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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  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 (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
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. Filming location: Will the filming need to take place in multiple locations?   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:  11
Number of Shots:  22

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. Ziad Sabry: This protocol allows researchers to quantify planarian behavior and dissect the mechanisms underlying this behavior by combining quantitative behavioral analysis with molecular and chemical perturbations. 

REQUIRED: What is the main advantage of this technique?
1.2. Ziad Sabry: This technique is easily accessible to all skill levels as it does not require advanced instruments or specialized software to get quantitative behavioral readouts of free-moving planarians.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3.: 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. Kevin Bayingana: “Scrunching” can be used to study nociception in planarians and serves as a sensitive endpoint to assay disrupted nervous system function caused by xenobiotics and disease.

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?
1.1. Enter author name: 

OPTIONAL: Why is visual demonstration of this method critical?
1.2. Enter author name: 

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.

1.6. Ziad Sabry: Demonstrating the procedure will be Christina Rabeler, the lab manager from my laboratory. Include additional demonstrators as needed.  
1.2.1. INTERVIEW: Author saying the above. 
1.2.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.3. 

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. Quantitative Planarian Behavior Assays
2.1. Begin by placing a dimmable LED panel upon a flat surface, which will provide a uniform white background and can be used as an adjustable light source to obtain appropriate contrast [1]. Place a 100-millimeter Petri dish arena on the LED panel [2].
2.1.1. WIDE: Establishing shot of talent positioning the LED panel.
2.1.2. Talent placing the Petri dish on the panel.
2.2. Mount a camera on a ring stand above the arena [1] and adjust its position, height, and focus as necessary so that the entire arena is centered within the field of view and is in focus [2].
2.2.1. Talent mounting the camera. 
2.2.2. Talent adjusting the camera position and focus. Videographer: If possible, show the field of view of the camera. 
2.3. Fill the arena with approximately 25 milliliters of the appropriate exposure media to half-maximum volume [1]. Turn on the LED panel and turn off any other light sources that may negatively affect recording quality [2].
2.3.1. Talent filling the arena. 
2.3.2. Talent turning on the LED panel and turning off other light sources.
2.4. Drop a planarian at the center of the arena using a transfer pipette. When testing a chemical solution, transfer the planarian with as little of planarian water as possible so that the concentration of the chemical is not significantly changed [1]. Begin recording data as image sequences in a native Fiji format [2-TXT].
2.4.1. Talent dropping the planarian. 
2.4.2. Talent starting recording. TEXT: TIFF, GIF, JPEG, PNG, DICOM, BMP, PGM, or FITS
2.5. For gliding experiments, record 1 to 2 minutes of gliding behavior. For scrunching or peristalsis experiments, record long enough to capture at least 3 consecutive oscillations occurring in a straight line. Once the experiment is completed, terminate the recording [1].
2.5.1. Talent recording planarian, then terminating the recording at the appropriate time point.
2.6. If the planarian reaches the boundary of the arena without satisfying the termination criterion, pipette the planarian back to the center of the arena [1].
2.6.1. Planarian reaching the boundary of the arena and talent pipetting it back to the center. 
2.7. Authors: Please record screen capture footage for steps 1.2.2 – 1.2.10 in your text manuscript and upload them to your project page, then I will write voiceover text to match. Please email me when the video files have been uploaded.

3. Scrunching Induction
3.1. To induce scrunching via noxious temperature, heat planarian water in a glass beaker to 65 degrees Celsius on a hot plate [1]. Place a planarian in the center of the arena and wait until it orients itself upright and begins gliding [2], then begin recording [3].
3.1.1. Water heating on a hot plate. 
3.1.2. Talent placing the planarian in water and the planarian orienting itself. Videographer: Obtain multiple usable takes, this will be reused in 3.4.1. 
3.1.3. Talent starting the recording. Videographer: Obtain multiple usable takes, this will be reused in 3.4.2.
3.2. Use a P-200 pipette to slowly pipette 100 microliters of the pre-heated planarian water post-pharyngeally onto the tail end of the planarian to induce scrunching [1]. Stop the recording once scrunching has ceased [2]. 
3.2.1. Talent pipetting the heated water on the planarian tail and the planarian scrunching. 
3.2.2. Scrunching ceasing. 
3.3. Place the planarian in a recovery container [1] and exchange the media in the petri dish with fresh, room temperature planarian water if running more experiments [2].
3.3.1. Talent placing the planarian in the recovery container. 
3.3.2. Talent exchanging the bath water. 
3.4. To induce scrunching via amputation, transfer a planarian to the center of the arena and wait until the planarian orients itself upright and begins gliding [1], then begin recording [2]. Amputate the planarian with a clean razor blade, making sure that the cut location is consistent across experiments [3].
3.4.1. Use 3.1.2.
3.4.2. Use 3.1.3.
3.4.3. Talent amputating the planarian. 
3.5. Stop the recording once the anterior piece has ceased scrunching [1]. Remove both pieces, place them in a separate container, and allow them to regenerate for 7 days. Amputated planarians can be reincorporated into the home container once regenerated [2].
3.5.1. Anterior piece scrunching ceasing.
3.5.2. Talent transferring pieces in a separate container. 



