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Diverse cellular responses are produced by various signal ing pathways downstream of receptors. The
reciprocal regulation between these pathways, especially kinase signaling pathways, is required for
the control of duration, intensity, and intracellular localization of signal activation, which induces
a variety of cellular responses from a single receptor. Ubiquitination is important for this control
of signal transduction. In this study, the purpose is to elucidate key molecules and mechanisms that
segregate various kinase signaling pathways, via analysis of the spatiotemporal regulation of kinase
signaling by ubiquitination.

From the results of this study, following points were revealed. 1) A single signaling molecule
exhibits different functions via different types of poly-ubiquitination, such as K48- and K63-1inked
chains. 2) The activity of ubiquitin enzymes is regulated by ubiquitin modification. Such the |inkage
of ubiquitination, so-called ‘ubiquitin cascade’ , regulates strictly signal activation. 3) The
regulatory mechanism of kinase signaling by ubiquitination is a general system. This system is commonly
used by various kinases, such as MEKK1, ASK1, TAK1, and MEKK2, downstream of various receptors, such
as CD40, TNF, BAFF, and TLRs. Furthermore, we identified several ubiquitin enzymes including c—IAPs
and TRAFs, which play pivotal roles in this regulatory system. These ubiquitin enzymes are therapeutic
targets for various diseases caused by dysregulation of signal transduction. This study and the analysis
of these molecules contribute to development of novel therapeutic strategies for various diseases.




