
By isolating single molecules, dSTORM can achieve approximately 10 fold increased  
resolution compared to conventional widefield imaging techniques.  
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Two N-terminal SAP97 isoforms in the excitatory glutamatergic synapse

Single Molecule Imaging (dSTORM) 

Surface GluR1 location in SAP97-expressing neurons
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Fluorescence intensity measurements were taken across the long axis of the 
synapse to measure the relative location of AMPA receptor. No difference in GluR1  
location was observed between α- and β-SAP97-eGFP expressing neurons along the 
synaptic surface. 

However, total area of receptor labelling along the dendrite was significantly higher in 
β- compared with α-SAP97-eGFP-expressing neurons, suggesting a higher proportion 
of extrasynaptic GluR1. 

Neurons were co-transfected with α- or β-SAP97-eGFP and an N-terminal Flag-GluR1 
construct, live immuno-labelled for the Flag tag, and imaged using dSTORM to study 
surface AMPA receptor location. 

SAP97 is a scaffolding protein that interacts 
with AMPA and NMDA receptors in the  
postsynaptic density (PSD).  

Two N-terminal SAP97 isoforms exist in the 
brain: α-SAP97 and β-SAP97.

SAP97 isoforms show different  
electrophysiological responses to glutamate  
receptor stimulation. (Li et al., 2011, Waites et al., 2009)

Aims Density of functional SAP97-expressing synapses

Cultured rat hippocampal neurons overexpressing α- or β-SAP97-eGFP show bright, 
punctate staining in dendritic synapses. 

Hypothesis

α- and β-SAP97 hold surface glutamate receptors in different synaptic  
compartments. 

To critically compare the  effects of α- and β-SAP97 overexpression on synapse  
structure and surface glutamate receptor location using super resolution microscopy.

SAP97-expressing neurons were immuno-labelled for the synaptic protein 
Homer and imaged using dSTORM. Quantitative analysis suggests that α-SAP97-eGFP 
synapses are signficantly larger than β-SAP97eGFP synapses.  

Super resolution imaging of α- and β-SAP97-eGFP-expressing synapses has revealed 
differences in synapse structure and surface GluR1 location that may explain their  
different electrophysiological properties. β-SAP97-eGFP overexpression results in 
smaller synapses with a higher area of extrasynaptic GluR1 compared to  
α-SAP97-eGFP overexpression. Further experiments are being conducted to  
determine whether this represents differences in the developmental state of the  
neuron.

Immuno-labelling against the presynaptic protein Bassoon shows no difference in the 
density of functional synapses between α- and β-SAP97-eGFP-expressing neurons, 
when analysed with confocal microscopy. 
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Morphology of SAP97-expressing neurons

Size of SAP97-expressing synapses
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We have applied a single molecule localisation method of super resolution microscopy 
known as dSTORM.
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