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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: 18
Number of Shots: 37 

Introduction
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.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· 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: What is the scope of your research? What questions are you trying 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 30 or fewer words.

What are the most recent developments in your field of research?
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.
What technologies are currently used to advance research in your field?
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 30 or fewer words.
What are the current experimental challenges?
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 30 or fewer words.

What significant findings have you established in your field?
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.

What research gap are you addressing with your protocol?
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.

What advantage does your protocol offer compared to other techniques?
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 30 or fewer words.
How will your findings advance research in your field?
1.8. 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.
What new scientific questions have your results paved the way for?
1.9. 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.
What questions will future research focus on?
1.10. 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.


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


Ethics Title Card
This research has been approved by the University of Guelph’s Animal Care Committee and followed guidelines from the Canadian Council on Animal Care


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. 

2. Preparing the Rat for Testing Plantar Flexor Mechanical Function
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. After anesthetizing the rat, position the rat with its nose and mouth placed securely in a nose cone on a heated platform [1-TXT]. Continuously monitor the rat’s breathing and pulse rate to maintain a safe and consistent depth of anesthesia [2].
2.1.1. WIDE: Talent positioning the anesthetized rat with its nose and mouth in a nose cone on a heated platform. TXT: Anesthesia: 4% Isoflurane
2.1.2. Talent observing a monitor showing the rat’s breathing and pulse rate.
2.2. Using a sterile applicator, spread ophthalmic ointment over both eyes of the rat to prevent dryness during the procedure [1]. Using an electric razor, shave all hair from the rat’s left leg [2].
2.2.1. Talent applying ointment gently over the rat’s eyes with a gloved hand.
2.2.2. Talent carefully removing hair from the left leg using an electric razor.
2.3. Next, apply a commercial hair removal cream evenly over the entire leg using a cotton swab [1]. After waiting for 3 minutes, scrape off the cream using multiple cotton swabs as needed to ensure the leg is as hair-free as possible [2].
2.3.1. Talent applying depilatory cream to the rat’s leg using a cotton swab.
2.3.2. Talent scraping the cream off the leg using several clean cotton swabs.
2.4. Wet cotton balls with distilled water and use them to wipe the entire surface of the leg, removing any remaining cream or debris [1]. Pat the leg dry using a paper towel to prepare it for electrode placement [2].
2.4.1. Talent cleaning the leg using moistened cotton balls.
2.4.2. Talent drying the rat’s leg thoroughly with a folded paper towel.

2.5. Now, wrap surgical tape tightly around the rat’s foot and the foot pedal to secure the foot in place [1]. Ensure the heel is fixed securely into the slot at the base of the foot pedal [2]. Adjust the foot pedal position using adjustment knob 3 to bring it closer or farther away as needed, so that the knee is extended as much as possible [3].
2.5.1. Talent wrapping surgical tape around the rat’s foot and foot pedal to secure the positioning.
2.5.2. Close-up of the heel seated in the slot at the bottom of the foot pedal.
2.5.3. Talent turning adjustment knob 3 to reposition the foot pedal for optimal knee extension.
2.6. Then, set up the tibial clamp by pushing it firmly into the mid-proximal region of the tibia to stabilize the lower leg [1]. Using adjustment knobs 1 and 2, align the foot pedal with the clamp to ensure proper positioning [2].
2.6.1. Talent securing the tibial clamp into the mid-proximal tibia.
2.6.2. Talent rotating adjustment knobs 1 and 2 to align the foot pedal with the clamp.
2.7. Using tweezers, spread conductive gel over the surfaces of both electrodes and onto the posterior side of the rat’s leg [1].
2.7.1. Talent using tweezers to apply conductive gel to both electrodes and the back of the rat’s leg.
2.8. To identify the electrode placement sites, palpate the muscle bulge on the posterior aspect of the lower leg [1]. Place the distal electrode just below the gastrocnemius muscles, and the proximal electrode at the top end of the gastrocnemii, where they meet the knee joint [2-TXT]. 
2.8.1. Talent palpating the back of the leg to locate the gastrocnemius bulge before placing the electrodes.
2.8.2. Talent positioning both electrodes on the posterior side of the leg with visible gel contact. TXT: Apply conductive gel between electrodes and skin
2.9. Then, turn the gear to raise the electrodes gently into contact with the leg, ensuring consistent stimulation contact [1]. Do not apply excessive upward force and verify that there is a slight bend in the axle holding the electrodes to keep them stable during stimulation [2].
2.9.1. Talent turning the gear slowly to elevate the electrodes toward the leg.
2.9.2. Close-up of the axle with a visible slight bend, showing proper electrode positioning without exerting passive torque.

