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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
B.   Software Usage: Does your protocol include step-by-step descriptions of software usage? N

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___________________________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? N

1. Introduction (Experimental Goal and Author Interviews) 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this fractionation protocol is to enrich detergent-insoluble protein aggregates from human postmortem brain tissue (Intro). 
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Nicholas Seyfried: This method can help answer key questions in the field of neurodegeneration, such as the identification and characterization of misfolded proteins aggregates in disease. 

1.2. Nicholas Seyfried: The main advantage of this technique is the facile enrichment and isolation of detergent-insoluble protein aggregates from brain tissue within a short time-frame   
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Nicholas Seyfried: Demonstrating the procedure will be Tram Nguyen, a technician from my laboratory. 

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at Emory School of Medicine.
Protocol: (read by voice talent at JoVE)
2. Homogenization and Fractionation

2.1. Obtain frozen postmortem brain tissue from healthy control and pathologically confirmed AD. [1-MED]. While working on dry ice, use forceps and a razor blade to excise approximately 250 milligram portions of grey matter from each tissue sample. Allow brain segment to thaw for a minute. [2.1.2.] [2-MED-over the shoulder] [3-CU]. Now dice a piece of tissue into roughly 2 millimeter cubed pieces as it thaws. [2.4.2.]
2.1.1. Talent placing tissue onto the dissection plate in the container of dry ice. An electronic balance is visible next to the dissection set up. 
2.1.2. Talent picks up forceps and then razor blade. Two or three 250 mg portions of tissue are cut from the block of tissue. 2.1.2. and 2.1.3 combined.
2.1.3. Two or three 250 mg portions of tissue are cut from the block of tissue. 
2.2. Nicholas Seyfried: Remember to avoid white matter, any large blood vessels or bloody regions, meninges, and arachnoid mater [1-INT]. 
2.2.1. Named Talent speaks the above soundbite to camera. 

2.3. Work quickly and place the tissue on tared disposable weigh boats [1-MED-over the shoulder-TXT]. Take care to prevent the tissue from thawing by frequently placing weighing boat with brain tissue into polystyrene containers with dry ice [2-CU]. 
2.3.1. Talent places a piece of tissue on a weigh boat placed on a digital scale. TEXT: Record the weight of each piece to be homogenized. 

2.3.2. Shot of a polystyrene container of dry ice as the weigh boat containing the tissue is placed on the dry ice. 
2.4. After dissecting and weighing all required pieces of tissue, remove a weigh boat containing a piece of tissue from dry ice [1-MED] [2-CU]. Transfer to a 2-milliliter pre-chilled dounce homogenizer tube on ice [3-MED-TXT]. Next, add 5 milliliters of ice-cold low salt buffer with protease and phosphatase inhibitor cocktail per gram of tissue [1-MED], and homogenize on ice using approximately 10 strokes of high clearance pestle A [2-CU] and 15 strokes of low clearance pestle B [3-MED-over the shoulder].[2.4.3.-TXT]
2.4.1. Talent lifts the lid of the polystyrene container to reveal a few weigh boats containing tissue samples. Talent lifts one weigh boat from the dry ice. 
2.4.2. Moved shot: The tissue is diced into 2 mm2 pieces. This shot is moved after 2.1.2.
2.4.3. Talent transfers the tissue from the chopping plate to a labeled dounce homogenizer tube in a bucket of ice. Talent pipetting buffer into a few tubes containing chopped tissue. Talent homogenizes the same tube of tissue with 15 strokes of low clearance pestle B. (TEXT: Repeat for all pieces of tissue). Shots 2.4.3., 2.5.1.,2.5.2.,2.5.3. combined into single shot.
2.5. Next, add 5 milliliters of ice-cold low salt buffer with protease and phosphatase inhibitor cocktail per gram of tissue [1-MED], and homogenize on ice using approximately 10 strokes of high clearance pestle A [2-CU] and 15 strokes of low clearance pestle B [3-MED-over the shoulder].
2.5.1. Talent pipetting buffer into a few tubes containing chopped tissue. 
2.5.2. High clearance pestle A is used to homogenize one tube of tissue. 
2.5.3. Talent homogenizes the same tube of tissue with 15 strokes of low clearance pestle B. 
2.6. Then use a 9-inch glass Pasteur pipette to transfer each homogenate [1-CU] to a labeled 2-milliliter polypropylene tube [2-MED-TXT]. 
2.6.1. 0.8 mL all of homogenate is aspirated into a 9-inch glass Pasteur pipette. 
2.6.2. Talent deposits the volume into a labeled 1.5 2 mL polypropylene tube TEXT: Labeled TH (for total homogenate)/ case number/ homogenate volume. 
2.7. Aliquot the remaining homogenate into additional labeled 1.5-milliliter tubes in a similar fashion for storage at -80 (C [1-MED-over the shoulder]. 
2.7.1. Talent aliquoting the last homogenate into multiple tubes in a tube rack. 
2.8. To proceed with fractionation, add 100-microliters of 5 Molar sodium chloride [1-MED] and 100-microliters of 10% sarkosyl to each 0.8 mL aliquot [2-CU].  Mix well by inversion and then incubate on ice for 15 minutes [3-MED]. [2.8.1.]
2.8.1. Talent at bench pipetting from a labeled bottle of 5 M NaCl. Talent deposits 100 ul of 10% sarkosyl into a tube of homogenate. Talent inverts a tube (or the tube rack containing all tubes) and then proceeds to place the tube(s) into ice in an ice bucket. 2.8.1., 2.8.2.,2.8.3. combined into single shot.
2.8.2. Talent deposits 100 ul of 10% sarkosyl into a tube of homogenate. 

