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            Abstract
Stem cell technologies have facilitated the development of human cellular disease models that can be used to study pathogenesis and test therapeutic candidates. These models hold promise for complex neurological diseases such as Alzheimer's disease (AD), because existing animal models have been unable to fully recapitulate all aspects of pathology. We recently reported the characterization of a novel 3D culture system that exhibits key events in AD pathogenesis, including extracellular aggregation of amyloid-β (Aβ) and accumulation of hyperphosphorylated tau. Here we provide instructions for the generation and analysis of 3D human neural cell cultures, including the production of genetically modified human neural progenitor cells (hNPCs) with familial AD mutations, the differentiation of the hNPCs in a 3D matrix and the analysis of AD pathogenesis. The 3D culture generation takes 1–2 d. The aggregation of Aβ is observed after 6 weeks of differentiation, followed by robust tau pathology after 10–14 weeks.
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                    Figure 1: Polycistronic lentiviral vectors used in this study.[image: ]


Figure 2: Overview of the ReN VM cell 3D culture protocol.[image: ]


Figure 3: FACS enrichment of ReN-G and ReN-GA cells for higher expressions of APP with FAD mutations.[image: ]


Figure 4: Various 3D culture formats.[image: ]


Figure 5: Analysis of soluble Aβ levels in the enriched FAD ReN cells by western blotting and Aβ ELISA.[image: ]


Figure 6: Images of ReN-G2-differentiated neural cell populations in 3D cultures after 2- and 4-week differentiation.[image: ]


Figure 7: Reconstitution of Aβ aggregates in 3D-cultured FAD ReN cells.[image: ]


Figure 8: p-Tau accumulation in cell body and neurites of the enriched ReN-mAP cells.[image: ]


Figure 9: Detection of aggregated p-tau in the enriched ReN-G and HReN-mGAP cells.[image: ]
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Supplementary Figure 2 Extracellular Aβ deposits increased in 3D-differentiated ReN VM cells withFAD mutations.
a. Detection of amyloid plaques with Amylo-Glo, a fluorescent amyloidspecificdye, in control ReN-G and FAD HReN-mGAP cells 3D-differentiated for 7 and 17weeks. HReN-mGAP cells, ReN-G cells were transfected with APPSL/PSΔE9/mCherryvectors, enriched with FACS to achieve high Aβ secretion; Blue, Amylo-Glo; Red,Propidium Iodide (P.I.); Scale bar, 50 μm. b. The number and size of Amylo-Glo-stainedamyloid structures were increased in 17-week differentiated FAD HReN-mGAP cells ascompared to 7-week 3D cultures (Blue, Amylo-Glo).
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