sensitivity results of visual RPA detection for EHEC
0157:H7
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Bl U SR RPA I 7 32 A e S v B3

Z: I8 RPA exo #3500 @ v W 15 20, Ce {E <15 B
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I, Ce B <15, Ud B S 1 5¢ 56 RPA J7 ¥ 19 A6 ) R m]
DK T 107 ng/plo £ b, A B 58 48 57 1 S5 I 26k
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LioRUll I

Amplification Plot
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Figure 9 Sensitivity results of real-time RPA detection for EHEC O157:H7
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M J7 ¥ K EHEC 0157:H7,20 min &t G815 246
g RERF] 107 ng/pl, HAESE B E A,
SE A R LR S A T, g5 kBT ok
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