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Research on the detection of bee viruses by one step and two step
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Abstract [Objectives] To find which RT-PCR technology can effectively detect bee viruses. [Methods] Bee viruses
(IAPV, DWV, SBV, ABPV, BQCYV, and CBPV) were extracted from bees and the sensitivity of one and two step RT-PCR in
detecting these six virus was compared. [Results] Both methods amplified viral fragments, which were 158 (IAPV), 269
(DWV), 342 (SBV), 460 (ABPV), 536 (BQCV) and 774 bp (CBPV), in length. Serial dilutions assay showed that two-step
RT-PCR detected much lower concentrations of virus particles. [Conclusion] Comparison of one-step and two-step RT-PCR
indicates that both methods can effectively detect many bee viruses under optimized conditions, however, two-step RT-PCR is
more sensitive than one-step RT-PCR.
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Fig. 1 Amplification of six bee virus by one step
RT-PCR and two step RT-PCR

A B
A: One step RT-PCR; B: Two step RT-PCR.
M: DNA marker Il 1: TAPV (158 bp) 2: DWV
(269 bp) 3: SBV (342 bp) 4: ABPV(460 bp)
5: BQCV (536 bp) 6: CBPV (774 bp)

M: Molecular marker Il ; Lane 1: TAPV (158 bp); Lane 2:
DWYV (269 bp); Lane 3: SBV (342 bp); Lane 4: ABPV (460
bp); Lane 5: BQCV (536 bp); Lane 6: CBPV (774 bp).
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Table 1 Detection results of different concentration of RNA by one step RT-PCR and two step RT-PCR

Dilution gradient

Virus Detection method 10" 102 10° 10* 10°
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Fig. 2 Amplification of IAPV by one step RT-PCR and
two step RT-PCR
A B
A: One step RT-PCR; B: Two step RT-PCR.
1: 100 bp DNA marker; 2~8: RNA 10° 10'
10° 100 10" 10°
1: 100 bp DNA marker; 2-8: RNA were diluted 10° times
10' times  10% times  10° times  10* times 10’ times
The same with Fig. 3.
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Fig. 3 Amplification of DWYV by one step RT-PCR and
two step RT-PCR
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A: One step RT-PCR; B: Two step RT-PCR.
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