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In the selective proteolytic pathway by proteasomes, there are many
unresolved issues, such as the use of higher-order structural information of ubiquitin modifications
presented to target proteins (referred as ubiquitin code) and their discriminating molecules
(referred as decoders), as well as the action and regulatory mechanisms of proteasomes. In this
study, we aimed to elucidate the pathology and physiology of the proteasome at in vivo level by
creating mice with functionally weak activity of proteasomes and to provide a molecular basis for
proteasome drug discovery. We successfully established a new concept of liquid-liquid phase
separation-dependent proteolysis mechanism responsible for environmental stresses. Moreover, we have
also clarified the involvement of ubiquitin-branched chains and identification of their generating
enzymes in the selective proteolysis inducer PROTACs, opening a new possibility for next-generation
drug discovery research.
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