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Abstract:

In response to harmful environmental conditions and other stresses, cells can mount stress responses that rewire cellular
functions to cope with these challenges. Besides serving as acute defence mechanisms, such responses are also required
to maintain the fitness of cells over time by constantly responding to low levels of stress originating from e.g. oxidative
byproducts of metabolism and gradual age-dependent decay of key cellular constituents. Consequently, the ability of cells
to cope with such insults is tightly linked to the ageing process both on the cellular and organismal level. The MAP kinases
p38 and JNK are central transducers of a subset of these responses, activating a plethora of signalling pathways that
collectively act to modulate and rewire cellular function to cope with stress. How these kinases are activated by
endogenous stress signals is only poorly elucidated and this represents a considerable gap in our knowledge about MAP
kinase signaling pathways.

Here, | will present our data on how a poorly described MAP3 kinase, ZAK, acts as a key sensor for several physiologically
relevant stress signals. The long isoform ZAK-alpha is activated upon interference with ribosome function, a property that
protects C. elegans when challenged with a host of stress conditions. The short isoform ZAK-beta, does not contain
ribosome-binding domains, but instead react to mechanical perturbations of cells via a distinct sensor domain. This
function is specific to vertebrate organisms and protects against muscle pathology in mice and humans.

In sum, our efforts will continue to establish novel connections between molecular stress signals, the underlying sensing
mechanisms and their physiological relevance.
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