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Ubiquitylation is involved in numerous important cellular processes, e.g., proteasomal degradation,
DNA repair, protein sorting, and signal transduction. Cells contain eight structurally distinct types
of homopolymeric ubiquitin (Ub) chains (M1-, K6—, K11-, K27-, K29, K33, K48-, and K63-1inked chains)
and heterogeneous chains such as branched chains. It has been proposed that Ub-binding domain (UBD)
proteins function as decoder/reader proteins that recognize and transduce the Ub signals to specific
cellular responses, but their physiological regulatory mechanism and Ub |inkage specificities remain
obscure. In this study, we performed a quantitative proteomics to investigate ubiquitin chain
selectivity of major UBD proteins at endogenous levels. Among 14 UBD proteins involved in distinct
cellular pathways, the Cdc48/VCP/p97 cofactors, and the UBL-UBA domain proteins showed strong
selectivity to K48- and K29-1|inked ubiquitin chains (T90% and “5% of total l|inkages). This accounts
for the ubiquitin chain selectivity of the proteasomal degradation. By contrast, the UBD proteins in
TGN and endocytosis showed modest specificity to K63-linked chains (40-75% of total [inkages).
Unexpectedly, the ESCRT-0 complex in MVBs pathway and the autophagy adaptor protein have no selectivity
to K48- and K63-linked ubiquitin chains. The ESCRT-0-bound K48-Iinked chains were increased by
bortezomib treatment and ER stress. Thus, the MVBs pathway as well as autophagy might function as backup
routes of the proteasomal degradation




