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      Potato is an important component of many agricultural production systems worldwide, providing 
benefits in a variety of ways. For us, potato is a staple food crop that provides vital dietary and 
economic benefits (1). From the perspective of viruses, potato is an excellent host from which they 
also derive cellular resources for replication (2). However, these two interests often lead to conflict, 
particularly because of tuber necrosis that accompanies host colonization by some of the potato-
infecting viruses. These include Potato mop top virus, Potato virus Y (PVY) (3) and Tobacco rattle 
virus (TRV) (4). Tuber necrosis results in tissue discoloration, which usually renders the tubers 
unmarketable (5).  

    At least nine biologically distinct strains of PVY have been reported in potato (6). These include the 
aggressive recombinant strains named PVYNTN and PVYNWilga (PVYN-Wi), which have almost usurped 
the traditional strains to become the most prevalent in the U.S. (7, 8). While their macroscopic effects 
on host phenotype are relatively well‐defined, the underlying molecular host-virus interactions are still 
not fully understood. TRV has a bipartite genome consisting of  RNA1 and RNA2, but variants occur 
in which RNA1 can replicate and spread autonomously without RNA2 (9). Moreover, RNA2 which 
encodes the viral coat protein, is highly variable (10, 11), and this makes serological detection of TRV 
unreliable (11). As a result, nucleic acid-based assays for TRV have been directed towards RNA1.   

     In this seminar, I will discuss efforts to delineate the molecular outcomes of PVYNTN and PVYN-Wi 
infection of potato, and to develop a loop-mediated isothermal amplification (RT-LAMP) assay for 
TRV. Through transcriptome and metabolome analyses, we aim to identify tools (small RNA 
sequences and metabolic markers) that have potential to speed up the development of new virus 
resistant potato cultivars. Together, the availability of a rapid and sensitive RT-LAMP assay and virus 
resistant cultivars would provide the most sustainable, long-term management options for reducing the 
damage caused by these necrotic viruses in potato.  
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