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Peanut smut is a soilborne fungal disease caused by Thecaphora frezzii that can completely destroy seeds by replacing them with a spore mass. Currently, peanut smut is present in virtually all commercial peanut fields in Argentina, and the disease poses a threat to global peanut production. The development and utilization of a PCR-based diagnostic method to detect peanut smut will provide a necessary detection system that is needed to implement control strategies for limiting disease spread. To achieve this goal, standard and quantitative (q)PCR primer pairs were designed and tested for a panel of 12 Thecaphora frezzii gene candidates from the nuclear and mitochondrial genomes. Genomic DNA was isolated from a Thecaphora frezzii isolate at the USDA-ARS BSL-3 lab in Fort Detrick, MD, and used as DNA template to evaluate PCR primers. Conditions for standard and qPCR were optimized. From the 12 candidate genes tested, four consistently detected only positive samples and were negative for no-DNA control samples. To further test the primer sets, DNA was extracted from soil and peanut pods that were ‘spiked’ with Thecaphora frezzii spores. Samples with ‘spiked’ teliospores produced PCR bands of the correct size and the non-spiked samples and water controls did not produce PCR bands. These four Thecaphora frezzii candidate genes will be further validated against inclusivity and exclusivity panels, as well as tested for user variability. Markers that pass validation will then be used to detect peanut smut. This research will benefit the peanut industry and the research community by helping to monitor the presence of peanut smut, mitigating pathogen spread and production losses.