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. 
2.2
2.4
2.5
2.6
3.2
3.4
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.

[bookmark: _GoBack]3.2 It can be difficult to induce scrunching consistently across multiple planarians through pipetting. It is important to pipette slowly and consistently (in volume and duration) onto the tail region of the planarian. To achieve this, the pipette should move along with the planarian, continuously exposing the tail to the stimulus (hot water, chemical, etc.) 

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: 200. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

4. Results: Species Specific Responses to Near UV Light and Cinnamaldehyde Exposure
4.1. This protocol was used to test whether near-UV light exposure induces scrunching in S. mediterranea and D. japonica planarians [1]. While D. japonica planarians scrunch when exposed to near-UV light [2], S. mediterranea planarians either exhibit tail thinning or no response [3].
4.1.1. LAB MEDIA: Figure 4. 
4.1.2. LAB MEDIA: Figure 4. Video Editor: Emphasize the D. japonica images in A and data in B.
4.1.3. LAB MEDIA: Figure 4. Video Editor: Emphasize the S. mediterranea images in A and data in B.
4.2. A quantification of the scrunching parameters for the D. japonica planarians that exhibited at least 3 consecutive straight-line scrunches reveals characteristic scrunching parameters for this species [1].
4.2.1. LAB MEDIA: Figure 4 B. Figure 5 A. Video Editor: Show the following text somewhere on the screen. TEXT:  = 0.84 ± 0.14,  = 0.56 ± 0.06,  = 0.47 ± 0.07, and  = 0.56 ± 0.03, values reported as mean ± standard deviation for N=7
4.3. In contrast, exposure to 250 micromolar cinnamaldehyde, a known TRPA1 agonist in mice, causes scrunching in S. mediterranea [1], whereas D. japonica planarians display a mixture of snake-like and oscillatory motion, interrupted by gliding or vigorous head turns [2].
4.3.1. LAB MEDIA: Figure 5 A. Video Editor: Emphasize the S. mediterranea data. 
4.3.2. LAB MEDIA: Figure 5 A. Video Editor: Emphasize the D. japonica data.
4.4. A quantification of the samples with at least three consecutive oscillations yielded significantly lower values for 3 out of 4 parameters than expected for scrunching in this speciesD. japonica, indicating that the observed oscillatory motion is not scrunching [1-TXT].
4.4.1. LAB MEDIA: Figure 5 A. Video Editor: Show the following text somewhere on the screen. TXT:  = 0.43 ± 0.08,  = 0.39 ± 0.03,  = 0.17 ± 0.02, and  = 0.54 ± 0.06, values reported as mean ± standard deviation for N=8
4.5. RNAi confirms the specificity of scrunching in response to cinnamaldehyde exposure in S. mediterranea [1]. Within 180 seconds of exposure in planarian water all control RNAi planarians scrunched [2], compared to none of the SmTRPA1 (spell out ‘S-M-T-R-P-A-one’) RNAi planarians, demonstrating that S. mediterranea scrunching in cinnamaldehyde requires SmTRPA1 [3]. Authors: Is the pronunciation of SmTRPA1 correct? Yes.
4.5.1. LAB MEDIA: Figure 5 B. 
4.5.2. LAB MEDIA: Figure 5 B. Video Editor: Emphasize the control data (black). 
4.5.3. LAB MEDIA: Figure 5 B. Video Editor: Emphasize the SmTRPA1 RNAi data (blue). 









Conclusion
5. [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.
5.1. Ziad Sabry: (2.4; 2.6; 3.2; 3.4) It is essential to be consistent in how the animals are manipulated to reduce noise and ensure reproducibility in the behavioral measurements.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
5.2. Kevin Bayingana: This protocol can be expanded to include body shape analysis, which would allow for identification and quantification of other planarian behaviors that are not captured here.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
5.3. 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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