[bookmark: _GoBack]Supplemental Figures and Legends
[image: ]

Supplemental Figure 1. (a) Uptake of 2N4R monomer is a time regulated process in H4 cells. (b) Uptake of 2N4R quaternary structures in ReN-VM neural progenitor cell line. Identical control experiments were performed at 4°C and subtracted from 37°C data to generate the curves shown. (c) Uptake of 2N4R quaternary structures in SH-SY5Y neuroblastoma cells. Control experiments performed at 4°C were subtracted to generate the curves shown. For uptake experiments, three independent experiments were performed in duplicate with a representative experiment shown and the error shown is SEM. (d) Immunocytochemistry of iPS-derived neurons at day 14 of maturation, showing that they are positive for the neuronal markers MAP2 and tau. DAPI was used to stain nuclei.
[image: ]
Supplemental Figure 2. (a) qPCR of sgRNA knockdown of selected hit genes. First bar represents non-targeting sgRNA negative control, followed by gene specific sgRNA. Some genes had two sgRNAs chosen, in which case both are shown. Results are the average of three independent experiments performed in triplicate, and error bars represent SD. (b) Uptake of 2N4R monomers (50nM) in H4i cells with selected gene knockdowns, normalized to a WT (no sgRNA) control. (c) List of genes that decreased or increased uptake of tau and their respective effect on the cell cycle. (d) TP53 gene knockdown shortens the cell cycle and increases cell growth. (e) PD033, a small molecule that stalls cells in G1 phase, increases uptake of tau. (f) Uptake of 2N4R monomers (50nM) in H4i or DNM2 knockdown cells +/- treatment with Dynasore (50uM) inhibitor. All uptake experiments were performed in duplicate over three independent experiments with the data combined. Lines on the graphs represent WT mean +/- 3 standard deviations and error bars represent SEM. NT sgRNA stands for non-targeting sgRNA.
[image: ]
Supplemental Figure 3. (a) Excitatory post synaptic potentials (EPSPs) of organotypic brain slice cultures. (b) Internalization of 2N4R-488 into mouse organotypic slice culture in the presence of various heparin derivatives. Hoechst stain is used to label nuclei. (c) Quantification of the median Hoechst fluorescence intensity for tau uptake in mouse slice culture. Two independent experiments were performed with multiple images (>5) from each condition. Error bars represent SEM.
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