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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N_____  

Can you record movies/images using your own microscope camera? (Y/N)____N/A_____  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _____________________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/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.) Steps 3.1, 3.2, 3.3, 3.4, 4.1, 4.3___________________________________________
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.) ____3.4. -Rotate the gel in the correct way and note time and voltage carefully. 4.3-There should not be any air bubbles between the membrane and the filter papers.__
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? (Y/N) ____Yes___ If yes, how far apart are the locations? 30 yards. __________________________________________________

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this two-dimensional semi-denaturing detergent agarose gel electrophoresis is to confirm size heterogeneity of amyloid or amyloid-like fibers seen during traditional SDD-AGE.
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Sarah Hanna-Addams: This method can help answer key questions in the amyloid or protein aggregation field, such as if the size heterogeneity observed on a traditional SDD-AGE is the native state of the fibers in vivo or the result of the degradation or dissociation during the gel electrophoresis process [1-MED].
1.1.1. Sarah speaks towards the camera, looking slightly off frame, interview style.
1.2. Sarah Hanna-Addams: The main advantage of this technique is that it can be performed easily in the lab without specialized equipment.  No additional equipment is required beyond what is used in traditional SDD-AGE [1-MED].  
1.2.1. Sarah speaks towards the camera, looking slightly off frame, interview style.
*Note to the Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.
Protocol: (read by voice talent at JoVE)
2. Preparation of the Sample
2.1. First, seed the amyloid producing HT-29 colon cancer cells in a 10 centimeter tissue culture dish [1-CU-TXT]. Then, incubate the cells overnight at 37 degrees Celsius with 5 percent carbon dioxide [2-MED].
2.1.1. Talent seeds the cells in a 10-centimeter tissue culture dish. Text Overlay: 2 x 106 cells; DMEM culture medium with 10% FBS
2.1.2. Talent leaves the culture plate in the incubator.
2.2. Once the cells reach 80 percent confluency, use phosphate buffered saline to wash the cells [1-CU]. Then, add 3 milliliters of Trypsin to the cells [2-CU] and incubate at 37 degrees Celsius for 3 minutes [3-MED].
2.2.1. Talent washes the cells with buffer. Tube label with the buffer should be in the shot, if possible.

2.2.2. Talent adds trypsin to the culture plate. Tube label with the buffer should be in the shot, if possible.

2.2.3. Talent leaves the culture plate in the incubator and starts the timer. Timer should be in the shot, if possible.
2.3. After the cells have detached from the culture dish, add 10 milliliters of culture medium to the plate [1-CU]. Then transfer the cell suspension to a 15 milliliter conical tube [2-CU]. Next, centrifuge the cell suspension at 1,000 x g for 3 minutes at room temperature [3-MED over the shoulder].
2.3.1. Talent adds culture medium to the plate.

2.3.2. Talent transfers the cells to a conical tube. Videographer: Use multiple takes as this shot will be reused later.
2.3.3. Talent leaves the tube in a centrifuge machine and starts the run. Centrifuge settings should be in the shot, if possible. Videographer: Use multiple takes as this shot will be reused later.
2.4. After the centrifugation, aspirate the medium [1-CU] and resuspend the cell pellet in 5 milliliters of culture medium [2-CU]. Then, count the cells using a cell counter [3-MED over the shoulder]. Then leave two culture plates at 37 degrees Celsius overnight [3-MED].
2.4.1. Talent aspirates the medium.

2.4.2. Talent adds culture medium to the pellet. Tube label with the culture medium should be in the shot, if possible.

2.4.3.  Talent counts the number of cells.

2.4.4. Talent leaves 2 culture plates in the incubator.

2.5. Next, add TSZ reagents to one of the culture dishes as treatment [1-CU-TXT].  Then, after about 6 hours, harvest the cells using a plastic scraper [2-CU]. Next, transfer the cell suspension to a 15 milliliter conical tube [3] and centrifuge at 1,000 x g for 3 minutes at 4 degrees Celsius [4-MED over the shoulder].
2.5.1. Talent adds TSZ reagent to the culture dish and starts the timer. Timer and tube label with the reagent should be in the shot, if possible.  Text Overlay: TSZ reagents: TNFα, Smac-mimetic and Z-VAD-FMK; Use another dish as control
2.5.2. Talent scrapes the cells using a plastic scraper.

