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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.2.-2.4., 3.12.-3.14.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.7 is the most critical step, since, without counting the same number of cells per each sample, at the end of fractionation the proteins enriched in each fraction will be unbalanced. 
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Cristina Di Primio: This method can help answer key questions about the direct role of Tau in the nuclear compartment while excluding any potential cytoplasmic Tau contamination [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Cristina Di Primio: The main advantage of this technique is that it is broadly applicable to the study of the nuclear function of Tau in other cell types and under different cellular conditions [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator (Said by you on camera):

1.3. Cristina Di Primio: Demonstrating the procedure will be Giacomo Siano, a post doc from my laboratory [1][2]. 

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera



Section - Protocol
2. Cell Transfection
2.1. Begin by plating 4 x 105 SH-SY5Y (S-H-S-H-Y-five-Y) human neuroblastoma cell line cells to be transfected with the empty control vector [1-TXT], 4 x 105 cells to be transfected with untagged Tau [2], 4 x 105 cells to be transfected with Tau-NLS (N-L-S) [3-TXT], and 4 x 105 cells to be transfected with Tau-NES (N-E-S) into individual wells of a 6-well plate [4-TXT].
2.1.1. WIDE: Talent adding cells to wells TEXT: See text for cell culture and differentiation details
2.1.2. Cells being added to well, with cell container visible in frame
2.1.3. Cells being added to well, with cell container visible in frame TEXT: NLS: nuclear localization
2.1.4. Cells being added to well, with untagged Tau-NES tube label visible in fame TEXT: NES: nuclear export signal Step 2.1.1, 2.1.2, 2.1.3, 2.1.4 merged together
2.2. The day after plating, separately incubate 400 nanograms of DNA [1] and the appropriate volume of cationic lipids into one tube of 250 microliters of reduced serum per well [2].
2.2.1. Talent adding DNA to tube, with DNA and medium containers visible in frame Videographer: Important step
2.2.2. Talent adding cationic lipid to tube, with cationic lipids and medium containers visible in frame Videographer: Important step
2.3. After 5 minutes at room temperature, combine each vector with one volume of cationic lipid [1] and incubate the DNA-lipid complexes for 20 minutes at room temperature [2].
2.3.1. Talent adding DNA to lipid Videographer: Important step
2.3.2. Talent setting timer, with DNA-lipid complex container(s) visible in frame Videographer: Important step
2.4. At the end of the incubation, replace the supernatants in each well with 2 milliliters of fresh complete culture medium [1] and transfect each well with the appropriate DNA-lipid complex solution for an overnight incubation at 37 degrees Celsius [2].
2.4.1. Talent adding medium to well(s), with medium container visible in frame Videographer: Important step
2.4.2. DNA-lipid complex(es) being added to well(s), with DNA-lipid complex tubes Videographer: Important step visible in frame
2.5. The next day, replace the supernatants with fresh differentiation medium [1].
2.5.1. Talent adding medium to well(s), with medium container visible in frame
3. Western Blot Sample Extraction
3.1. For western blot analysis, wash the transfected and differentiated cells in each well with PBS [1] and incubate the cells with 500 microliters of 0.1% trypsin per well for 4 minutes at 37 degrees Celsius [2].
3.1.1. WIDE: Talent washing well(s), with PBS container visible in frame
3.1.2. Trypsin being added to well(s), with trypsin container visible in frame
3.2. When the cells have detached, stop the reaction with an equal volume of complete medium [1] and transfer the cell suspension from each well into individual tubes for centrifugation [2-TXT].
3.2.1. Talent adding medium to well(s), with medium container visible in frame
3.2.2. Talent adding cells to tube(s) TEXT: 5 min, 500 x g, RT
3.3. After carefully removing the supernatants, resuspend the pellets in 1 milliliter of PBS per tube for a second centrifugation [1] and remove the supernatants again [2].
3.3.1. Shot of pellet(s) if visible, then PBS being added to tube, with PBS container visible in frame
3.3.2. Talent removing supernatant from one tube
3.4. For total protein extracts, incubate the pellets for 30 minutes on ice in 50-100 microliters of lysis buffer supplemented with protease and phosphatase inhibitors [1].
3.4.1. Talent adding lysis buffer to tube(s) on ice, with lysis buffer container visible in frame
3.5. At the end of the incubation, centrifugate the extract at 16,000 x g for 15 minutes [1] and quantify the protein concentration by any standard quantification assay [2].
3.5.1.  Talent adding tube(s) to centrifuge
3.5.2. Talent adding sample to spectrophotometer
3.6. Then mix 20 micrograms of each protein sample with 5 microliters of 4x Laemmli buffer to a total volume of 20 microliters [1] and boil the samples at 100 degrees Celsius for 5 minutes [2].
3.6.1. Laemmli buffer Protein being added to tube, with Laemmli container visible in frame
3.6.2. Talent placing tube(s) at 100 °C
3.7. For subcellular fractionations, resuspend the cells in complete medium for counting [1] and spin down 1 x 106 cells per sample [2-TXT].
3.7.1. Shot of pellet(s) if visible, then medium being added to tube(s), with medium Videographer: Difficult step container and cell counter visible in frame
3.7.2. Tube(s) being placed into centrifuge Videographer: Difficult step
