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Angelman Syndrome is caused by a loss of functional E6AP/UBE3A expression which can occur 
by a variety of molecular mechanisms. The majority of Angelman cases are caused by maternal 
deletions of the 15q11.2-q13 region, while other mechanisms include paternal uniparental disomy 
of chromosome 15 or imprinting defects all of which result in a complete loss of functional UBE3A 
expression.  However, a number of point mutations in the maternal UBE3A gene have also been 
identified in Angelman Syndrome patients. While the majority of these UBE3A point mutations 
result in nonsense or frameshift mutations leading to the expression of truncated and likely non-
functional UBE3A protein variants, there have also been reports about point mutations resulting 
in single amino acid exchanges. Those mutations have so far been linked to a loss of UBE3A 
ubiquitin ligase activity or the destabilization of UBE3A, thus rendering the protein inactive.  
Over the last years our lab has used extensive proteomic analysis of UBE3A to identify proteins 
and protein complexes that interact with UBE3A. This allowed us to identify cellular functions and 
pathways that UBE3A is involved in. The 26S proteasome is one of the major UBE3A interacting 
complexes and we were able to identify the proteasomal subunit PSMD4 as a direct UBE3A 
interacting protein. Moreover, were able to map this interaction to a specific binding site on 
UBE3A. Notably, we found that two Angelman Syndrome point mutations, that had been 
described previously, were located in the PSMD4 binding site. While we were able to show that 
those Angelman Syndrome mutants still exhibited ubiquitin ligase activity towards a substrate 
protein, we found that they had lost their ability to bind to PSMD4, indicating that loss of binding 
to the 26S proteasome might contribute to the functional defect of these mutants in Angelman 
Syndrome. 
 
 
 
 


