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Pathogenicity of viroid - circular RNA pathogen; Analysis of destructive effects
of viroid infection on a host miRNA/gene expression network
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We analyzed adverse effects of viroid infection upon the network of host

gene expression and found that accumulation of a viroid-specific small RNA derived from the position
39-59 of PSTVd genome caused down-regulation of callose synthase gene (CalSl1l-like) expression
through RNA silencing pathway. We also developed novel viroid-resistant tobacco plants expressing
viroid-specific small RNAs and identified a key nucleotide which attenuates PSTVd pathogenicity.
RNAi-mediated down-regulation of DCL2 and DCL4 made tomato plants susceptible to viroid infection.
The plants infected with PSTVd produced severe systemic necrosis and died 3 to 4 months after
infection, in which the expression level of CCS1, SOD1, and miR398 was abnormally elevated.
Although plants generate reactive oxygen species by fundamental innate immunity to counteract viroid

infection, it became clear that abnormality in RNA silencing mechanism disturbs the defense
mechanism and intensifies disease symptoms.
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