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The stress response is one of the most fundamental biological processes, and its d
isruption results in a wide variety of diseases. We demonstrated that ASK family kinases, including ASK1,
ASK2 and ASK3, play pivotal roles in the recognition of physico-chemical stresses and induction of cellul
ar stress responses. Here, we found through the analysis of ASK1 signalosome components that ASK1 activity
is tightly re%ulated by ubiquitination by Roquin-2 E3 ligase and USP9X deubiquitinating enzyme. ASK3, a r
ecently identified ASK family member, was found to exhibit a bidirectional change in its activity in respo
nse to osmotic stress. Furthermore, we have found the SOD1-Derlin-1 interaction functions as an intracellu
lar zinc concentration sensor that converts zinc deficiency into mild ER stress and induces a physiologica
I ER stress response to maintain zinc homeostasis. These findings will shed light on the development of di
agnosis, prevention and treatment of various stress-related diseases.
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