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a b s t r a c t

Ubiquitylation is a reversible post-translational modification of proteins that controls a myriad of
functions and cellular processes. It occurs through the sequential action of three distinct enzymes. E3
ubiquitin ligases (E3s) play the role of conductors of the ubiquitylation pathway making them
attractive therapeutic targets. This review is dedicated to the largest family of multimeric E3s, the
Cullin-RING E3 (CRL) family and more specifically to cullin 5 based CRLs that remains poorly
characterized.

© 2015 Elsevier B.V. and Soci�et�e Française de Biochimie et Biologie Mol�eculaire (SFBBM). All rights
reserved.
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Protein ubiquitylation is a reversible post-translational modi-
fication that has proteolytic and non-proteolytic roles thereby
regulating a wide spectrum of biological functions. As such, de-
fects in the ubiquitin pathway can contribute to disease patho-
genesis providing the rationale for drug discovery targeting this
pathway.

1. The ubiquitylation cascade

The ubiquitin molecule is first activated through an ATP-
dependent reaction by forming a high-energy thioester bond be-
tween the carboxy-terminal glycine residue of ubiquitin and the
catalytic cysteine of an E1. Activated ubiquitin is then transferred

Fig. 1. CRL5 in ubiquitin-dependent protein degradation. (A) Ubiquitin (Ub) is first activated in an ATP-dependent reaction that leads to the formation of a thioester intermediate
that involves the carboxy-terminal glycine residue of ubiquitin and the active site cysteine residue on the ubiquitin-activating enzyme E1. Ubiquitin is then transferred to the
active site cysteine of a ubiquitin-conjugating enzyme E2. In the case of RING-finger E3s, activated ubiquitin is transferred directly from the E2 to the substrate. After multiple
rounds, Lys48-linked ubiquitin chains are formed. These represent the canonical recognition motif for proteasomal degradation of the protein substrate. (B) In the CRL5 family,
CUL5 can assemble with the RING subunit RBX2 and with numerous specificity subunits (also called substrate receptor, substrate recognition module or substrate targeting
protein) involved in the recruitment of specific targets via adaptors (EloB and EloC). RBX2 is involved in the binding of the E2 enzyme that allows substrate ubiquitylation and is
required for the covalent attachment of NEDD8 to a lysine residue of CUL5. NEDD8 ligation to CUL5 is enhanced following N-terminal acetylation (Ac) of the E2 NEDD8-
conjugating enzyme. When CUL5 is post-translationally modified by NEDD8 (neddylation), activation of the CRL5 occurs. CUL5 inactivation occurs through NEDD8 removal
by deneddylation by the CSN.
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