
Transcriptomic and proteomic profiling of a Dup15q epilepsy fly 
model reveals cell non-autonomous downregulation of synaptic 

proteins 
 

Kevin Hope1,2, Daniel Johnson3, David Kakhniashvili4 and Lawrence T. Reiter1,5,6 

 
1Department of Neurology, 2IBSP Program, 3Molecular Bioinformatics Core, 4Proteomics and 

Metabolomics Core, 5Department of Pediatrics, 6Department of Anatomy and Neurobiology, UTHSC, 
Memphis, TN 

 
Dup15q animal models have focused heavily on the neuronal overexpression of one gene 
located within 15q11.2-q13.1, UBE3A. However, a limited number of Dup15q phenotypes, 
especially the debilitating seizures associated with Dup15q, have been observed in neuronal 
UBE3A overexpression mouse models. Recently our lab generated a novel fly model of Dup15q 
that recapitulates this seizure phenotype. In this model, UBE3A is overexpressed in glial cells, 
not neurons, implying a role for glial cells, where UBE3A is expressed from both alleles in 
mammals, in Dup15q epilepsy. To investigate the effects of UBE3A overexpression in glia 
compared to neurons we employed global protein analysis through liquid chromatography 
coupled to high-resolution mass spectrometry and global transcriptome analysis through RNA-
sequencing of whole fly head extracts in repo>Dube3a (glial UBE3A overexpression) vs 
elav>Dube3a (neuronal UBE3A overexpression) flies. We reliably measured approximately 
2,500 proteins at both the transcript and protein level. By comparing transcriptomic and 
proteomic datasets we were able to identify genes that were altered only at the transcript level, 
only the protein level, or both the transcript and protein level in neuronal or glial Dube3a 
overexpression lines. Gene ontology analysis revealed an enrichment of 23 synaptic proteins 
downregulated at both the transcript and protein level following overexpression of Dube3a in 
glia, including Synapsin and Sap47. These synaptic proteins were not significantly changed by 
Dube3a overexpression in neurons. These data indicate cell non-autonomous changes in 
synaptic proteins in neurons upon overexpression of Dube3a in glia that could contribute to the 
seizure phenotypes observed in Dup15q syndrome.  