2.8.3. Talent inverts a tube (or the tube rack containing all tubes) and then proceeds to place the tube(s) into ice in an ice bucket. 
2.8.4. Is a timer Editor: Don’t know what that means. But it’s added shot.
2.9. Following the incubation, use a sonicator equipped with a microtip probe to deliver three 5-second pulses at 30% amplitude [1-MED-over the shoulder-TXT]. [2-CU]. 
2.9.1. Talent sonicating a tube as described. Show that the samples are on ice during the sonication. TEXT: Maximum intensity = 40%. 
2.9.2. Talent adds an ‘s’ to the ‘TH’ label on one of the tubes. 

2.10. After using the bicinchoninic acid method to determine the protein concentrations of the homogenates [1-BROLL-TXT], add ice-cold sark buffer with protease and phosphatase inhibitors to each sample to a final concentration of 10 milligrams per milliliter [2-MED-over the shoulder]. 
2.10.1. BROLL of Talent performing two parts of the BCA assay e.g. pipetting the BCA assay solution into the wells of a 96-well plate and/or reading the results of the assay at the plate reader. Footage will be used to cover one other shot. TEXT: Average protein concentration ~15 - 20 mg/mL. 
2.10.1.B. Added shot: Vortex Editor: Not really sure where to place these 3 shots, does not really makes sense.
2.10.1.C. Added shot: Loaded into tubes
2.10.1.D. Added shot: Incubator.
2.10.2. Talent pipetting from a bottle/tube of sark buffer on ice and adding the volume to a tube in a tube rack/on ice. The action is repeated once or twice. TEXT: Homogenates can be fractionated immediately or stored at -80 °C until use.

