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Samantha Friedberg
Brain Synaptic Morphology Analysis of a First Rat Model of Autism, the Shank3-Deficient Rat
The Shank family of proteins, specifically Shank3, plays a significant role in synaptic plasticity in integrative brain 
structures. Dysfunction of the Shank3 protein due to a microdeletion of the 22q13 chromosome (also known as Phelan-
McDermid Syndrome) is thought to result in autistic-like behaviors including impairments in social interaction, late 
onset of communication development, and restricted and repetitive interests and behaviors. Tissue from the brains of 
three wildtype and three heterozygous rats were imaged using a Transmission Electron Microscope and stacked in 
seventeen sets of five images. Using Adobe Photoshop CS6, all postsynaptic density (PSD) regions found in the images 
were highlighted. PSD regions unique to any of the images were marked a second time. Microsoft Excel was used to 
quantify the analyzed data and calculate statistical significance. Both synaptic density and percent perforation were 
proven insignificant. This is primarily due to small sample size and a missing pool of knockout rats. An additional 
sample of tissue from three heterozygous rats, three wildtype rats, and six knockout rats have yet to be analyzed. Shank3 
deficiency in rat models may or may not significantly affect synaptic morphology in Autism Spectrum Disorder.
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