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            Abstract
The ubiquitin ligases c-Cbl and Cbl-b play a crucial role in receptor downregulation by mediating multiple monoubiquitination of receptors and promoting their sorting for lysosomal degradation. Their function is modulated through interactions with regulatory proteins including CIN85 and PIX, which recognize a proline-arginine motif in Cbl and thus promote or inhibit receptor endocytosis. We report the structures of SH3 domains of CIN85 and β-PIX in complex with a proline-arginine peptide from Cbl-b. Both structures reveal a heterotrimeric complex containing two SH3 domains held together by a single peptide. Trimerization also occurs in solution and is facilitated by the pseudo-symmetrical peptide sequence. Moreover, ternary complexes of CIN85 and Cbl are formed in vivo and are important for the ability of Cbl to promote epidermal growth factor receptor (EGFR) downregulation. These results provide molecular explanations for a novel mechanism by which Cbl controls receptor downregulation.
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                    Figure 1: Domain structure of β-PIX and CIN85 and sequence alignment of SH3 domains.


Figure 2: Overall structure of the β-PIX–Cbl-b and CIN85A–Cbl-b heterotrimeric complexes and details of the protein-peptide contacts.


Figure 3: Isothermal titration calorimetry measurements of complex formation.


Figure 4: c-Cbl and Cbl-b mediate ternary complex formation with CIN85 in vivo.


Figure 5: Comparison of the ternary β-PIX–Cbl-b complex with a SuperSH3 domain.
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