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Indirect Ubiquitination of Protein Using Small-Molecule Ligand - Ubiquitin chimeras
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Recently, targeted protein degradation, represented by Proteolysis targeting chimera
(PROTAC), has attracted much attention as a promising strategy for chemical knockdown of
proteins once recognized as undruggable by hijacking a native ubiquitination system catalyzed
by E3 ubiquitin ligases. PROTAC-based degradation is achieved by a chimeric molecule
consisting of ligands directed to an E3 ligase and a target protein that facilitates their special
proximation. However, PROTAC has several problems including limited efficacy to the cells
with a low expression level of a target E3 ligase' . Therefore, development of novel protein
degradation system independent of E3 ligase activities would expand the scope of therapeutics.
In this study, I propose indirect ubiquitination via ligand-protein interaction using a ligand-
ubiquitin conjugate as a novel strategy that induces targeted protein degradation. Specifically,
I focused on streptavidin (SA) as a model protein, and designed a chimeric molecule consisting
of biotin and ubiquitin conjugated via ethylene diamine for its indirect ubiquitination. In order
to demonstrate the targeted degradation of proteins by indirect ubiquitination, SA was non-
covalently ubiquitinated via interaction with biotin, and the efficiency of proteasome-
dependent degradation was evaluated.
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