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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out. Statements removed completely.

4. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.
 


To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  21
Number of Shots:  39

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Why is visual demonstration of this method critical?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.7.1. INTERVIEW: Author saying the above. 
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.8. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.
2. Cytosolic Protein Isolation

2.1. For cytosolic protein isolation, grow U937 (U-9-3-7) cells in RPMI 1640 (R-P-M-eye sixteen-forty) with 10% fetal bovine serum at 37 degree Celsius and 5% carbon dioxide to a final total of 6 x 108 cells [1]. Centrifuge the culture [2-TXT] and resuspend the cell pellet in room temperature PBS to a final concentration of 4 × 106 cells/mL, pipetting gently to break up clumps [3].
2.1.1. WIDE: Establishing shot of talent with cell grown culture 
2.1.2. Talent adding cells to tube OR Talent placing tubes into centrifuge TEXT: 10 min, 400 × g, RT
2.1.3. Talent resuspending the pellet in PBS 

2.2. After a second centrifugation, resuspend the pellet in ice-cold lysis buffer A at a final concentration of 2 × 107 cells/mL [1]. Add 7.5 mL of cells to a Authors: What kind of container? on ice for downstream nuclear protein extraction [2] and pellet the remaining cells by centrifugation [3].

2.2.1. Talent resuspending the pellet in lysis buffer 
2.2.2. Talent adding cells to tube on ice
2.2.3. Talent placing tubes into centrifuge TEXT: 10 min, 400 × g, 4 °C

2.3. Resuspend the pellet in cytoplasmic isolation buffer at a final concentration of 2 × 107 cells/mL, pipetting gently to break up clumps [1], before incubating the cells for 20 minutes at 4 degrees Celsius with end-over-end rotation [2].
2.3.1. Talent resuspending the pellet into buffer 
2.3.2. Talent places tube onto rotator
2.4. At the end of the incubation, centrifuge the cell suspension [1] and transfer the supernatant to a clean centrifuge tube [2-TXT]. Centrifuge the supernatant to sediment the cellular debris [3-TXT]. 
2.4.1. Talent adding tubes to centrifuge 
2.4.2. Talent transferring the supernatant to a clean tube TEXT: Store pellet on ice
2.4.3. Talent placing tube into centrifuge TEXT: 20 min, 18,000 × g, 4 °C 

2.5. After centrifugation, transfer the supernatant to a new centrifuge tube [1-TXT] and repeat the centrifugation sequence until no pellet can be observed [2]. 
2.5.1. Talent transferring the supernatant to fresh tube TEXT: Discard pellet
2.5.2. Shot of tube of supernatant without pellet

2.6. When the sample is clear of debris, store the cytosolic fraction-containing supernatant for up to 1 month at 4 degrees Celsius [1-TXT]. Then resuspend the stored cell pellet to a final concentration of 4 × 106 cells/mL of lysisa A concentration [2].
2.6.1. Talent placing tube at 4 °C TEXT: See text for >1 mo storage details 
2.6.2. Talent resuspending the pellet in lysis buffer

3. Cell Homogenization

3.1. For cell homogenization, centrifuge the cell suspension [1] and discard the supernatant to remove excess digitonin and cytosolic contaminants [2]. Resuspend the pellet in ice-cold cell homogenization buffer at a final concentration of 4 × 106 cells/mL for a 30-minute incubation on ice [3]. 	Comment by Nilesh Kolhe: Authors: Centrifugation at what speed and for how much time?
3.1.1. Talent adding tubes to centrifuge
3.1.2. Talent discarding supernatant
3.1.3. Talent resuspending the pellet into buffer

3.2. For bead-based mechanical lysis, add 30 grams of prewashed stainless steel 3.2-millimeter beads to 15 mL of lysis buffer B in a 50-mL skirted tube on ice [1]. 
3.2.1. Talent adding beads to the tube

3.3. At the end of the incubation, replace the buffer in the skirted tube/homogenizer with cell suspension [1] and blend the cells for 5 minutes at speed 8 [2].
3.3.1. Talent adding cell suspension to the bead tube
3.3.2. Talent placing tube into blender device and/or blending cells

