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translational modification of proteins plays an important role in a
wide variety of biological processes, including cellular
differentiation, proliferation and cell death. Ubiquitin (Ub) and
ubiquitin-like (Ubl) proteins are small regulatory proteins that are
covalently attached to target proteins via an isopeptide linkage
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with the C-terminal glycine of Ub, or a thioester linkage with the
C-terminal cysteine of Ubls (Garrett, J. G., and Varshavsky, A.,
1998, Nat. Biotech. 16:358-362). In most cases, there is a specific
activating enzyme known to catalyze the formation of the
isopeptide bond. Ubiquitin-activating enzyme (E1), ubiquitin-
conjugating enzyme (E2), and ubiquitin ligase (E3) were named on
the basis of their role in the sequential enzymatic reaction that
forms a polyubiquitin chain. Ubiquitin protein ligase (E3)
represents a class of enzymes that transfer Ub or Ubls from an E2
enzyme to a substrate protein. Ubiquitin and ubiquit
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