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Simultaneous Detection of Barley Virus Diseases in Korea
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Barley mild mosaic virus (BaMMV), Barley yellow mosaic virus (BaYMV) and Barley yellow dwarf virus (BYDV) have
been identified as an important causative agents for an economically important disease of winter barley in
Korea. In this study, a multiplex reverse transcription polymerase chain reaction (mRT-PCR) method was used
for the simultaneous detection. Three sets of virus-specific primers targeted to the capsid protein coding
genes of BaMMV, BaYMV and BYDV were used to amplify fragments that were 594 bp, 461 bp, and 290 bp,
respectively. Several sets of primers for each target virus were evaluated for their sensitivity and specificity by
multiplex RT-PCR. The optimum primer concentrations and RT-PCR conditions were determined for the mul-
tiplex RT-PCR. The mRT-PCR assay was found to be a better and rapid virus diagnostic tool of specific barley
diseases and potential for investigating the epidemiology of these viral diseases.
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Fig. 1. Leaf symptoms on barley plants with virus diseases.

Table 1. Specific primer sets of three viruses

Primer Gene Sequence Ampliconsize (bp)
BaMMV F . 5'-GGAATTTGCCCGAACCCAAG-3
Coat protein 594
BaMMV R 5'-GCCTTCGGGTTTCAGTGGTT-3'
BaYMV F . 5-GCTTCTAGTTCACGGCCACT-3’
Coat protein 461
BaYMV R 5'-GTGATGCGAAAGCTTAGCGG-3'
BYDVF . 5-TTCATTCACCGATGTCGCCT-3'
Coat protein 290

BYDVR

5"-ACTCCTCCGGGATCCTCAAA-3’
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Fig. 2. Testing the concentration of the primer. A set of virus
specific primers of different concentration were carried out mRT-
PCR with a 3 virus samples. Concentration of the total RNA is 800
ng/pl (BaMMYV, BaYMV) and 200 ng/pl (BYDV). M: 100 bp size mark-
er, Lane 1: BaMMV 10/BaYMV 10/BYDV 5 pmol, Lane 2: BaMMV 15/
BaYMV 10/BYDV 5 pmol, Lane 3: BaMMV 10/BaYMV 15/BYDV
5 pmol, Lane 4: BaMMV 10/BaYMV 10/BYDV 5 pmol, Lane 5: BaMMV
15/BaYMV 10/BYDV 5 pmol, Lane 6: BaMMV 10/BaYMV 15/BYDV
5 pmol.
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Fig. 3. Uni, du, multiplex RT-PCR with different barley viruses. Lane
1-3 is uniplex RT-PCR. Lane 4-6 is duplex RT-PCR. M: 100 bp size
marker, 1: BaMMV, 2: BaYMV, 3: BYDV, 4: BaMMV+BaYMV, 5:
BaMMV+BYDV, 6: BaYMV+BYDV, 7: Negative control, 8: BaMMV+
BaYMV+BYDV.
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Fig. 4. Sensitivity of mRT-PCR in amplification of serially diluted
RNA for the detection of three viruses. M: 100 bp size marker, N:
Negative control, Lane 1: 500 ng/pl, 2: 250 ng/pl, 3: 125 ng/ul, 4:
62.5 ng/ul, 5:31.3 ng/wl, 6: 15.6 ng/pl, 7: 7.8 ng/ul 8: 3.9 ng/pl.
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