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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?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. 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.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

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

Current Protocol Length
Number of Steps:  22
Number of Shots:  58 

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to 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 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. 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 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. 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 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
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 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
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 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. 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 20 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Preparation of Neutravidin-NPF-coated beads 
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, gather the required reagents [1]. Prepare a 50-microliter nucleation-promoting factor or NPF (N-P-F) and neutravidin coating mixture [2]. Mix the coating mixture gently by pipetting up and down 5 to 10 times while avoiding bubble formation [3].
2.1.1. WIDE: Talent arranging the reagents on the workbench. Videographer: Please obtain CU shot as well for this shot.
2.1.2. TEXT ON A PLAIN BACKGROUND:
NPF and Neutravidin Coating Mixture:
GST-VCA - 5 µL
Neutravidin - 10 µL 
X buffer - 35 µL 
2.1.3. Talent gently pipetting the coating mixture up and down without bubble formation.
2.2. Transfer 5 microliters of bead slurry to a microcentrifuge tube [1]. Add 10 microliters of X buffer to the beads and pipette at least 5 times [2]. Pellet the beads by centrifugation at 16,000 g for 2 minutes at 4 degrees Celsius [3]. Carefully remove the supernatant by tilting the tube and aspirating from the side opposite the bead pellet [4].
2.2.1. Talent transferring 5 microliters of bead slurry into a microcentrifuge tube.
2.2.2. Talent adding X buffer to the beads and pipetting repeatedly.
2.2.3. Talent placing the microcentrifuge tube into the centrifuge.
2.2.4. Talent tilting the tube and aspirating the supernatant from the side opposite the bead pellet.
2.3. Resuspend the washed beads in 50 microliters of the previously prepared coating mixture [1]. Mix the suspension by gentle pipetting, and leave a small air bubble to facilitate mixing during incubation [2]. Incubate the beads on a benchtop rotator at 20 revolutions per minute for 2 hours at 4 degrees Celsius [3]. Pellet the beads by centrifugation at 16,000 g for 2 minutes at 4 degrees Celsius and carefully remove the supernatant containing excess neutravidin and GST-VCA [4].	Comment by Lakshmi Priya: Please provide fullform
2.3.1. Talent resuspending the washed beads in the coating mixture.
2.3.2. Talent gently pipetting the bead suspension and leaving a small air bubble in the tube.
2.3.3. Talent placing the tube on the benchtop rotator.
2.3.4. Talent placing the tube into the centrifuge
2.4. Resuspend the coated beads in 200 to 400 microliters of 10 milligrams per milliliter BSA prepared by diluting the 100 milligrams per milliliter BSA stock solution in X buffer [1]. Incubate the suspension on ice for 30 minutes to block unoccupied binding sites on the bead surface [2]. Pellet the beads by centrifugation at 16,000 g for 2 minutes at 4 degrees Celsius and carefully remove the supernatant [3].
2.4.1. Talent resuspending the coated beads in the diluted bovine serum albumin solution.
2.4.2. Talent placing the tube on ice.
2.4.3. Talent placing the tube into the centrifuge
2.5. Resuspend the beads in 50 microliters of 1 milligram per milliliter BSA prepared in X buffer [1]. Pellet the beads by centrifugation at 16,000 g for 2 minutes at 4 degrees Celsius [2]. Remove the supernatant, and repeat the wash twice [3]. Store the coated beads in 1 milligram per milliliter BSA prepared in X buffer on ice and use them within 1 week [4].
2.5.1. Talent resuspending the beads in bovine serum albumin prepared in X buffer.
2.5.2. Talent placing the tube into the centrifuge.
2.5.3. Talent removing the supernatant.
2.5.4. Talent storing the coated beads on ice.

