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Molecular mechanisms for spatiotemporal and target specific regulation of
neuronal synapse formation
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Protein tyrosine phosphatase & (PTPd ) is a presynaptic organizer and
exists in various splice variants generated by alternative microexons® splicing. Each PTPSd variant
is responsible for target-specific synapse formation by binding to different type of postsynaptic
ligands. We found that microexon-derived peptides are inserted into the interaction interface with
ligand proteins to ensure selective binding and synaptic target specificity. In fact, knock-in
mutant mouse strains carrying point mutations in the specific interaction interface to disrupt the
selective interaction and balancing mechanism among different types of synapse organizers exhibited
excitatory and inhibitory synaptic imbalance and behavioral abnormalities associated with
neurodevelopmental disorders, such as autism spectrum disorder and intellectual disability.
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