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Predicting symptom severity in viroid-infected plants using the viroid genome
sequence

Matsushita, Yosuke
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Viroids induce symptoms of varying severity, ranging from latent to severe,
based on the combination of viroid isolates and host plant species. P Here, we developed an
algorithm using unsupervised machine learning to predict the severity of disease symptoms caused by
potato spindle tuber viroid (PSTvd) in tomato. This algorithm, mimicking the RNA-silencing mechanism

thought to be linked to viroid pathogenicity, requires only the genome sequences of the viroids and
host plants. It involves three steps: alignment of synthetic short sequences of the viroids to the
host plant genome, calculation of the alignment coverage, and clustering of the viroids based on
coverage using UMAP and DBSCAN. Validation through inoculation experiments confirmed the
effectiveness of the algorithm in predicting the severity of disease symptoms induced by viroids. As
the algorithm only requires the genome sequence data, it may be applied to any viroid and plant
combination.
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