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            Abstract
This protocol describes a primary neuronal model of formation of α-synuclein (α-syn) aggregates that recapitulate features of the Lewy bodies and Lewy neurites found in Parkinson's disease brains and other synucleinopathies. This model allows investigation of aggregate formation, their impact on neuron function, and development of therapeutics. Addition of preformed fibrils (PFFs) synthesized from recombinant α-syn to neurons seeds the recruitment of endogenous α-syn into aggregates characterized by detergent insolubility and hyperphosphorylation. Aggregate formation follows a lag phase of 2–3 d, followed by formation in axons by days 4–7, spread to somatodendritic compartments by days 7–10 and neuron death ∼14 d after PFF addition. Here we provide methods and highlight the crucial steps for PFF formation, PFF addition to cultured hippocampal neurons and confirmation of aggregate formation. Neurons derived from various brain regions from nontransgenic and genetically engineered mice and rats can be used, allowing interrogation of the effect of specific genes on aggregate formation.
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                    Figure 1[image: ]


Figure 2: Electron micrographs of PFFs before and after sonication.[image: ]


Figure 3: Typical results seen at Step 12 after the sedimentation assay of PFFs.[image: ]


Figure 4: Visualization of PFF-induced formation of α-syn aggregates using an antibody to p-α-syn.[image: ]


Figure 5: Immunofluorescence of α-syn aggregates.[image: ]


Figure 6: Visualization of exogenously added PFFs and p-α-syn aggregates formed from endogenous α-syn.[image: ]


Figure 7: Typical immunoblotting results seen after sequential extraction of neurons in 1% (vol/vol) TX-100 followed by SDS.[image: ]
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                Change history
	01 September 2016
Since the publication of this protocol, the safe handling procedures for α-synuclein fibrils have been updated (ref. 1). 1% SDS (wt/vol) should be used to inactivate α-synuclein fibrils in place of NaOH, which does not appear to work. We also recommend performing the sonication step in a biosafety level 2 hood. Please see ref. 1 for further information on the safe handling of fibrils.  1. Bousset, L. et al. An efficient procedure for removal and inactivation of alpha-synuclein assemblies from laboratory materials. J. Parkinsons Dis. 6, 143–151 (2016). 
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