2.5.3. Use shot 2.3.2.

2.5.4. Use shot 2.3.3. 

2.6. Then, wash the cell pellet twice with 10 milliliters of ice-cold phosphate buffered saline [1-CU] and repeat the centrifugation process [2]. Next, aspirate the PBS solution [3-CU] and transfer the cell pellet to a 1.5 milliliter microcentrifuge tube [4-CU]. 
2.6.1. Talent adds buffer to wash the pellet. Tube label with the buffer should be in the shot, if possible.
2.6.2.  Use shot 2.3.3.

2.6.3.  Talent aspirates the supernatant.

2.6.4.  Talent transfers the dissolved pellet in a microcentrifuge tube.

2.7. Then, add 0.3 milliliters of lysis buffer to the cell pellet [1-CU] and incubate on ice for 30 minutes [2-MED-TXT].

2.7.1. Talent adds lysis buffer to the cells. Tube label with the buffer should be in the shot, if possible.

2.7.2. Talent leaves the tube on ice and starts the timer. Timer should be in the shot, if possible. Text overlay: At this step, the cell pellet can be frozen in liquid nitrogen and stored at -80 °C up to a month

2.8. Again, centrifuge at 20,000 x g for 15 minutes at 4 degrees Celsius [1-MED over the shoulder]. The supernatant obtained is the whole cell lysate [2-CU]. (note from VO: not sure why I’m saying “again” here, since this is the first centrifugation with these conditions)
2.8.1. Talent leaves the tube in a centrifuge machine and starts the run. Centrifuge settings should be in the shot, if possible

2.8.2. Talent transfers the supernatant to a tube.

2.9. To the supernatant, add 4X SDD-AGE buffer to prepare 20 microliters of 3 micrograms per microliter of sample [1-CU-TXT]. Then, incubate the sample at room temperature for 10 minutes [2-MED].
2.9.1. Talent adds buffer to the supernatant obtained. Tube label with the buffer should be in the shot, if possible. Text Overlay: SDD-AGE: semi-denaturing detergent agarose gel electrophoresis
2.9.2. Talent leaves the tube on the work bench and starts the timer. Timer should be in the shot, if possible.

3. Preparation and Running of the Gel
3.1. To prepare the gel, add 2 grams of agarose powder to 200 milliliters of TAE buffer in a glass beaker [1-CU]. Then heat the beaker in a microwave to melt the agarose [2-MED]. Next add 1 milliliter of 20 percent SDS to a final concentration of 0.1 percent [3-CU-TXT]. Then gently swirl the beaker [4-MED].
3.1.1. Talent adds agarose powder to the buffer in a glass beaker.

3.1.2. Talent starts heating the beaker in a microwave to melt the agarose.
3.1.3. Talent adds SDS to the beaker. Tube label with the SDS should be in the shot, if possible. Text Overlay: There should not be any bubble formation after SDS addition
3.1.4. Talent swirls the beaker.
3.2. Next, pour the liquid agarose on a 15 x 14 centimeter gel slab [1-MED]. To remove any air bubbles use a 1 milliliter pipette [2-MED over the shoulder]. Then place a 20 well comb on top of the gel [3-MED over the shoulder]. 

3.2.1. Talent pours the liquid agarose on the gel slab.

3.2.2. Talent uses a pipette tip to remove any air bubbles from the gel.

3.2.3. Talent places a comb on the gel.

3.3. Next, add approximately 60 micrograms of whole cell lysate in the far right lane of the gel [1-MED over the shoulder]. Run the gel at 60 volts for about 4 hours using the TAE buffer containing 0.1 percent SDS as the running buffer [2-MED over the shoulder-TXT].
3.3.1. Talent adds the sample in the gel.

3.3.2. Talent turns on the electrophoresis unit. Electrophoresis settings and the gel unit immersed in the running buffer should be in the shot, if possible. Text overlay: Run the gel in the first dimension. Videographer: Use multiple takes as this shot will be reused later.
3.4. To run the gel in the second dimension, carefully rotate the gel by 90 degrees counter-clockwise [1-MED over the shoulder]. Then run the gel at 60 volts for about 4 hours [2-TXT].
3.4.1. Talent rotates the gel by 90 degrees counter-clockwise.

3.4.2.  Use shot 3.3.2. Text Overlay: Maintain exactly same gel running conditions for the first and second dimensions

4. Transfer
4.1. In a 20 x 20 centimeter container, add 500 milliliters of transfer buffer [1-CU]. Just immediately next to the container, prepare a 5 centimeter high stack of paper towels [2-MED over the shoulder-TXT].
4.1.1. Talent adds transfer buffer to a container.

