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Deletions and duplications of chromosome 15q11-q13 leads to Angelman syndrome (AS) and 
chromosome 15q duplication syndrome (Dup15q), respectively. Patients with these clinically 
distinct syndromes share a variety of phenotypes including language/speech impairments, motor 
abnormalities, and developmental delay. Interestingly, >50% of patients with either AS or Dup15q 
suffer from seizure disorders. The causative gene of Angelman syndrome has been identified as 
UBE3A, which encodes for an E3 ubiquitin ligase protein responsible for tagging its targets for 
degradation by the proteasome. The causative gene(s) for Dup15q are less clear, but UBE3A is 
thought to play an important role. In both cases, evidence from mouse models of these disorders 
suggests that synaptic impairments are important, however there is still little insight into the 
cellular mechanisms for seizures in these patients. 
 
We have previously identified a robust cellular phenotype in AS neurons using patient-specific 
induced pluripotent stem cell (iPSC) lines with electrophysiology and population calcium imaging. 
The phenotype of AS iPSC-derived neurons includes a depolarized resting membrane potential 
(RMP) and impairments in synaptic signaling and plasticity. Interestingly, a depolarized RMP with 
no change in action potential (AP) threshold suggests a mechanism for hyperexcitability in AS-
derived neurons. Given the close relationship of AS and Dup15q, we examined the development 
of these same features in neurons derived from Dup15q patients. Surprisingly, we find that these 
properties remain largely normal in Dup15q neurons. Instead, neurons derived from Dup15q 
patients have a hyperexcitability phenotype that includes significantly elevated spontaneous AP 
firing and a higher degree of synchronous activity. Additionally, these neurons have impaired 
homeostatic synaptic plasticity compared to control neurons. Overall, these distinct cellular 
phenotypes may prove useful for identifying novel targets for drug discovery and for screening 
potential therapeutics aimed at reversing the seizures and other symptoms associated with 
Angelman syndrome and Dup15q. 
 


