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Current rate: 1 in 88
4:1 ratio

(Baio, 2012)



Introduction

Autism Spectrum Disorders

ASPDD-NOS RS

(Borgeron 2009, Toro et al 2012)



Review of Literature

Inherited traits

 Sibling studies

 MZ twins

 Familial risk

De novo mutations

 Candidate genes

 X chromosome

 Neurologin genes (NLGN3, 
NLGN4)

 Xq28

 RPL10

 Shank 1, 2, 3

(Kolevzon et al 2010, Spence 2004, Mazefsky et al 2008)

20% linkage  known disorders
(Kinney et al 2010)

(Bozdagi et al 2010, Phelan 2008, Moessner et al 2007)



Shank Family

 Shank 1, 2, & 3

 Multidomain genes
 Protein-protein interaction motifs

 Proteins in glutamatergic synapses

 Postsynaptic Density (PSD)

 Cytoskeletal & Homer

 GluA1 of AMPA

 NMDA

 PSD-95 complex

 22q13DS

(Kreienkamp 2008, Baron et al 2010, Peca et al 2011, Phelan 2008)
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http://www.mcw.edu/FileLibrary/User/mschober/PSD_diagram.jpg

Scaffolding protein



Shank Mutations

 Durand et al, 2007
 G microinsertion

 8th terminal microdeletion

 Mouse models

 Wang et al, 2011
 Biochemical changes 

abnormal behavior

 Bangash et al, 2011
 Microdeletion reduced 

receptor function in PSD

http://photos.the-scientist.com/legacyArticleImages/2011/09/mouse.jpg



R1: Do ASDs result in genetic dysfunction that alters the 
functionality of proteins in the PSD?

R2: Do such alterations lead to the phenotypic 
symptoms of aberrant behaviors that are diagnosed as 
ASD?

Research Question



H1: ASD will negatively affect functionality of proteins in the PSD in 
integrative structures in the brain such as the corticostriatal, hippocampal, 
and medial prefrontal cortex (mPFC) regions.

H2: Synaptic density of the mPFC region will be negatively affected by 
Phelan-McDermid Syndrome, and consequently the haploinsufficiency of 
the Shank3 protein.

H0: ASD and Phelan-McDermid syndrome will have no effect on 
functionality of proteins and synaptic density, respectively.

Hypotheses



Methods

 3 WT, 3 Het

 50 microns layer III  low 
mag

 Images taken  high mag

 Randomized

 17 sets

http://www.bioimaging.ubc.ca/wp-content/uploads/2011/02/EM_hitachi_H7600_TEMl.jpg





Results: Quantification

Synaptic Density Sum # 

Synapses

Sum # 

constructed

Sum # 

perforated

% perforated Gen.

217 0.716783173 277 107 21 19.62616822 WT

222 0.950448172 301 151 19 12.58278146 Het

226 0.928344726 294 132 11 8.333333333 Wt

179 0.991497429 314 181 15 8.287292818 Het

180 1.14622155 363 154 12 7.792207792 WT

230 1.108329928 351 156 11 7.051282051 Het

PSD Quantification



Synaptic 

Density

Avg. STDEV SE T-Test

WT 0.716783173

0.930449816 0.214726928 0.12397265

0.550863196

p>0.05

WT 0.928344726

WT 1.14622155

Het 0.950448172

1.01675851 0.081916139 0.047294305
Het 0.991497429

Het 1.108329928

PSD 
Analysis

% perforated Avg STDEV SE T-test

WT 19.62616822 11.91723645 6.681611036 3.85762993 0.568499211

p>0.05

WT 8.333333333

WT 7.792207792

Het 12.58278146 9.307118776 2.903343791 1.676246319

Het 8.287292818

Het 7.051282051

PSD 
Perforation 
Analysis



Results: Analysis
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 H0: ASD and Phelan-McDermid syndrome will have no effect on 
functionality of proteins and synaptic density, respectively.

 Animal studies
 Mouse models

 Bozdagi et al 2010

 Shank3 exons disrupted

 ASD and intellectual disability (ID)

 Wang et al 2011

 Full Shank3 disrupted

 Impaired social approach

Conclusions/Future Research



 Small sample size

 Continued analysis

Limitations/Future Research
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Shank3 deficiency in rat models do not significantly 
affect synaptic morphology in Autism Spectrum 
Disorder

Questions?

Current Findings


