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Simultaneous detection of two wheat viruses harbored by a single
leafthopper ( Psammotettix alienus) by duplex RT-PCR

DU Zhenzhen, LIU Yan*, WANG Xifeng

(State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection ,
Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract It was found that the leafhopper ( Psammotettix alienus) can transmit both Wheat dwarf virus (WDV)
and wheat-infecting virus-Wheat yellow striate virus (WYSV). Here, the specific primer sets for WDV and
WYSV were designed according to viral genomic sequences, respectively. Total RNA of leafthopper, which was
positive for both WYSV and WDV, was used as a template for the first strand cDNA synthesis. Reverse-transcrip-
tion was performed using random primer as 3’ primer for each virus. WDV and WYSV specific primer sets was
then added into the PCR system producing two distinct fragments of 773 and 322 bp, respectively. A method of
duplex reverse-transcription polymerase chain reaction (RT-PCR) was developed for the simultaneous detection of
WDV and WYSV in single leafhopper. The specific reagents and enzymes in the duplex RT-PCR reaction system,
primers, dNTPs, and rTaq were first optimized by testing different concentrations and volumes of these compo-
nents and the annealing temperature was then optimized. Thus, the duplex RT-PCR method optimized in this
study was to develop and validate a highly specific and simple RT-PCR method for accurate detection of two viru-
liferous rates of leafhopper population, which could facilitate better forecasting and control of the virus diseases.
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£ 1 WDV F WYSV B4 25485 4
Table 1 Specific primers for WDV and WYSV detection

S|4 PR Primer J¥%1 (5'-3")  Primer sequence

B kiR E/°C  Annealing temperature FEMIR/N/bp - Size

WDV-F GTAGGCGTTGCTTGGCTTGC

WDV-R TAATGTCGCCTATCTTGCCGTC
WYSV-F CACCAATCGGCAATGAAGCAGT
WYSV-R ACTCCTGCTACTTGTTGACCTGAA

55 773

55 322
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2: WYSV (322 bp); 3: WDV (773 bp); 4: CK
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Fig. 1 Compatibility detection of two primers for
duplex RT-PCR of WDV and WYSV
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a: JB AR, 1: 51°C; 2: 53°C; 3: 55°C; 4: 57°C; 5: 59°C; b: dNTPs (4% 2.5 mmol/L), 1: 1 pl; 2: 2 pl; 3: 3 pul; 4: 4 pl; 5: 5 pL; ¢: .r7ag (5 U/pL): 1:
0.1 pul; 2: 0.2 pl; 3:0.3 pl; 4: 0.4 pl; 5: 0.5 pL. M: DL 2000 Marker

a: Annealing temperature, 1: 51°C; 2: 53°C; 3: 55°C; 4: 57°C; 5: 59°C; b: NTPs (each at 2.5 mmol/L), 1: 1 uL; 2: 2 pL; 3: 3 ul; 4: 4 uL; 5:5 pL; c: r7ag
(5U/uL): 1: 0.1 pL; 2: 0.2 pl; 3: 0.3 plL; 4: 0.4 pl; 5: 0.5 pL. M: DL 2000 Marker
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Fig. 2 Optimization of duplex RT-PCR reaction system
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Fig. 3 Sensitivities analysis of the duplex RT-PCR reaction system
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Fig. 4

Virus detection for leafhopper populations from Hancheng district, Shaanxi province by duplex RT-PCR
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