
 

 

 

Altered Neuron Morphology in Human Stem Cell-Derived Neurons 
from Angelman Syndrome and Chromosome 15q Duplication 
Syndrome Patients 
Judy E. Bloom1,2, Carissa L. Sirois1,3, Tiwanna M. Robinson1, James J. Fink1, Eric S. 

Levine1, Stormy J. Chamberlain3, Leslie M. Loew2 

1 
Department of Neuroscience, University of Connecticut School of Medicine, Farmington, CT 

2 
Richard D. Berlin Center for Cell Analysis and Modeling, University of Connecticut School of Medicine, 

Farmington, CT 
 

3 
Department of Genetics and Genome Sciences, University of Connecticut School of Medicine, 

Farmington, CT   

 
 
Loss of the maternal copy of UBE3A results in Angelman Syndrome (AS), a 
neurodevelopmental disorder characterized by absent speech, severe seizures, intellectual 
disability, motor dysfunction and a happy disposition.  On the other hand, the duplication of the 
region surrounding UBE3A results in Chromosome 15q Duplication Syndrome (Dup15q). 
Dup15q is the most common chromosome abnormality associate with autism spectrum 
disorder, but other common symptoms include developmental and motor skill delays and 
seizures. Mouse models of AS indicate that there is a reduction of dendritic spines, while a 
common characteristic of autism is an increase of dendritic spines in both human and mice. 
However, it is still unclear how human neurons with these specific disease-causing mutations 
are affected. Altered dendritic spine densities could cause some of the symptoms associated 
with both disorders. Here we examine the maturation of stem cell-derived forebrain neurons in 
AS and Dup15q. We have developed fluorescent stem cell lines in order to examine the 
neurons as they mature during neuronal differentiation. High-quality images were acquired 
using confocal microscopy of mature AS, Dup15q, and control neurons. In both embryoid body-
mediated differentiation and monolayer differentiation, AS neurons had a severe reduction in 
dendritic protrusions while Dup15q neurons have an increase in dendritic protrusions compared 
to neurotypical neurons. By 12 weeks, the morphology phenotype can be seen for both of the 
disorders. These neurons can be used to assess the ability of therapeutic drugs to rescue the 
morphology phenotype. These data provide a first glimpse at the morphology of developing 
human AS and Dup15q neurons.  


