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Author Questionnaire 
1. Microscopy: Does your protocol demonstrate the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  Y  
If you require a microscope but can record movies/images through your microscope with your own camera, please indicate Yes here: Enter Yes or No.  
If you require a microscope but you do not have a camera, 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 here: Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

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 the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements outside of the filming date. JoVE can provide support for this option.

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

☐ 	Author interview statement opt out (interview statements removed completely from paper). 

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

· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Protocol Length
Number of Shots: 20

 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please 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.[1].

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

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.[1].

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

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.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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.[1].

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

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.[1].

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

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.[1].

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

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No

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][2].

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. 

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. Worm Locomotor Activity Analysis in Liquid Medium on Glass Slides
2.1. To analyze C. elegans locomotor activity in liquid medium on glass slides, after synchronizing control and mutant worm strains on NGM (N-G-M) plates with and without drug treatments of interest to the L4 stage [1-TXT], use a worm pick and a stereomicroscope to pick five worms per strain and condition into a single 20-microliter drop of S. basal solution on a glass slide [2].
2.1.1. WIDE: Talent placing worm dish under microscope TEXT: See text for all medium and solution preparation details
2.1.2. SCOPE: Worms being picked from dish and/or placed into droplet
2.2. Add worms from the same experimental condition from different NGM plates to multiple droplets on the same slide to obtain multiple technical replicates [1].
2.2.1. Talent adding worm to droplet, with other droplets and plates visible in frame

2.3. When all of the worms have been collected, allow the worms to acclimate on the slide for 1 minute at room temperature [1] before recording the worm swim activity in each drop for 1 minute at 15 frames per second per drop [2].

2.3.1. Talent setting timer, with seeded microscope slide visible in frame
2.3.2. SCREEN: To be provided by Authors: Worm activity being recorded for one drop

3. C. elegans Locomotor Activity Recording Analysis in ZebraLab Software

3.1. To analyze the recorded C. elegans locomotor activity using ZebraLab software, use the ZEBRALAB AVI option to upload videos to the software [1].

3.1.1. WIDE: Talent uploading videos, with monitor visible in frame

3.2. Click on the Quantization with AVI Files option. To create a new protocol, select File and Generate Protocol. Open the Protocol Parameters and select 1 minute in the Experiment Duration window [1].

3.2.1. SCREEN: To be provided by Authors: Click Quantization with AVI files, File and Generate Protocol being selected, Protocol Parameters being opened, then 1 minute being selected 

3.3. Select No Time Bin and Integration Period, according to the data output desired and select File and Open a Movie to upload each individual video file that was previously recorded. [1-TXT].

3.3.1. SCREEN: To be provided by Authors: No time bin, integration period, file and open a movie being selected and/or video being uploaded TEXT: Time bin = time over which activity will be averaged

3.4. To build a single area of detection, click Arena to create an area around the whole liquid drop in which the worms are located and click Select and the green circle icon. The activity of all of the worms in the selected drop will be detected in the selected area [1].

3.4.1. SCREEN: To be provided by Authors: Arena being clicked, area being created, then Select and green circle icon being clicked, then worm activity being detected

3.5. Next, select Calibration and Draw to draw a horizontal line from the left to the right of the video area, indicating the distance to calibrate, and select Apply to Group [1].

3.5.1. SCREEN: To be provided by Authors: Calibration and Draw being selected, then line being drawn, and Apply to Group being selected

3.6. Unselect the Arena icon and adjust the Detection Sensitivity and Activity Threshold to allow detection of all the different C. elegans worm strains to be analyzed [1].

3.6.1. SCREEN: To be provided by Authors: Icon being unselected, Sensitivity and threshold being adjusted/worms being detected

3.7. Set Display Scale at 70 to visualize the track made by the animal while the activity analysis is underway and select Apply to Group [1].

3.7.1. SCREEN: To be provided by Authors: Display Scale being set to 70/track being visualized, then Apply to group being selected

3.8. To analyze the videos, click Experiment, Execute, Save as, and Start. A window will appear asking whether to analyze the video at the maximum computer speed. Click Yes and the Running Experiment window will open. Click Start [1].

3.8.1. SCREEN: To be provided by Authors: Experiment, Execute, Save as, and Start being clicked, window opening, Yes being clicked, Running Experiment opening, then Start being clicked 

3.9. When the recording analysis is complete, click Experiment and Stop to save the activity analyzed in the droplet in a spreadsheet [1-TXT].

3.9.1. SCREEN: To be provided by Authors: Experiment and Stop being clicked/activity being saved TEXT: Repeat for each droplet

4. Worm Locomotor Activity Analysis in Liquid Medium in 96-Well Plate Format

4.1. To analyze C. elegans locomotor activity in liquid medium in a 96-well plate format, when the worms reach the L4 stage, add 50 microliters of 2% weight per volume of E. coli OP50 (O-P-fifty) in S. basal medium to each well of a clear, 96-well, flat-bottom microplate [1].

4.1.1. WIDE: Talent adding medium to plate, with medium container visible in frame

4.2. Use a stereomicroscope to manually pick 15 synchronized worms per well of the 96-well plate [1] and allow the worms to acclimate for 20 minutes [2].

4.2.1. SCOPE: Worm being transferred to well
4.2.2. Talent setting timer, with plate visible in frame

4.3. At the end of the acclimation period, use a standard flatbed scanner to scan each microplate two times with less than 10 seconds between scans [1].

4.3.1. Talent placing plate onto scanner	

4.4. To analyze the scans, use open source software [1] to align the two sequential scans and acquire the pixel change data between the two images and the relative WormScan score to determine the changes in locomotor response based on the light intensity produced by the scanner when set to a pixel threshold of 5 [2].

4.4.1. Talent opening software, with monitor visible in frame
4.4.2. SCREEN: To be provided by Authors: Scans being aligned, then pixel change and WormScan data being acquired




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: 87. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.

5. Results: Comparative Analysis of Locomotor Activity by ZebraLab and WormScan Software Assays 
5.1. In this analysis of C. elegans locomotor activity in a single drop of liquid medium [1], the mitochondrial complex one disease worms demonstrated a significant 38% decrease in their locomotor activity at the L4 stage [2] compared to wildtype worms [3].

5.1.1. LAB MEDIA: Figures 3A and 3B
5.1.2. LAB MEDIA: Figures 3A and 3B Video Editor: please emphasize gas-1(fc21) data clusters 
5.1.3. LAB MEDIA: Figures 3A and 3B Video Editor: please emphasize N2 (WT) data clusters 

5.2. Similarly, WormScan analysis of the same populations [1] showed a significant reduction in locomotor activity for the L4 stage disease model worms [2] compared to N2 Bristol wild-type worms [3].

5.2.1. LAB MEDIA: Figure 3C
5.2.2. LAB MEDIA: Figure 3C Video Editor: please emphasize gas-1(fc21) data bar
5.2.3. LAB MEDIA: Figure 3C Video Editor: please emphasize N2 (WT) data bar

5.3. This locomotive activity loss was also observed in adult day 1 stage mitochondrial complex one disease worms as assessed by WormScan analysis [1].

5.3.1. LAB MEDIA: Figure 3D Video Editor: please emphasize gas-1(fc21) data bar




Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give 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.
6.1. 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.[1].

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. 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. [1].

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. 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. [1].

6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
Is each interview statement 30 words or fewer? ☐ Yes
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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