2.11. Then transfer 500 microliters of each sample into 500-microliter polycarbonate ultracentrifuge tubes [1-MED-TXT]. 
2.11.1. *film as written. TEXT: 500 (L ( 5 mg protein
2.12. Load tubes into a pre-chilled rotor and ultracentrifuge at 180,000 x g for 30 minutes at 4 °C [1-MED-over the shoulder-TXT/MED]. 
2.12.1. Divided into two shots: 2.12.1.A: Weighing for balance and 2.12.1.B Centrifuge (WIDE and MED) Talent loads the samples in the ultracentrifuge tubes into the centrifuge. Each tube is counter-balanced with another tube. Talent closes the lid, sets the parameters for the spin and then starts the centrifuge. Multiple takes, shot will be reused once.  TEXT: Pair-balance with tubes filled with sark buffer if necessary. 
2.13. Following the centrifugation, transfer the S1 sarkosyl-soluble supernatants to 1.5 milliliter tubes [1-MED/MED-over the shoulder] and store at -80 °C [2-MED-over the shoulder].
2.13.1. Talent at bench transferring a supernatant from an ultracentrifuge tube to a 1.5 mL tube. Action is repeated. Multiple takes, shot will be reused once. 
2.13.2. Talent places the rack/box of 1.5 mL tubes into the -80 freezer. 
2.14. Add 200-microliters of sark-buffer to the ultracentrifuge tubes containing the detergent-insoluble P1 fractions  and use the pipette tip to dislodge the pellets from the bottom of the ultracentrifuge tubes [1-MED] [2-CU]. [3-MED]. 
2.14.1. Talent pipetting from a labeled tube of sark buffer and dispensing the volume into the ultracentrifuge tubes. One pellet in sark buffer is dislodged from the tube by the pipette tip. 2.14.1. and 2.14.2. combined.
2.14.2. One pellet in sark buffer is dislodged from the tube by the pipette tip. 
2.14.3. Talent inverts one of the ultracentrifuge tubes into a 1.5 mL tube in a tube rack with other empty, open 1.5 mL tubes. The action is then repeated with another ultracentrifuge tube and 1.5 mL tube. 

2.15. Briefly pulse-spin the inverted tubes for 2 to 3 seconds in a microcentrifuge to transfer the pellets and buffer to the tubes below [1-MED-over the shouder-TXT]. Resuspend the insoluble pellets in the buffer using a 1.5-milliliter polypropylene pestle and cordless motor [2-CU]. 
2.15.1. Talent loads the last of the inverted tubes in the 1.5 mL tubes into a centrifuge, closes the cover if there is one that fits, and then pulse spins for 2 – 3 seconds. TEXT: Speed ( ≤2,500 x g
2.15.2. One of the pellets is resuspended as described.  

2.16. Next, transfer the resuspended P1 pellets to new 500-microliter ultracentrifuge tubes, pair-balance, and centrifuge at 180,000 x g for an additional 30 minutes at 4 °C [1-MED-over the shoulder] [2-MED]. 
2.16.1. Use 2.13.1 Talent pipetting into ultracentrifuge tubes. Use 2.12.1 Talent loading the tubes into the ultracentrifuge. 2.16.1. and 2.16.2. combined
2.16.2. Use 2.12.1 Talent loading the tubes into the ultracentrifuge. 
2.17. Discard the S2 supernatant [1-MED] then add 50 to 75-microliters of urea buffer with PIC to the sarkosyl-insoluble pellets [2-CU] and incubate for 30 min at room temperature to solubilize the P2 pellet [3-MED]. 
2.17.1. Talent pipetting/pouring off supernatnant from one of the tubes. Other tubes are visible in the rack. 

2.17.2. An appropriate volume of urea buffer is added to a pellet. 

2.17.3. All tubes in the rack now contain urea buffer. Talent presses start on a countdown timer set to 30 minutes and sets it down next to the rack. 

2.18. After the incubation, transfer the resuspended P2 pellets to labeled 0.5-milliliter tubes [1-MED] and fully solubilize the pellets using a brief one-second microtip sonication at 20% amplitude [2-MED-over the shoulder]. 
2.18.1. *film as written. 

2.18.2. Talent sonicates one tube of a second. 
2.19. Determine the protein concentrations of the sarkosyl-soluble and sarkosyl-insoluble fractions using the BCA assay method [1-BROLL-TXT]. 
2.19.1. Use footage from 2.10.1. TEXT: Use fractions immediately or store at -80 °C until use. 

