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ABSTRACT Objective: To establish multiplex RT-PCR method for detecting five kinds of main respiratory viruses such as
influenza A and B virus, respiratory syncytial virus (RSV) types A and B and adenovirus(ADV). Methods: Five pairs of specific primers
were designed with the Primer Premier 5.0 to detect M gene of influenza A virus,PB1 gene of influenza B virus, F gene of RSV-A |
RSV-B and hexon gene for ADV; the optimal reaction conditions of Mg* concentration and annealing temperature were optimized to
establish a stable and specific multiplex RT-PCR reaction for the rapid detection of four kinds of main respiratory viruses; then the
specificity and sensitivity of the RT-PCR reaction were checked. Results: The multiplex RT-PCR reaction established could amplify
141bp, 635bp, 525bp, 377bp and 283bp of influenza A and B virus, respiratory syncytial virus (RSV) types A and B and ADV; the
sensitivity were 770PFU/ml, 800PFU/ml, 680PFU/ml, 970PFU/ml and 850PFU/ml and there was no cross-reactivity between the four
types. Conclusion: The multiplex RT-PCR reaction established could differential diagnosis of influenza A and B virus, RSV-A, RSV-B
and ADV rapidly. It supplied an easy method for detecting five kinds of main respiratory viruses.
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BIO-RAD, USA | FUJIFLIM, Japan . primer primeir 5.0
EPPENDOREF, Germany . N
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Table 1 Primes of five viruses be used for RT-PCR
53 (bp)
Virus Target gene Primer sequence(5'~3") Amplication size(bp)
Influenza A virus M F: ARA ACA CMG ATC TTG AGG C 141
R: TYT GGA CAA AGC GTCTACG
Influenza B virus PBI1 F: TTA CCC GAA GAY AAT GAG C 635
R: TTT GAC AGT TTGGCT TTCT
RSV-A F F: TCA GTATCT TTY TTC CCA CA 525
R: GGT KGA TTT ACC AGC ATT TA
RSV-B F F: TGC AATCTTCYTAACTCTT 377
R: GTT TCC TCT TCT TGC TTA T
ADV Hexon F: TGG GCG TAC ATG CACATC G 283
R: GGA TGT CAA AGT AAGTGCT
1.2 37°C 1h
1.2.1 RNA RNA QIAamp Viral RNA Mini 150l 37C
Kit o 10 3 Reed-Muench
1.2.2 ¢cDNA Sl RNA 2l N .RSV-A RSV-B  ADV
Il random primer 0.2ml 95°C 2min 7.7 x 10°PFU/ml. 8.0 x 10°PFU/ml.6.8 x 10°PFU/ml.9.7 x
2min Mgcl, 25mM  4pl dNTP mix 10mM 2pl 10°PFU/ml  8.5x 10°PFU/ml, 1001 10
Reverse Transcription 10 x buffer 2 pl AMV 1pl 140l RNA,
Rnasin 0.5 pl 20wl 42°C 90min 72°C 10min RT-PCR RT-PCR
cDNA -20C -
123 RT-PCR
PCR 25 ul 10 x buffer2.5 pl Mgcl, 2
25mM 1.5u] dNTP 2.5mM 2.5l 20uM 1.0l ¢cDNA 2.1 RT-PCR
2l TagDNA 2.5U 25ul, N .RSV-A RSV-B ADV
94°C Smin 94°C 30s 47.0C 40s 72°C 1min 35 RT-PCR 141bp . 635bp.
72°C 10min,, 7ul PCR Il 6% 525bp.377bp  283bp 1-5,
1.5% °
1.2.4 RT-PCR
10CO
° 700
1.2.5 RT-PCR PCR 500
Mg* 400
RT-PCR 300
Mg*  dNTP . 14188 200
1.2.6 RT-PCR 100
BHK21 80%~90% 1 RT-PCR
-80°C 10 96 Figure 1 RT-PCR result of influenza A
100wl 4 4 1:Negative control;2: Influenza A

M DL1000 DNA Marker
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2 RT-PCR
Figure 2 RT-PCR result of influenza B
1:Negative control;2: Influenza B

M DL1000 DNA Marker

37

4 RSB-B RT-PCR
Figure 4 RT-PCR result of RSV-A
1 Negative control; 2:RSV-B
M DL1000 DNA Marker

6
Figure 6 To detect mixture virus templates with single primer
1 Negative control;2 Influenza B virus;3:RSV-A;4 RSB-B;
5 ADV;6 Influenza A virus; M DL1000 DNA Marker
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8 RT-PCR
Figure 8 Optimization of five-RT-PCR reaction system

1:Negative control;2 result of five RT-PCR
M DL1000 DNA Marker

525eP

3 RSV-A RT-PCR
Figure 3 RT-PCR result of RSV-A
1 RSV-A; 2:Negative control
M DL1000 DNA Marker

5 ADV RT-PCR
Figure 5 RT-PCR result of ADV
1:ADV;2:Negative control
M:DL1000 DNA Marker
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Figure 7 To detect single virus template with mixed primers
1 Negative control;2 RSV-A 3 Influenza A virus;4 RSB-B
5 Influenza B virus 6 ADV M DL1000 DNA Marker
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9 RT-PCR
Figure 9 Sensitivity of RT-PCR for detection of five viruses
1 Negative control; 2:100; 3 10-1;4 10-2;5 10-3; 6 10-4;
M DL1000 DNA Marker
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2.2 RT-PCR

6.7,
23 RT-PCR
RT-PCR
25 pl 2.5mM 3.0 pl 10 x buffer2.5 pl Mgcl,
25mM 2.0l 20pM 1.0pl 4.0pl
47.0C 40s 35 8,
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