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Plants and animals sense invasion of potential microbial patho-
gens using pattern recognition receptors (PRRs) for diverse MAMPs,
and launch cascades of innate immune responses that are critical for
fitness and survival'~. Several MAMPs seem to trigger similar early
responses by different PRRs, including Ca” " influxes, MAPK cascade
activation, oxidative burst and transcriptional reprogramming in
various plants'**. The bacterial flagellin epitope flg22 and other
MAMPs can induce potent Ca’" signatures in both the cytoplasm
and nucleus within minutes®'®. It has been shown that lipopolysac-
charide (LPS)-mediated NO production is dependent on Arabidopsis
calmodulin (CAM)-like protein CML24 (ref. 11). However, no Ca’*

n identified in flg22 or other MAMP signalling, and
Nature downstream res%onses remain elusiw:.g ’

Mirnberger, T., Brunner, F., Kemmerling, B. & Piater, L. Innate immunity in plants
and animals: striking similarities and obvious differences. Immunol. Rev. 198,
249-266 (2004).

Akira, S., Uematsu, S. & Takeuchi, O. Pathogen recognition and innate immunity.

Boller, T. & Felix, G. A renaissance of elicitors: perception of microbe-associated

Ma, W. & Berkowitz, G. A. The grateful dead: calcium and cell death in plant innate

2.
Cell 124, 783-801 (2006).

3.
molecular patterns and danger signals by pattern-recognition receptors. Annu.
Rev. Plant Biol. 60, 379-406 (2009).

4. Asai, T. et al. MAP kinase signalling cascade in Arabidopsis innate immunity.
Nature 415, 977-983 (2002).

5. Lecourieux, D., Ranjeva, R. & Pugin, A. Calcium in plant defence-signalling
pathways. New Phytol. 171, 249-269 (2006).

6.
immunity. Cell. Microbiol. 9, 2571-2585 (2007).

7.

Kim, M. C. et al. Calmodulin interacts with MLO protein to regulate defence
against mildew in barlev. Nature 416. 447-451 (2002).

an advantage in all kingdoms, because reso-
nance of the internal clock with the external
light-dark cycle ensures an optimal phase
relation between physiology and the day-might
cycle and provides the basis for anticipation of
changes in environmental conditions.
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