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II. Synaptogenic signaling 

Stagi et al. PNAS 2010
Cheadle & Biederer J Cell Biol 2012
Cheadle & Biederer J Neurosci 2014

Our approaches to investigate synapse development



Loss of SynCAM 1 sensitizes in NAc medium spiny neurons 
the mushroom spines to cocaine-induced shortening:

Trans-synaptic interactions impact synapse structure effects of psychostimulants

Giza, Picciotto, Biederer and colleagues (2013) Neuropsychopharm 38: 628-638



Unraveling the complexity and heterogeneity of synaptic composition



Proximity labeling: a method to tag proximal proteins with biotin

Adapted from Schreiner et al. (2017) Current Opinion in Neurobiology 42:102-110



A SynCAM 1-HRP reporter to target the excitatory synaptic cleft

Based on proximity labelling approach developed by Alice Ting and colleagues.



Synaptic protein labeling by the SynCAM1-HRP reporter vs dendritic control

Tony Cijsouw



Austin Ramsey and Tom Blanpied

Sub-synaptic localization of the SynCAM 1-HRP reporter at the synaptic edge

3D dSTORM imaging



Experimental design and workflow

Tony Cijsouw with TuKiet Lam



Data analysis steps for selection of putative cleft proteins

Tony Cijsouw



A ‘true positive – false positive’ filter for synaptic cleft proteins

Tony Cijsouw



Identified proteins correlate well across biological replicates

Tony Cijsouw



Synaptic cleft candidates are found across protein classes

Tony CijsouwCijsouw et al. (2018) Proteomes 6, 48



Validation: The tyrosine phosphatase Ptprz1 colocalizes with excitatory synapses

Detected using immunocytochemistry

Cijsouw et al. (2018) Proteomes 6, 48

Protein-Tyrosine Phosphatase, Receptor-type, Zeta-1:

Ptprz1 expression is regulated by morphine in rodents (Garcia-Perez et al. (2017) Mol Neurobiol 54:495-510)



The next step: Defining the dynamic activity-dependent remodeling of the synaptic cleft

Sabbatical with Olivier Thoumine (Bordeaux)

SynCAM1 trajectories
Homer

SynCAM 1-pHluorin with single molecule nanobody labeling
20 ms per frame

Single particle tracking of super-resolved SynCAM 1 using the uPAINT approach (Daniel Choquet):
The image part with relationship ID rId14 was not found in the file.
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