3. Western Blotting 
3.1. Prepare 40-microgram samples of total homogenates [1-MED], sark-soluble S1 [2-CU], and sark-insoluble P2 fractions [3-CU] in 1X Laemmli SDS-page sample buffer with 5 millimolar TCEP at pH 7 [4-MCU]. [3.1.1.] Incubate samples at 95 °C for 5 min [5-MED-over the shoulder].
3.1.1.  Talent at bench with 6 9 labeled microfuge tubes in a tube rack. Talent pipettes from a tube of TH into one of the tubes. A small volume is aspirated from an appropriately labeled tube (the ‘S1’ part of the label should be visible in shot). A small volume is aspirated from an appropriately labeled tube (the ‘P2’ part of the label should be visible in shot). Shot of the tubes in the rack. The tubes all contain sample and sample buffer and have lids closed, except for the last two which only contain sample and have lids open. Sample buffer is added to one of the tubes and then the lid is closed. Action is repeated with final tube. 3.1.1. through 3.1.4. combined into single shot.
3.1.2. A small volume is aspirated from an appropriately labeled tube (the ‘S1’ part of the label should be visible in shot). 
3.1.3. A small volume is aspirated from an appropriately labeled tube (the ‘P2’ part of the label should be visible in shot). 
3.1.4. Shot of the tubes in the rack. The tubes all contain sample and sample buffer and have lids closed, except for the last two which only contain sample and have lids open. Sample buffer is added to one of the tubes and then the lid is closed. Action is repeated with final tube. 
3.1.5. Talent loads the tubes into the heat block. 
3.2. Load the samples onto precast 10-well 4-12% Bis-Tris SDS-PAGE gels [1-MED]. Electrophorese at 80 Volts for the first centimeter [2-CU-TXT] and 120 V for about an hour or until the tracking dye reaches the bottom of the gel [3-MED]. 
3.2.1. Talent loads the last well of one of the two gels.  
3.2.2. Show the gel after it has run about a cm. TEXT: ~10 min
3.2.3. Talent turns up the power on the battery back to 120 V. 
3.3. Submerge the pre-cast gel cassettes into distilled water, and then use a fresh razor blade and gel knife to split-open. Gently cut away the combs and very bottom of each gel with a fresh razor blade [1-MED] [2-CU]. 
3.3.1. One cassette is opened as described. *film as written. Demonstrated for one gel. Shots 3.3.1. and 3.3.2. combined
3.3.2. *film as written. Demonstrated for one gel. 
3.4. Transfer to 0.2-micron nitrocellulose membranes using a dry transfer method on a blotting machine [1-MED-over the shoulder]. 
3.4.1. Talent laying the membranes on the lower half of the transfer sandwiches that are laid on the plate of the dry transfer machine. Talent then adds the rest of the sandwich and puts the lid on. (Shot can be edited for length). 
3.5. After transfer, block the membranes in blocking buffer without Tween-20 [3.5.0.] for 30 minutes… [1-MCU], followed with blocking buffer with 0.05% Tween-20 for 30 minutes [2-MED]. 
3.5.0.Added shot: Add blocking buffer first.
3.5.1. Show blots on shaker in blocking buffer without Tween-20. 
3.5.2. Talent stops shaker, pours off blocking buffer from one blot and then adds blocking buffer from an appropriately labeled tube to the container with the blot. 
3.6. After blocking, rinse the membranes in TBS with 0.1% Tween-20 for 5 minutes to remove excess blocking buffer [1-MED-over the shoulder].
3.6.1. Talent pouring off blocker then adding TBS with 0.1% Tween-20 from an appropriately labeled bottle. Multiple takes. 
3.7. Prepare 1:1000 dilutions of the primary antibodies in blocking buffer with 0.05% Tween-20. Phospho-Tau pT231 and EEA1 are used here [1-MED]. Incubate the membranes in primary antibody solution overnight at 4 °C with circular agitation [2-MED-over the shoulder]. 
3.7.1. Talent at bench with two tubes containing blocking buffer. Tubes are labeled ‘pTau p231’ and ‘EEA1’. Talent pipettes from a tube of antibody and adds it to one of the tubes. 
3.7.2. Talent places the boxes containing the membranes and primary antibody onto a shaking platform in the cold room/fridge and switches it on.  
3.8. The next day, rinse the membranes in TBS with 0.1% Tween-20 three times for 15 minutes each [1-MED-over the shoulder/MED].
3.8.1. Talent (wearing something different to the prior shot to indicate that this is a different day) pours off primaries then adds TBS with 0.1% Tween-20 from an appropriately labeled bottle to both blots. Also please get a shot from above of the blots washing in the buffer. Multiple takes. Shot will be reused once. 
