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Development and application of single-tube multiplex RT-PCR for detecting enterovirus RNA
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Abstract: Objective To establish a rapid single-tube multiplex reverse transcription polymerase chain reaction (RT-PCR) as-
say for rapid detection of enterovirus RNA including universal enterovirus (EV), coxsachievirus A-16 (CA16) and enterovirus 71
(EV71) and to evaluate the clinical value of this method. Methods The reaction conditions of single-tube multiplex RT-PCR were
optimized systematically including annealing temperature.the proportion of three groups of primers and the cycle parameter. After
the optimal conditions were determined, single-tube multiplex RT-PCR was used to test enterovirus RNA extracted from stool sam-
ples of 136 children diagnosed as hand-foot and mouth disease (HFMD). Results The optimal reaction conditions were as follow:
annealing temperature was 54 °C ,the proportion of EV,CA16 and EV71 primers corresponded to 2 ¢ 1 ¢ 1 and the cycle parameter
was 35. Out of 136 samples analyzed by single-tube multiplex RT-PCR,46 samples were identified as positive for EV (33.82%),14
samples were identified as positive for CA16 (10. 29%) and 14 samples were identified as positive for EV71 (10. 29%) , among
which two samples were identified as positive for both CA16 and EV 71. Conclusion The single-tube multiplex RT-PCR assay for
detecting enterovirus RNA is successfully established and can be applied to provide etiological evidence for HFMD.
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EV 5'-ATG AAA GTT GCG GAG TGT-3' 263
5'-GCA GAG TTA CCC ATT ACG A-3'
CA16 5'-TCT GGG ACT TCG GAT TAC-3' 315
5'-AGC GGT TTA CTT GGT TGT-3’
EV71 5'-GTG TTA GGG ACC GCT TAG-3' 425

5'-GAA ACC TTG TCT GCC ATT-3’
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4%  EV  CA16  EV7l 4% EV  CAl6 EV7l | 4% EV  CAl6 EV7l ||4% EV  CAl6 EV7I
1 0.5 0.5 0.5 | 17 1o 0.5 0.5 | 33 L5 0.5 0.5 | 49 2.0 0.5 0.5
2 0.5 0.5 Lo || 18 1.0 0.5 Lo | 34 15 0.5 Lo || 50 2.0 0.5 1.0
3 0.5 0.5 L5 || 19 Lo 0.5 L5 || 35 L5 0.5 L5 || 51 2.0 0.5 L5
4 0.5 0.5 2.0 || 20 10 0.5 2.0 | 36 L5 0.5 2.0 | 52 2.0 0.5 2.0
5 0.5 1.0 0.5 | 21 1.0 1.0 0.5 || 37 L5 1.0 0.5 || 53 2.0 1.0 0.5
6 0.5 1.0 Lo || 22 Lo 1.0 Lo || 38 L5 1.0 Lo | 54 20 1.0 1.0
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g3 BEZE RT-PCR &M EV ZESIWFE (pL)
5 EV CA16 EV71 || %% EV CA1l6 EV71 || %5 EV CA16 EVT71 || %% EV CA16 EV71
7 0.5 1.0 1.5 23 1.0 1.0 1.5 39 1.5 1.0 1.5 55 2.0 1.0 1.5
8 0.5 1.0 2.0 24 1.0 1.0 2.0 40 1.5 1.0 2.0 56 2.0 1.0 2.0
9 0.5 1.5 0.5 25 1.0 1.5 0.5 41 1.5 1.5 0.5 57 2.0 1.5 0.5
10 0.5 1.5 1.0 26 1.0 1.5 1.0 42 1.5 1.5 1.0 58 2.0 1.5 1.0
11 0.5 1.5 1.5 27 1.0 1.5 1.5 43 1.5 1.5 1.5 59 2.0 1.5 1.5
12 0.5 1.5 2.0 28 1.0 1.5 2.0 44 1.5 1.5 2.0 60 2.0 1.5 2.0
13 0.5 2.0 0.5 29 1.0 2.0 0.5 45 1.5 2.0 0.5 61 2.0 2.0 0.5
14 0.5 2.0 1.0 30 1.0 2.0 1.0 46 1.5 2.0 1.0 62 2.0 2.0 1.0
15 0.5 2.0 1.5 31 1.0 2.0 1.5 47 1.5 2.0 1.5 63 2.0 2.0 1.5
16 0.5 2.0 2.0 32 1.0 2.0 2.0 48 1.5 2.0 2.0 64 2.0 2.0 2.0
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