4.1.2.  Talent prepares a stack of paper towels next to the container. Text Overlay: Surface area of the top of the stack should be greater than the gel dimensions

4.2. Then soak two filter papers, each, 14 x 15 centimeter dimensions in transfer buffer [1-CU] and place on top of the paper towel stack [2-CU-TXT]. 
4.2.1. Talent soaks two filter papers in transfer buffer.

4.2.2.  Talent places the filter paper on top of the towel stack. Text overlay: There should not be any wrinkles or bubbles while placing the filter papers 

4.3. Then activate a 14 x 15 centimeter PVDF membrane in methanol for 30 seconds [1-CU-TXT]. After activation, place the membrane on top of the filter papers [2-CU] and use a roller to remove all the bubbles [3-MED over the shoulder]. 
4.3.1. Talent soaks a membrane in methanol and starts the timer. Timer should be in the shot, if possible. Text Overlay: PVDF: Polyvinylidene difluoride
4.3.2.  Talent gently places the membrane on top of the filter papers.

4.3.3.  Talent uses a roller to remove all the air bubbles.
4.4. Sarah Hanna-Addams:  The most important part of transfer is to make sure there are no air bubbles formed between the gel and the membrane [1-MED]. 
4.4.1. Sarah speaks towards the camera, looking slightly off frame, interview style.
4.5. Then, rinse the gel with transfer buffer [1-CU] and layer it on top of the membrane [2-CU]. Roll out any bubbles formed [3-MED over the shoulder]. Next use a plastic wrap to cover the edge of the paper towels closest to the transfer buffer container [4-CU]. 
4.5.1. Talent rinses the gel with transfer buffer. Tube label with the transfer buffer should be in the shot, if possible.

4.5.2.  Talent places the gel on top of the membrane.

4.5.3.  Talent uses a roller to remove all the air bubbles.
4.5.4.  Talent covers the edges of the paper towel closest to the transfer buffer container with a plastic wrap.
4.6. Then, soak a piece of filter paper with 15 x 35 centimeter dimensions in the transfer buffer [1-CU]. Place the filter paper, such that, one end covers, the top of the gel and the other end is in the transfer buffer container [2-CU].
4.6.1. Talent soaks the filter paper in transfer buffer.
4.6.2.  Talent sets the filter paper in a way such that one end of the filter paper covers the top of the gel and the other end is in the transfer buffer.

4.7. Cover the container with a plastic wrap and leave overnight at room temperature [1-MED over the shoulder].

4.7.1. Talent covers the container with a plastic wrap and leaves on the work bench.

5. Western Blotting Detection 
5.1. The next day, rinse the membrane with 50 milliliters of PBST in a 20 x 20 centimeter container [1-CU]. Next add 20 milliliters of 5 percent milk in PBST on the membrane [2-CU]. Then, leave the membrane on the rocker at room temperature for 30 minutes to block [3-MED].
5.1.1. Talent rinses the membrane with buffer in a container. Tube label with the buffer should be in the shot, if possible. Text Overlay: PBST: phosphate buffered saline containing 0.05 percent Tween20
5.1.2.  Talent adds milk buffer on the membrane. Tube label with the blocking buffer should be in the shot, if possible.

5.1.3.  Talent leaves the membrane on the rocker and starts the timer. Timer should be in the shot, if possible.

5.2. Then pipette 10 microliters of rabbit anti-MLKL antibody into 20 milliliters of 5 percent milk in PBST [1-CU]. Then add the antibody mix on the membrane [2-MED over the shoulder]. Incubate the membrane on a rocker for overnight at 4 degrees Celsius [3-MED].
5.2.1. Talent adds antibody to the milk buffer. Tube label with the antibody should be in the shot, if possible.

5.2.2.  Talent adds this antibody solution on the membrane. Videographer: Use multiple takes as this shot will be reused later.
5.2.3.  Talent leaves the membrane on the rocker in a cold room.

5.3. Then, wash the membrane with 20 milliliters of PBST for 5 minutes [1-CU]. Next, pipette 4 microliters of anti-rabbit HRP antibody to 20 milliliters of 5 percent milk in PBST [2-CU]. Add the antibody on the membrane [3].
5.3.1. Talent starts washing the membrane in buffer and starts the timer. Timer should be in the shot, if possible. Videographer: Use multiple takes as this shot will be reused later.
5.3.2.  Talent adds antibody to the milk buffer. Tube label with the antibody should be in the shot, if possible.