3.8. To isolate the cytosolic fraction, incubate the pellets in 100 microliters of ice-cold cytoplasmic extraction buffer [1] supplemented with protease inhibitors at 4 degrees Celsius with gentle mixing for 10 minutes [2].
3.8.1. Talent adding extraction buffer to tube, with extraction buffer container visible in frame
3.8.2. Shot of tube(s) on shaker
3.9. At the end of the incubation, collect the samples by centrifugation [1-TXT] and transfer the supernatants into pre-chilled tubes [2].
3.9.1. Talent placing tube(s) into centrifuge TEXT: 5 min, 500 x g, 4 °C
3.9.2. Supernatant being added to tube
3.10. Add 100 microliters of ice-cold membrane extraction buffer supplemented with protease inhibitors to the pellet for a 10-minute incubation at 4 degrees Celsius with gentle mixing [1].
3.10.1. Buffer being added to pellet, with buffer container visible in frame
3.11. Then centrifuge the pellets for 5 minutes at 4 degrees Celsius and 3000 x g [1] and collect the supernatants into new tubes [2].
3.11.1. Talent adding tube(s) to centrifuge
3.11.2. Supernatant being collected, with collection tube visible in frame
3.12. To collect the soluble nuclear fraction, add 50 microliters of nuclear extraction buffer supplemented with protease inhibitors to the pellets with vortexing [1] before incubating the samples at 4 degrees Celsius for 30 minutes [2].
3.12.1. Talent adding extraction buffer to tube, with extraction buffer container visible in frame Videographer: Important step
3.12.2. Talent placing sample at 4 °C Videographer: Important step
3.13. At the end of the incubation, centrifuge the samples [1-TXT] and collect the supernatants [2].
3.13.1. Talent adding tube(s) to centrifuge Videographer: Important step TEXT: 5 min, 5000 x g, 4 °C
3.13.2. Supernatant being collected Videographer: Important step
3.14. To collect the insoluble nuclear fraction, add 50 microliters of nuclear extraction buffer [1] supplemented with protease inhibitors, calcium chloride, and micrococcal nuclease to the pellets with vortexing [2]. 
3.14.1. Buffer being added to tube, with buffer container visible in frame Videographer: Important step
3.14.2. Tube(s) being vortexed Videographer: Important step
3.15. Incubate the samples for 5 minutes at 37 degrees Celsius [1] before vortexing and centrifuging [2-TXT].
3.15.1. Talent placing tube(s) at 37 °C
3.15.2. Talent placing tube(s) into centrifuge TEXT: 5 min, 16,000 x g, RT
3.16. Then collect the supernatants [1].
3.16.1. Supernatant being collected
3.17. To collect the cytoskeletal fraction, add 50 microliters of cytoskeletal extraction buffer supplemented with protease inhibitors to the pellets with vortexing [1].
3.17.1. Extraction buffer being added to tube, with extraction buffer and vortex visible in frame
3.18. After a 10-minute incubation at room temperature, centrifuge the samples [1] and collect the supernatants [2-TXT].
3.18.1. Talent placing tube(s) into centrifuge
3.18.2. Supernatant being collected TEXT: Discard pellets
4. Western Blot
4.1. For SDS-PAGE (S-D-S-page) analysis, add 7 microliters of 4x Laemmli buffer to 20 microliters of each of the collected subcellular fraction samples [1-TXT] and boil the samples at 100 degrees Celsius for 5 minutes [2].
4.1.1. WIDE: Talent adding buffer to tube(s), with Leammli buffer container visible in frame TEXT: SDS-PAGE: sodium dodecyl sulfate-polyacrylamide electrophoresis gel
4.1.2. Talent placing tube(s) at 100 °C
4.2. At the end of the incubation, load the samples onto an acrylamide gel [1] and perform the electrophoresis at a constant voltage of 120 volts [2].
4.2.1. Sample being added to well
4.2.2. Talent starting the gel
4.3. Then transfer the proteins to a nitrocellulose membrane at 250 milliamps for 90 minutes [1].
4.3.1. Membrane being placed onto gel
4.4. Incubate the membrane for 5 minutes in Ponceau staining solution to check for proper protein gel electrophoresis and a successful blotting [1].
4.4.1. Solution being added to membrane
4.5. At the end of the incubation, rinse the membrane in distilled water until the background is clean [1] and remove the stain with continuous washing with Tris (triss) buffered saline supplemented with Tween 20 for 10 minutes on a shaker [2].
4.5.1. Membrane being rinsed in distilled water
4.5.2. Membrane being shaken on shaker, with TBST container visible in frame
4.6. Next, incubate the membrane with blocking solution for 1 hour at room temperature with shaking [1] before washing three times with Tris buffered saline plus Tween 20 for 5 minutes per wash [2].
4.6.1. [bookmark: _GoBack]Talent adding blocking solution to membrane to tube, with blocking solution container visible in frame
4.6.2. Membrane being washed, with TBST container visible in frame 
4.7. After the last wash, hybridize the membrane with the primary antibody of interest in blocking solution overnight at 4 degrees Celsius [1] followed by three washes with Tris buffered saline plus Tween 20 for 5 minutes [2].
4.7.1. Antibody being added to membrane, with antibody container visible in frame
4.7.2.  Membrane being washed, with TBST container visible in frame 
4.8. After the last wash, hybridize the membrane with an appropriate horseradish peroxidase-conjugated secondary antibody in blocking solution for 1 hour at room temperature [1] before washing the membrane with Tris buffered saline plus Tween 20 three times for 5 minutes per wash [2].
4.8.1. Antibody being added to membrane, with antibody container visible in frame
4.8.2. Membrane being washed, with TBST container visible in frame
4.9. After the last wash, detect the protein band using chemiluminescence [1] and quantify the intensity of Western Blot bands by ImageJ [2].
4.9.1. Talent adding membrane to chromatographer
4.9.2. Talent at computer, opening image in ImageJ, with monitor visible in frame



