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ABSTRACT

Chrysanthemum chlorotic mottle viroid (CCMV) is one of two viroids which infect chrysanthemum (Dendranthema grandiflorum). These viroids are the smallest known agents
causing infectious disease. The pathogens are small (246-401 nucleotides), circular, single-stranded RNAs that do not code for any protein. CCMV infections of chrysanthemum
are a severe problem throughout the world. However, it is difficult to detect the pathogen in plant tissues due to low levels of pathogen being present. In addition, there may be
substances in the samples which are inhibitory to sensitive downstream detection assays. For these reasons, Norgen has developed a Chrysanthemum Chlorotic Mottle Viroid
RT-PCR Detection Kit. This kit is a ready-to-use system for the isolation and detection of CCMV directly from plant samples. The kit contains components for the rapid isolation
of total RNA, including viroid RNA, which is free from inhibitors, using spin-column chromatography based on Norgen'’s proprietary resin. In addition, the kit contains a CCMV
Master Mix and controls to allow for PCR amplification of the viroid. The CCMV Master Mix contains reagents and enzymes for the specific amplification of a 346 bp region of
the viroid genome. In addition, Norgen’s Chrysanthemum Chlorotic Mottle Viroid RT-PCR Detection Kit contains a second heterologous amplification system to identify possible
PCR inhibition and/or inadequate isolation. Amplified PCR products are then detected using agarose gel electrophoresis. The amplification bands are clearly distinct allowing for
easy assay interpretation. The kit is highly sensitive and specific with a limit of detection of 100 genome copies. This Kit will be invaluable not only to plant molecular biologists
but also to commercial propagators in providing the Chrysanthemum industry with plant material that is free of infectious agents.
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Figure 1. Norgen’s CCMV RT-PCR Detection Kit is a

ready-to-use system for the isolation and detection plant tissues. The rapid procedure allows the isolation and
of CCMV from plant samples. First, the kit contains Figure 4. Sensitivity of Detection using the CCMV RT-PCR detection of CCMV in under 3 hours. The isolated RNA was of
components for the rapid isolation of total RNA, Detection Kit. A representative 1X TAE, 1.7% agarose gel showing high quality and could serve as a robust template for reverse
including viroid RNA, from the samples using spin-column the amplification of CCMV at different concentrations (Target) by transcription. Under conditions of the CCMV RNA isolation
chromatography based on Norgen’s proprietary resin. one-step RT-PCR. The size of the CCMV target amplicon procedure, Norgen’'s CCMV RT-PCR Detection kit can detect
Second, the kit contains CCMV Master Mix and controls to corresponds to the 346 bp band represented by the provided DNA viroid in the linear range of 100 copies up to 1 x 108 copies,
allow for PCR Amplification. The amplified PCR products Marker (M). The size of the Isolation Control corresponds to the 520 indicating the high sensitivity and specificity of the method. As the
are then detected using agarose gel electrophoresis. bp band represented by the provided DNA Marker (M). The CCMV resulting amplification bands are clearly distinct it also offers
Alternatively, detection can be performed based on real- 2X PCR Master Mix contains a PCR Control which controls for PCR accuracy and ease of interpreting results. This kit will be
time PCR using melt curves. inhibition. The size of the PCR Control corresponds to the 150 bp invaluable to both plant molecular biologists who study viroids as
band represented by the provided DNA Marker (M). Lanes A- G well as commercial plant propagators who wish to supply the
represents samples spiked with different concentration of CCMV Chrysanthemum industry with plant materials and seeds which
transcript expressed in E.coli (interpreted as positive results). Lane are free of infectious agents.

H represents a no CCMV control.
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