5.3.3. Use shot 5.2.2.
5.4. Leave the container with the membrane on the rocker at room temperature for 2 hours [1-MED]. After 2 hours, wash the membrane 5 times in 20 milliliters of PBST for 5 minutes each [2].
5.4.1. Talent leaves the container with the membrane on a rocker and starts the timer. 
5.4.2.   Use shot 5.3.1.
5.5. Finally add enhanced chemiluminescence substrate [1-CU] on the membrane. Then, expose the membrane to the X-ray films according to the manufacturer’s instructions [2-MED].

5.5.1.  Talent adds the substrate on the membrane.

5.5.2. Talent leaves the membrane in the X-ray plate.
6. Results: Use of SDD-AGE to Confirm the Presence of Heterogenous sizes of Amyloid like Fibers
6.1. This study is done to demonstrate the presence of SDS resistant amyloid-like fibers in whole cell lysates obtained from tumor necrosis factor alpha treated cells. It shows here, that RIPK1 and RIPK3 show similar identical amyloid like patterns. Interestingly, the MLKL fibers seem heterogenous with a different migration pattern than the others [1-LM-TXT].

6.1.1. Text Overlay: RIPK: receptor interacting protein kinase; MLKL: mixed lineage kinase domain-like 

LABMEDIA: 57498_Figure 1: Editors please draw a box and highlight lanes 2 and 4 when the VO mentions, “RIPK1…patterns”. Again, draw a box to highlight lane 6 when the VO mentions, “MLKL…others”. Editors stress on lane 6 more because these fibers are the SDS resistant ones which the manuscript shows.
6.2. This image shows the possible migration pattern of amyloid or amyloid-like fibers. In first dimension SDD-AGE, amyloid or amyloid like fibers exhibit a characteristic smear [1-LM-TXT].
6.2.1. Text Overlay: Solid and dotted arrows indicate directions in first and second dimension SDD-AGE respectively

LABMEDIA: 57498_Fig 3A: Editors, show the image.

6.3. In this image, the fibers migrate identically in the second run and exhibit a diagonal pattern of migration on the membrane at 45 degrees angle. This shows that the fibers do not undergo degradation or dissociation during the gel running process [1-LM].

LABMEDIA: 57498_Fig 3B: Editors, show the image and point an arrow on the diagonal smear.
6.4.  On the contrary, if the fibers do dissociate, there is vertical streaking below the diagonal line indicating faster migration of the smaller fibers during second electrophoresis [1-LM].
LABMEDIA: 57498_Wang_Fig 3C: Editors, show the image and highlight the smear just beneath the diagonal smear. Editors, the smear present just beneath the diagonal one should be stressed in this image as that shows the fiber dissociation as indicated in the manuscript.
6.5. Both these first and second dimension SDD-AGE show that the MLKL fibers do not dissociate during the SDD-AGE process and are indeed distinct from the RIPK1 and RIPK3 fibers. In this image, the MLKL fibers show a characteristic smear during the first dimension. However, the same fibers show a sharp diagonal line with no vertical streaking in second dimension SDD-AGE [1-LM].
LABMEDIA: 57498_Wang_Fig 4: Editors, please show 4A when the VO mentions, “MLKL fibers…dimension”. Then show 4B when the VO mentions, “sharp…SDD-AGE.”
7. Conclusion (said by authors on camera)
7.1. Sarah Hanna-Addams: While attempting this procedure, it’s important to remember that all conditions, such as voltage and length of the run must be identical during the first and second dimensions to ensure a sharp line at a 45° angle [1-MED].
7.1.1. Sarah speaks towards the camera, looking slightly off frame, interview style.
7.2. Sarah Hanna-Addams: Following this procedure, other methods like stripping the membrane and reprobing with other antibodies can be performed in order to answer additional questions like if the fiber contains other proteins [1-MED].
7.2.1. Sarah speaks towards the camera, looking slightly off frame, interview style.
7.3. Sarah Hanna-Addams: After watching this video, you should have a good understanding of how to confirm that no degradation or dissociation of amyloid or amyloid-like fibers is taking place during traditional SDD-AGE [1-MED].

7.3.1. 7.3.1. Sarah speaks towards the camera, looking slightly off frame, interview style.
*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
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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