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The Majority of Synapses are Stable in the Healthy Brain 

Holtmaat (2006) Nature 441, 979-983  

• Two-photon imaging studies have shown 
    that  > 70% synapses are stable  
    for 15 months 
  



o CSPα is brain specific; synaptic vesicle protein 
 
o Co-chaperone, has a N-terminal J-domain 
 
o Binds Hsc70 and SGT (small glutamine-rich tetratricopeptide 

repeat-containing protein) to form a functional chaperone 
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Synapse Maintenance--Cysteine String Protein α 



Fernandez-Chacon (2004) Neuron 42, 237-251 
Andrew Williams 

CSPα Is Critical For Synapse Maintenance 

WT CSPα KO 

o CSPα KO have normal neurodevelopment (P20), but 
subsequently exhibit progressive synapse loss 



Fernandez-Chacon (2004) Neuron 42, 237-251. 
Chandra (2005) Cell 123, 383-396.  

CSPα KO Exhibits Neurodegeneration & Early Lethality 



How Does CSPα Maintain Synapse Stability? 



Rationale for Proteomic Screen for CSPα clients 



SNAP-25 is a known client of the CSPα chaperone complex 

DIGE & iTRAQ Analysis of CSPα KO Synaptic Fractions 



DIGE and iTRAQ Identify Novel CSPα Client Proteins 



DIGE and iTRAQ Identify Novel CSPα Client Proteins 



Confirmation of CSPα Client Protein Levels-Quantitative Immunoblotting  

P28 

P10 



Confirmation of CSPα Client Protein Levels- MRM Analysis  

Validation Rate= 86% 



Identification of CSPα Client Proteins  

Zhang at al, Neuron 2012, 74, 136-150. 



CSPα Functions at Two Steps in the Synaptic Vesicle Cycle  



Dynamin 1 Oligomerizes During Synaptic Vesicle Endocytosis  

Kaelber at al, Nature 2011 



Deficits in Dynamin 1 Oligomerization in CSPα KO mice in vivo 

Zhang at al, Neuron 2012, 74, 136-150. 



CSPα Promotes Polymerization of Dynamin 1 

Zhang at al, Neuron 2012, 74, 136-150. 



CSPα Deletion Perturbs Exo-Endocytosis Coupling  



Identification of CSPα Client Proteins  

Zhang at al, Neuron 2012, 74, 136-150. 



MS Screen for  CSPα Client Proteins  



We Have Identified Additional Novel CSPα Client Proteins 

Michael Henderson 



Synaptogyrins: Enigmatic CSPα Clients 



CSPα KO: Cell Culture Model For Synapse Loss 

Zhang at al, Neuron 2012, 74, 136-150. 



CSPα KO Shows Decreased Levels of CSPα Clients 



Future Directions 

 
• How to CSPα clients link to the actin cytoskeleton to confer 
synaptic stability? 
 

•Are the CSPα clients degraded in via the lysosome? 
 
• To evaluate the role of CSPα in ameliorating synapse loss in 
neurodegeneration 
 

•What is the relationship between synapse stability and 
structural plasticity?  
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