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CDPK-dependent signal transduction
In the plant-defense response

When studying early responses after race-specific elicitation of plants carrying the Cf-9
disease resistance gene from tomato with the Avr9 peptide derived from the phytogenic fungus
Cladosporium fulvum we identified a calcium-dependent protein kinase, NtCDPK2, that became
rapidly biochemically activated. In loss-of-function experiments, silencing of NtCDPK2 and
related homologues by VIGS yielded plants that show a delayed hypersensitive cell death
defense responses in the Cf-9/Avr9 gene-for-gene interaction (Romeis et al., 2000, 2001).

To investigate the CDPK in vivo activation mechanism and to characterize CDPK-
dependent downstream signaling processes we used an A. tumefaciens-mediated transient
expression system in N. benthamiana. Epitope-tagged full-length NtCDPK2 or truncated variants
lacking its regulatory domains or carrying site specific mutations were assessed for the induction
of various defense responses before and after application of external stress factors (Witte et al.,
2004). In these gain-of-function experiments, prolonged CDPK signaling triggered a stimulus-
dependent propagating hypersensitive cell death upon a mild abiotic stress stimulus even in
absence of a pathogen signal. This suggested that biotic and abiotic stress pathways are
interlinked at NtCDPK?2 as a shared component. The induction of cell death was accompanied by
plant defense responses such as changes in hydrogen peroxide production, PR gene
expression, and jasmonic acid and ethylene phytohormone concentrations (Ludwig et al., 2005).
Furthermore, we obtained evidence for ethylene-dependent cross-communication between
stress-induced CDPK and MAPK signaling cascades. A potential exploitation of the CDPK
biochemical activation mechanism and downstream signaling for future biotechnological
approaches will be discussed.
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