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Phytophthora infestans is the causal agent of potato late blight, one of the most devastating and
economically significant plant diseases. Nicotiana benthamiana has been widely used as a Solanaceae
model plant, since there are established methods for functional analysis of genes by
Agrobacterium-mediated transient gene expression or virus-induced gene silencing (VIGS). We
developed a VIGS-based screening system to isolate new genes required for the non-host resistance of
N. benthamiana against P. infestans. Among about 3000 plants screened, we have isolated a gene
encoding a secretory protein, SARS.2, as an essential gene for disease resistance of N. benthamiana to
P. infestans. Treatment of purified SARS.2 (expressed in E. coli) to N. benthamiana induced expression
of defense-related genes including genes for pathogenesis-relate (PR) proteins and 5-epi-aristolochene
synthase (EAS), indicated that SARS.2 has elicitor activity to N. benthamiana. These results suggested
that SAR8.2 could act as peptide hormone (or damage associated molecular pattern, DAMP) for
induction of disease resistance. To investigate the signaling pathways involved in SARS.2-induced
defense responses, a series of gene-silenced plants, for CRT3 (maturation of extracellular LRR
receptor), SGTI (a chaperon for stabilizing NB-LRR receptor), WIPK/SIPK (MAP kinases), and EIN2
(ethylene signaling), were treated with SAR8.2, and induction of defense genes was compared with
control plants. These gene-silenced plants showed reduced expression of defense genes PR-/ and EAS
after the treatment of SARS.2, indicating that SAR8.2 may be recognized by extracellular LRR
receptor, and MAP kinases-mediated production of ethylene is probably essential for the induction of
disease resistance by SARS.2.