Section – Results
5. Results: Representative Tau Subcellular Enrichment Analyses 

5.1. In the absence of retinoic acid and brain-derived neurotrophic factor, undifferentiated SH-SY5Y cells assume a rounder morphology and form cell clumps [1].

5.1.1. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize left/undifferentiated image

5.2. As expected, after 5 days of treatment with retinoic acid, the clumps unwind and the cells spread out [1]. After three additional days of treatment with brain-derived neurotrophic factor, the cells appear uniformly distributed and interconnected via a network of branched neurites [2].

5.2.1.  LAB MEDIA: Figure 2: JoVE Video Editor please emphasize middle/RA image
5.2.2. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize right/RA + BDNF image

5.3. After Tau-NLS or Tau-NES transfection, Tau subcellular localization can be detected by immunofluorescence with anti-Tau antibodies [1].

5.3.1. LAB MEDIA: Figure 3

5.4. Depending on the efficiency of the transfection, the cells display a strong nuclear staining merging with the DAPI (DAP-ee) signal after Tau-NLS transfection [1] or a cytoplasmic staining with empty nuclei after Tau-NES [2].

5.4.1. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize Tau-NLS image row
5.4.2. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize Tau-NES image row

5.5. Western blot analysis reveals the enrichment of actin within the cytoskeletal fraction [1], tubulin within the cytoplasmic and cytoskeletal fractions [2], and H2B (H-two-B) within the nuclear fractions [3].

5.5.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize actin band in CKF lane
5.5.2. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize tubulin bands in CF and CKF lane
5.5.3. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize H2B band in CBF and SNF lanes

5.6. Western blot analysis also confirms the expression of tagged and untagged Tau within the nuclear compartment [1] and vesicular glutamate transporter-1 expression in the total extract [2].

5.6.1. LAB MEDIA: Figures 5A and 5C: JoVE Video Editor please emphasize Tau bands in SNF and CBF rows
5.6.2. LAB MEDIA: Figures 5A and 5C: JoVE Video Editor please emphasize VGluT1 bands in Tot rows

5.7. Indeed, the ratio of Tau in the soluble nuclear and cytoplasmic fractions [1] highlights the fact that Tau-NLS is highly enriched in the soluble nuclear fraction [2] while Tau-NES is decreased [3].

5.7.1. LAB MEDIA: Figure 5B
5.7.2. LAB MEDIA: Figure 5B: JoVE Video Editor please emphasize Tau-NLS data bar in SNF/CF graph
5.7.3. LAB MEDIA: Figure 5B: JoVE Video Editor please emphasize Tau-NES data bar in SNF/CF graph

5.8. Moreover, Tau-NLS is enriched in the chromatin-bound fraction with respect to the cytoplasmic fraction [1] while Tau-NES is decreased [2].

5.8.1. LAB MEDIA: Figure 5B: JoVE Video Editor please emphasize Tau-NLS data bar in CBF/CF graph
5.8.2. LAB MEDIA: Figure 5B: JoVE Video Editor please emphasize Tau-NES data bar in CBF/CF graph



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Cristina Di Primio: Be sure to carefully check the number of cells used for the fractionation of each sample and to verify the enrichment of the housekeeping genes in the proper fractions [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. Cristina Di Primio: After watching this video, you should be able to isolate cellular compartments and to evaluate the functional roles of Tau in the nucleus [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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