3. Preparation of myosin-decorated and fluorescent dye-decorated beads
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Exchange the storage X buffer with the M buffer before myosin coating [1]. Divide 50 microliters of neutravidin-NPF-coated beads equally into two microcentrifuge tubes [2].
3.1.1. Talent exchanging the storage X buffer with M buffer.
3.1.2. Talent dividing the neutravidin-nucleation-promoting factor-coated beads equally into two microcentrifuge tubes.
3.2. Pellet the beads by centrifugation at 16,000 g for 2 minutes at 4 degrees Celsius and carefully remove the supernatant [1]. Wash the beads with 25 microliters of 1 milligram per milliliter BSA prepared in M buffer [2]. Pellet the beads by centrifugation at 16,000 g for 2 minutes at 4 degrees Celsius, carefully remove the supernatant, and repeat the wash twice [3].
3.2.1. Talent placing the microcentrifuge tubes into the centrifuge.
3.2.2. Talent adding bovine serum albumin prepared in M buffer to the beads.
3.2.3. Talent placing the tubes into the centrifuge for the wash steps.
3.3. Resuspend the control beads in 25 microliters of 1 micromolar biotin-carboxyfluorescein 640 or CF640 (C-F-six-forty) fluorescent dye diluted from the stock solution in M buffer [1].
3.3.1. Talent resuspending the control beads in the biotin-carboxyfluorescein 640 fluorescent dye solution.
3.4. Resuspend the myosin beads in 25 microliters of 500 nanomolar to 1 micromolar biotinylated myosin supplemented with 1 to 5 micromolar calmodulin [1].
3.4.1. Talent resuspending the myosin beads in the biotinylated myosin solution supplemented with calmodulin.
3.5. After covering the tubes with aluminum foil, incubate the bead suspensions on ice for at least 30 minutes [1]. Pellet the beads by centrifugation at 16,000 g for 2 minutes at 4 degrees Celsius and carefully remove the supernatant containing excess biotinylated myosin or fluorescent dye [2].
3.5.1. Talent placing the aluminum foil-covered tubes on ice.
3.5.2. Talent placing the tubes into the centrifuge.
3.6. Wash the decorated beads with 25 microliters of 1 milligram per milliliter BSA prepared in M buffer [1]. Pellet the beads by centrifugation at 16,000 g for 2 minutes at 4 degrees Celsius, carefully remove the supernatant, and repeat the wash twice [2].
3.6.1. Talent adding bovine serum albumin prepared in M buffer to the decorated beads.
3.6.2. Talent placing the tubes into the centrifuge for the wash steps.
3.7. Supplement the myosin-decorated beads with 1 to 5 micromolar calmodulin [1]. Store the far-red fluorescent dye-decorated beads or myosin-decorated beads in 1 milligram per milliliter BSA prepared in M buffer on ice [2]. Protect all decorated beads from light by covering the tubes with aluminum foil [3]. 	Comment by Lakshmi Priya: These steps are rearranged. Kindly review	Comment by Lakshmi Priya: Which would be used during filming?
3.7.1. Talent storing the decorated bead suspensions on ice.
3.7.2. Talent pipetting calmodulin into the microcentrifuge tube containing the myosin-decorated beads.
3.7.3. Talent covering the tubes with aluminum foil.