3.4. After lysis, transfer the homogenate to a clean tube for centrifugation [2-TXT]. Then transfer the supernatant to a new tube [2].
3.4.1. Talent transferring the homogenate to clean tube TEXT: 10 min, 400 × g, 4 °C 
3.4.2. Talent transferring the supernatant to clean tube

4. Debris Removal and Crude Mitochondrial and Membrane Fraction Isolation

4.1. To remove any remaining debris from the sample, centrifuge the homogenate three times as indicated [1-TXT], transferring the supernatant to a new tube after each centrifugation [2]. 
4.1.1. Talent placing tube into centrifuge TEXT: 10 min, 500 x g, 4 °C; 10 min 1000 x g, 4 °C; 10 min, 2000 x g, 4 °C Video Editor: can include text over action, as centrifugation is a very basic procedure
4.1.2. Talent transferring the supernatant to clean tube

4.2. After the last centrifugation, to isolate the crude mitochondrial fraction, transfer the supernatant to a new tube for centrifugation [1-TXT]. After centrifugation, transfer the supernatant to a new tube [3] and place the crude mitochondrial fraction-containing pellet on ice [3].
4.2.1. Talent transferring the supernatant to clean tube TEXT: 20 min, 4000 x g, 4 °C
4.2.2. Talent transferring supernatant to new tube
4.2.3. Talent placing tube on ice 

4.3. To isolate the membrane fraction, centrifuge the collected supernatant [1-TXT] and, after discarding the supernatant, place the crude membrane fraction-containing pellet on ice [2].
4.3.1. Talent keeping the tubes for centrifugation TEXT: 1 h, 18,000 × g, 4 °C
4.3.2. Talent discarding supernatant and/or placing tube on ice

5. Isopycnic Density Gradient Purification

5.1. For isopycnic density gradient purification, resuspend the crude mitochondrial and membrane fraction pellets in 200 microliters of lysis buffer B and 1.8 mL of iodixanol [1].
5.1.1. Talent adding buffer and/or iodixanol to mitochondrial and/or membrane pellet

5.2. To create a discontinuous iodixanol gradient for each sample, first add 1 mL of 15% iodixanol to the bottom of one 8 mL open-top thin-walled ultracentrifuge tube per sample [1]. 
5.2.1. Talent adding 15% iodixanol to ultracentrifuge tube

5.3. Next, sequentially underlay 1 mL of 20% iodixanol [1], 1 mL of 25% iodixanol [2], 1 mL of 30% iodixanol [3], and 1 mL of 35% iodixanol below the 15% iodixanol layer in each tube [4].
5.3.1. Talent adding 20% iodixanol 
5.3.2. Talent adding 25% iodixanol
5.3.3. Talent adding 30% iodixanol 
5.3.4. Talent adding 35% iodixanol

5.4. Add 2 mL of the crude mitochondrial pellet suspension under the bottom layer of one gradient [1] and 2 mL of the crude membrane pellet suspension under the bottom layer of the second gradient [2].
5.4.1. Talent adding mitochondrial pellet to tube
5.4.2. Talent adding membrane pellet to tube

5.5. Carefully layer 1 mL of 10% iodixanol onto the top of each gradient [1] and balance the tubes within 10 micrograms of each other by the addition of 10% iodixanol as necessary [2] before purifying the mitochondrial and membrane fractions by density gradient centrifugation [3-TXT].
5.5.1. Talent adding iodixanol to each tube
5.5.2. Talent weighing tubes on balance and/or adding iodixanol to tube(s) 
5.5.3. Talent keeping the tubes for centrifugation TEXT: 18 h, 100,000 x g, 4 °C, min acceleration and deceleration

5.6. At the end of the separation, use a needle to puncture the side of the thin-walled tubes to collect the visible bands from each sample [1].
5.6.1. Shot of layers, then tube being punctured/band being collected from one tube

