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Abstract
a-Synuclein is a member of a family of three abundant, presynaptic proteins that
includes B- and y-synuclein. To delineate the physiological functions of synucleins, we

have taken a loss-of-function approach and have generated ofy--synuclein triple KO
mice. Our analysis revealed that deletion of synucleins results in age-dependent
neuronal dysfunction. This suggests that synucleins are important for long-term
neuronal health and has major implications for the development of a-synuclein
targeted therapeutics for PD. To obtain insight into the molecular functions of
synucleins, we implemented several parallel approaches. We have compared the
entire synaptic proteome of wildtype and synuclein null mice. These experiments
showed a select upregulation of proteins that bend membranes such as endophilin
Al. We then tested if synucleins also share this property and found for the first time
that all synucleins can robustly generate membrane curvature. Since our original
publication, several groups have shown that synucleins can sense and generate
membrane curvature. These properties suggests that synucleins function either at
the exo- or endocytic steps of the synaptic vesicle (SV) cycle, two steps that require
membrane bending. We monitored SV cycling in wildtype and aBy-Syn™ neuronal
cultures using pHlourin imaging, and observed a striking endocytic phenotype in afy-
synuclein in triple KO neurons. We confirmed our result showing slowed endocytosis
aBy-Syn™/~ neurons using electron microscopy and slice electrophysiology. We are
presently using in vitro endocytic reconstitution assays to precisely define the
endocytic step where synucleins act. Our progress has established that synucleins
regulate the kinetics of SV endocytosis by acting at early during membrane bending



and cargo selection. This is the first description of a conserved function for the
synuclein protein family, since the discovery of these proteins over two decades ago.
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