4. Preparation of the Actin Motility Assay and Sample Imaging
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Prepare rabbit skeletal muscle actin from acetone powder [1]. Purify monomeric globular actin or G-actin by size-exclusion chromatography using a Sephacryl S-300 column [2] equilibrated with G-buffer [3]. Store the purified G-actin on ice at 4 degrees Celsius and use it within 2 to 3 weeks [4].     
4.1.1. Talent loading the rabbit skeletal muscle actin sample for purification.
4.1.2. Talent collecting purified globular actin from the Sephacryl S-300 size-exclusion chromatography column.
4.1.3. TEXT ON A PLAIN BACKGROUND:
Preparation of G-buffer:
Tris-HCl (pH 8.0) – 2 mM
ATP – 0.2 mM
CaCl₂ – 0.1 mM
NaN₃ – 1 mM
DTT – 0.5 mM
4.1.4. Talent storing the purified globular actin on ice.
4.2. Purify the Actin-related protein 2/3 or Arp2/3 complex from bovine brain [1]. Divide the purified protein into single-use aliquots, flash-freeze the aliquots, and store them at minus 80 degrees Celsius [2].	Comment by Lakshmi Priya: Please provide pronunciation
4.2.1. Talent performing purification of the Actin-related protein 2/3 complex from bovine brain.
4.2.2. Talent dispensing the purified protein into single-use microcentrifuge tubes.
4.3. Express and purify human CapZ (Cap-Z) [1]. Divide the purified protein into single-use aliquots, flash-freeze the aliquots and store them at minus 80 degrees Celsius [2].
4.3.1. Talent performing purification of human CapZ.
4.3.2. Talent dispensing the purified CapZ into single-use microcentrifuge tubes.
4.4. After purifying the calmodulin, aliquot the purified protein and store it at minus 20 degrees Celsius [3].
4.4.1. Talent dispensing purified calmodulin into aliquot tubes.
4.5. Assess the quality of the purified Arp 2/3 complex, CapZ (Cap-z), and calmodulin before use [1]. Evaluate protein purity by Coomassie-stained SDS-PAGE [2]. Determine protein concentration by measuring the absorbance at 280 nanometers or by using a standard colorimetric protein assay with freshly thawed aliquots [3]. 	Comment by Lakshmi Priya: Which method would be used during filming?
4.5.1. Talent arranging the thawed protein aliquots on the workbench.
4.5.2. Talent performing SDS-PAGE.
4.5.3. Talent measuring protein concentration using a spectrophotometer or performing a standard colorimetric protein assay.
4.6. Verify Arp 2/3 complex activity by assessing NPF-dependent actin assembly using a pyrene-actin polymerization assay or by robust branched actin comet-tail formation in the bead motility assay [1]. Verify CapZ activity by assessing modulation of actin filament growth and comet-tail morphology in the bead motility assay [2]. Verify calmodulin quality by SDS-PAGE [3] and by its ability to support myosin-I activity in motility assays [4]. Compare the performance of any new protein preparation with a previously validated preparation before quantitative experiments [5].	Comment by Lakshmi Priya: Which method would be used during filming?
4.6.1. SCREEN: Display representative pyrene-actin polymerization assay data showing nucleation-promoting factor-dependent actin assembly, or SCOPE: Show robust branched actin comet-tail formation around the beads.
Videographer: Please film the shots labelled as SCREEN
4.6.2. SCOPE: Show representative bead motility assay images illustrating differences in actin filament growth and comet-tail morphology in the presence of CapZ.
Videographer: Please film the shots labelled as SCOPE
4.6.3. Shot of a Coomassie-stained SDS-PAGE gel showing the calmodulin band
4.6.4. SCOPE: Representative motility assay demonstrating myosin-I activity supported by calmodulin.
4.6.5. SCREEN: Display side-by-side quantitative assay results comparing the previously validated protein preparation with the newly prepared protein sample.
4.7. Prepare a 50-microliter motility mixture [1-TXT].
4.7.1. Representative shot of talent adding BSA and bead slurry into a container to prepare the motility mixture. TXT: Refer to the text for the motility mixture preparation
4.8. Initiate the reaction by adding 4 microliters of 50 micromolar G-actin containing 5% to 10% fluorescently labeled G-actin [1]. Mix the reaction immediately and designate this time point as time equals 0 [2].
4.8.1. Talent adding fluorescently labeled globular actin to initiate the reaction.
4.8.2. Talent mixing the reaction.
4.9. Clean the glass slide and coverslip with 70% ethanol, followed by deionized water [1]. Plasma-clean the glass surfaces using ambient-air plasma for 10 minutes [2]. Apply 2.3 microliters of the reaction mixture to the glass slide [3]. Place a 22-millimeter-by-22-millimeter coverslip over the sample to form a squeeze chamber with an approximate chamber height of 4.3 micrometers [4]. Seal the chamber with vacuum grease [5].
4.9.1. Talent cleaning the glass slide and coverslip with ethanol followed by deionized water.
4.9.2. Talent placing the glass slide and coverslip into the plasma cleaner.
4.9.3. Talent dispensing 2.3 microliters of the reaction mixture onto the glass slide.
4.9.4. Talent placing the 22-millimeter × 22-millimeter coverslip onto the sample to form the squeeze chamber.
4.9.5. Talent applying vacuum grease around the coverslip edges.
4.10. Using an epifluorescence microscope, acquire fluorescence images [1].
4.10.1. Talent placing the chamber under microscope.









Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 80.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 	Comment by Lakshmi Priya: Please check whether the shots are correctly matched with their corresponding narration. Also, verify that the key findings of the protocol described above are presented.

5.1. Surface-bound NPFs stimulated Arp2/3 complex-mediated branched actin assembly around the bead surface, and actin first appeared as a sparse shell surrounding the bead [1].
5.1.1. LAB MEDIA: Figure 1C. Video editor: In the control row, emphasize the image in 175s.
5.2. As polymerization proceeded, the actin shell expanded [1], and the network became more densely entangled [2].
5.2.1. LAB MEDIA: Figure 1C. Video editor: Highlight the thin outline around the white shape in the control row, fourth image (475 seconds).
5.2.2. LAB MEDIA: Figure 1C. Video editor: Highlight the white cloud-like shape, between the round bead and its outside border, in the top row, fourth image (475 seconds).
5.3. Continued actin assembly at the bead surface drove outward network growth, which led to symmetry breaking [1] and the formation of a polarized comet tail [2].
5.3.1. LAB MEDIA: Figure 1C. Video editor: Highlight the white outer line in the control row in 675s.
5.3.2. LAB MEDIA: Figure 1C. Video editor: Highlight the white tail line in the control row in 675s.
5.4. Once a comet tail was established, ongoing actin nucleation and polymerization at the bead surface supported sustained bead movement [1].
5.4.1. LAB MEDIA: Figure 1C. Video editor: Highlight the image in the control row in 175, 275, 375, 475, and 675 seconds.
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