6. Nuclear Protein Isolation

6.1. For nuclear protein isolation, centrifuge the 7.5 mL aliquot of cells suspended in lysis buffer A [1] and resuspend the pellet in 800 microliters of ice-cold cell solubilization buffer with pipetting and vortexing [2]. 	Comment by Nilesh Kolhe: Authors: Please provide centrifugation conditions
6.1.1. Talent keeping the tubes for centrifugation
6.1.2. Talent pipetting and/or vortexing sample, with buffer container visible in frame

6.2. Incubate the suspension on ice for 30 minutes to disrupt the plasma and organelle membranes while protecting the nuclear proteins [3].
6.2.1. Talent keeping the tubes on ice for incubation

6.3. At the end of incubation, centrifuge the cell suspension [1-TXT] and resuspend the pellet in 800 microliters of ice-cold nuclear lysis buffer supplemented with 1 unit/microliter of benzonase and gentle pipetting [2]. Incubate the mixture on an end-over-end rotator at 4 degree Celsius to disrupt the nuclear membrane [3].
6.3.1. Talent keeping the tubes for centrifugation TEXT: 10 min, 7,000 × g, 4 °C
6.3.2. Talent mixing lysis buffer and enzyme with pellet by gentle pipetting
6.3.3. Talent placing mixture onto rotator for incubation

6.4. After 30 minutes, sonicate the mixture three times for 5 seconds at 20% power with a 5-second pause between pulses to shear the nucleic acids [1]. After the last sonication, centrifuge the homogenate [1] and collect the supernatant as the nuclear fraction without disturbing the pellet [2].
6.4.1. Talent keeping the tubes for centrifugation TEXT: 10 min, 7800 x g, 4 °C
6.4.2. Talent collecting the nuclear fraction 


Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 175. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

7. Results: Fractionation of U937 Cells by Isopycnic Density Gradient Purification

7.1. [bookmark: _Hlk64567529]Western blot of each of the fractions after density gradient purification [1] shows a localization of the mitochondrial fraction to the 25- and 30% iodixanol layers [2] and a localization of the membrane fraction to the 10- and 15% iodixanol layers [3].
7.1.1. LAB MEDIA: Figure 2 Video Editor: please emphasize dark bands for VDAC marker in 25% and 30% iodixanol fractions 
7.1.2. LAB MEDIA: Figure 2 Video Editor: please emphasize dark bands for Na,K+ ATPase marker in 10% and 15% iodixanol

7.2. Western blot analysis also confirms that each isolated sample is pure and free from contamination by proteins from other parts of the cell [1].
7.2.1. LAB MEDIA: Figure 3A Video Editor: please sequentially emphasize bands in cyto, nuc, mito, and mem lanes

7.3. In addition, densiometric analysis of the band intensity of each sample confirms the reproducibility and statistical significance of the data [1].
LAB MEDIA: Figures 3B-3E Video Editor: please sequentially emphasize the cyto band in Figure 3B, the nuc band in Figure 3C, then mito band in Figure 3D, and the mem band in Figure 3E

7.4. Improper execution of the fractionation can result in cross contamination of the cellular components [1]. A high concentration of histone H3 (H-three) in the cytosolic fraction, for example, can be due to improper clarification of the cytosolic fraction [2].
7.4.1. LAB MEDIA: Figure 4
7.4.2. LAB MEDIA: Figure 4 Video Editor: please emphasize cyto:Histone H3 band 

7.5. Failure during the isopycnic density purification can result in contamination of the membrane fraction [1].
7.5.1. LAB MEDIA: Figure 4 Video Editor: please emphasize bands in mem lane

7.6. It can be useful to perform a protein quantification assay before the western blot analysis [1] to confirm that the fractions do indeed contain protein, to allow gel loading based on the protein quantity, and to confirm that the procedure has been properly executed [2].
7.6.1. LAB MEDIA: Table 1 
7.6.2. LAB MEDIA: Table 1 Video Editor: please sequentially emphasize Cytoplasm, Nucleus, Mitochondria, and Membrane Yields






Conclusion
8. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
8.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
8.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
8.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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