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Simultaneously detection of three bean viruses, Bean common mosaic
virus, Bean common mosaic necrosis virus and Cucumber mosaic virus
by Multiplex-RT-PCR

N. Rajabi', S. Nourinejhad Zarghani'”, M. Shams-Bakhsh?and A. Azizi?

(Received: 1.9.2014; Accepted: 20.9.2015)

Abstract

Bean common mosaic virus (BCMV), Bean common mosaic necrosis virus (BCMNV) and Cucumber mosaic
virus (CMV) are seed-borne viruses in beans causing severe damage and reduction of yield and quality of
this crop. Since there are lots of reports on the occurrence of mixed infection of BCMV, BCMNV and CMV,
thus setting up an accurate, reliable and rapid method for detecting of these viruses in bean crops could play
an important role in prevention of their spread and damages and also screening of healthy plants. For this
purpose, in the present study, we tried to set up a multiplex RT-PCR for simultaneous detection of BCMV,
BCMNYV and CMV as well as an internal control gene, 18S rRNA. To do this end, the infection of bean
plants to above mentioned viruses was confirmed by DAC-ELISA. Following total RNA extraction, cDNA
was synthesized using random hexamer primers. cDNA fragments were successfully amplified using specific
primers in expected sizes as almost 470 bp for BCMV, 500bp for internal control, 704 bp for BCMNV and
870 bp for CMV, respectively. The results of this study showed that this method is capable of detecting
BCMV, BCMNYV and CMYV in 100 ng of total RNA.
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Table 1. Characteristics of the primers were used in this study

e Jlasl ol
o . EIRTRTERE a0 Jg Skt Ién
References Accession positiqn on Sequence (5'=>3") Primer name
. the virus
no. of isolate

genome
This study HG792064  9261-9278 GTTTGAAATGTGGTACAA BCMV-s* 48
9711-9731 GTATTYTCGCTGGTTGTTGC BCM-N-V-as* 56
This study HG792063  8611-8626 AGAAGAAGAGAAAGAC BCMNV-s 45
9296-9315 GTATTYTCGCTGGTTGTTGC BCM-N-V-as 56
Rizos et al. 1992 M21464 1149-1161 GCTTCTCCGCGAG CMVCPf 47
Rizos et al. 1992 1998-2015 GCCGTAAGCTGGATGGAC CMVCPr 57
Montazeri Hedesh et X14337 246-264 AACGGCTACCACATCCAAGG 18S rRNAf 59
al 2011 833-815 TCATTACTCCGATCCCGAAG 18S rRNAr 55
Zheng et al. 2010 NC_004047  7619-7642 GTITGYGTIGAYGAYTTYAAYAA NIb2F 49
’ 7945-7968 TCIACIACIGTIGAIGGYTGNCC NIb3R 57
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*The RT-PCR with these primers could varies in size in the range of 441-490 bp, but 470 bp is more common.
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Fig 1. Electrophoresis of uniplex-RT-PCR and optimized Multiplex RT-PCR products for detection of BCMV,
BCMNYV and CMYV. Lane 1: duplex-RT-PCR products obtained by using specific primer pairs BCMV-s/BCM-
N-V-as and BCMNV-s/BCM-N-V-as to detect BCMV and BCMNYV, respectively; lane 2: uniplex-RT-PCR
products of the genus Potyvirus by using potyvirus universal primer pair (NIb2F/NIb3F); lane 3: uniplex-RT-
PCR products by the use of 18S rRNA primers as an internal control; lane 4: Multiplex-RT-PCR products using
the specific primer pairs (CMVCP{f/{CMVCPr, BCMNV-s/BCM-N-V-as, BCMV-s/BCM-N-V-as, NIb2F/NIb3R
and 18S rRNAf/18S rRNAr) for simultaneous detection of CMV, BCMNV, BCMV, 18s rRNA and potyvirus
genus; lane 5: negative control (i.e. a bean leaf which negatively reacted in ELISA tests for CMV, BCMV and
BCMNYV. In Multiplex- or uniplex-RT-PCRs on the extracted total RNA of this plant we did not used internal
control); lane 6: uniplex RT-PCR products of CMV detection using (CMVCPf/CMVCPr) primer. M: molecular
marker: GeneRuler™ 100bp DNA ladder (Fermentas). All the RT-PCR products are separated in 1.2% agarose
gel in TAE buffer and the gel was stained with ethidium bromide.
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