3.9. Probe the membranes with a 1:20,000 dilution of the fluorescently-labeled near-IR secondary antibody in blocking buffer with 0.05% Tween-20 [1-MED-TXT] for 60 minutes at room temperature in darkness on shaker [2-MED-over the shoulder]. 
3.9.1. Talent pours the antibody in blocking buffer from appropriately labeled tubes onto each blot in turn. Talent covers the boxes containing the blots with foil or another means of omitting light and then turns on the shaker. TEXT: EEA1 requires anti-rabbit secondary detection antibodies, and phosphorylated Tau (pTau) requires anti-mouse secondary detection antibodies. 3.9.1. and 3.9.2. combined.
3.9.2. Talent covers the boxes containing the blots with foil or another means of omitting light and then turns on the shaker. 
3.10. Following the incubation, rinse the membrane three times for 10 minutes in TBS with 0.1% Tween-20 [1-MED] and twice in TBS for 5 minutes each time [2-MED-over the shoulder].
3.10.1. Use 3.8.1. Shot of the blots washing in wash buffer. 
3.10.2. Talent pours TBS from an appropriately labeled bottle onto the blots and then turns on the shaker. 
3.11. Scan the membrane using an infrared imaging system at the appropriate excitation wavelength for the secondary antibody used [1-MED-over the shoulder]. 
3.11.1. Talent using the IR imaging system to scan the blots. Detail not required. 
4. Results: Detection of AD-Related Detergent-Insoluble Protein Aggregates from Human Postmortem Brain
4.1. This Coomassie stained gel shows 20-micrograms of protein from TH-S, S1, S2, and P2 fractions [1-LM]. 
4.1.1. LAB MEDIA: 55835_Seyfried_Figure1B. Video Editor please highlight ‘TH-S’, ‘S1’, ‘S2’, and ‘P2’ labels in time with the narration. 
4.2. Western blot analysis clearly demonstrates that in AD brain, the pathologic high molecular-weight phosphorylated tau aggregates were sarkosyl-insoluble [1-LM], and very little phospho-Tau remained in the sarkosyl-soluble fractions [2-LM]. 
4.2.1. LAB MEDIA: 55835_Seyfried_Figure2A. Video editor please place a box around, or otherwise highlight, the ‘P2’ lane under ‘AD’. 
4.2.2. LAB MEDIA: 55835_Seyfried_Figure2A. Video editor please place a box around, or otherwise highlight, the ‘S1’ lane under ‘AD’. 
4.3. EEA1 was used as a general marker for most native, non-pathologic proteins that are inherently sarkosyl-soluble and partition into the S1 fraction in both control and AD brain [1-LM]. Notably, there is slightly less signal for EEA1 in the soluble fraction compared to the TH-S fraction, indicating that a minor pool of EEA1 is likely sarkosyl-insoluble, yet below the limit of detection by Western blot with this particular antibody [2-LM]. 
4.3.1. LAB MEDIA: 55835_Seyfried_Figure2C. Video Editor please transfer the two bars with ‘Control’ and ‘AD’ labels to the equivalent position on this image. Please place a box around (or otherwise highlight) each of the two ‘S1’ figure legends and the areas on the blot underneath. 
4.3.2. LAB MEDIA: 55835_Seyfried_Figure2C. Same image as 4.3.1. Please place a box around (or otherwise highlight) each of the two ‘TH-S’ and ‘S1’ figure legends and the areas on the blot underneath. 
4.4. This figure shows the proteomic analysis of pathologic AD proteins using a single-step or multi-step fractionation protocol [1-LM-TXT]. The single-step fractionation technique may be advantageous for low-abundance proteins as the overall sample losses are significantly reduced [2-LM]. 
4.4.1. LAB MEDIA: 55835_Seyfried_Figure3. Show image. Video Editor please highlight the heading of each graph (‘single-step fractionation’ or ‘multi-step fractionation’ in time with the narration.  TEXT: n=5 each. Error bars indicate mean ± S.E.M.
4.4.2. LAB MEDIA: 55835_Seyfried_Figure3A. Video Editor please zoom into the upper image until it fills the screen. 
5. Conclusion (said by authors on camera)
5.1. Nicholas Seyfried: While attempting this procedure, it’s important to remember to excise as much white matter from the brain tissue as possible.

5.2. Nicholas Seyfried: Following this procedure, other methods like mass spectrometry based proteomics can be performed in order to identify and characterize core protein components of pathological aggregates in neurodegenerative diseases.
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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