3. Current Optimization for 100 Hz Stimulation
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Confirm that the 100 hertz at 90-degree protocol is preloaded on the stimulator [1]. Set the stimulator current to 20 milliamperes to allow for low-level stimulation and assess electrode or gel placement quality [2].
3.1.1. SCREEN: Show the stimulator interface with the 100 hertz at 90-degree protocol preloaded.
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21001738
3.1.2. SCREEN: Display the researcher adjusting the stimulator setting to 20 milliamperes on screen.

3.2. Click on Start test to initiate the protocol, observing visible muscle contractions [1]. Once the stimulation completes, click on Analysis and ensure the Baseline correction box is selected to evaluate the torque produced [2].
3.2.1. SCREEN: Show cursor clicking on Start test and capture footage of the rat's leg as muscle contractions occur.
3.2.2. SCREEN: Show the Analysis screen being opened and the Baseline correction box being clicked.
3.3. After allowing a 2-minute rest period, increase the stimulation current to 30 milliamperes [1]. Run the protocol again and evaluate the torque output in the Analysis section, confirming that Baseline correction remains selected [2].
3.3.1. SCREEN: The stimulation setting is being set to 30 milliamperes, and the protocol is being started again.
3.3.2. SCREEN: Show the Analysis panel opened again with the Baseline correction box confirmed as selected.
3.4. Increase the stimulation current to 40 milliamperes and run the protocol again [1]. After a 2-minute rest, if the torque increases at 30 milliampere, raise it to 50 milliampere and repeat. If the torque decreases at 50 milliampere, set 40 milliampere as the optimal stimulus [2-TXT].
3.4.1. SCREEN: Show the stimulator being adjusted to 40 milliamperes and the test being run.
3.4.2. SCREEN: Display torque values being compared across different current levels. TXT: Repeat this process until the optimal stimulus has been found 

4. Isotonic Contractions for the Torque-Velocity-Power Relationship
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Create a stimulation protocol that induces a 500-millisecond isometric contraction at 100 hertz with the ankle positioned at a 70-degree angle, [1]. Run the protocol and record the maximum active torque produced during contraction [2]. Use this maximum active torque value to determine the load clamp settings for isotonic protocols [3].
4.1.1. SCREEN: Show the Protocol creation interface with 500-millisecond, 100-hertz, 70-degree ankle angle parameters being entered.
4.1.2. SCREEN: Display the protocol running and the torque trace showing baseline and peak values, with active torque being calculated.
4.1.3. SCREEN: Show the value of maximum active torque being noted.
4.2. In the Protocol screen, create a new protocol that moves the ankle into a dorsiflexed position, applies a 500-millisecond stimulation, and then returns the ankle to a neutral position [1].
4.2.1. SCREEN: Show the Protocol interface being used to set ankle movement to dorsiflexion, add a 500-millisecond stimulation window, and return to neutral angle.
4.3. Calculate isotonic load clamp values corresponding to 10, 20, 30, 40, 50, 60, 70, and 80 percent of the previously recorded maximum active torque [1]. For each load clamp value, add the baseline passive torque to determine the total clamp force [2]. Run the stimulation protocols using these load clamps in a randomized order [3].
4.3.1. SCREEN: Show calculation screen where isotonic load clamp values are added to each active torque.
4.3.2. SCREEN: Display the baseline passive torque being entered into the system for each percentage.
4.3.3. SCREEN: Show the randomized order of load clamp trials being queued and executed.
4.4. In the DMC version 5.5 software, go to the Offset Force box [1]. Enter the calculated torque value for the first load clamp from the list generated previously [2]. Load the isotonic protocol created earlier, and the new Offset Force will be applied automatically during the run [3].
4.4.1. SCREEN: Show the DMCv5.5 interface with focus on the Offset Force.
4.4.2. SCREEN: Show the user typing the torque value for the first load clamp into the Offset Force box.
4.4.3. SCREEN: Display the isotonic protocol being loaded, confirming that the updated Offset Force setting is active.
4.5. Click on Start Test to run the isotonic protocol, allowing an isotonic contraction to occur [1-TXT].
4.5.1. SCREEN: Show the user clicking Start Test and footage of the rat’s leg undergoing isotonic contraction. TXT: Repeat with 2-min rest until 8 isotonic contractions are done

4.5.2. 

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: 163.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. All three methods exhibited the characteristic hyperbolic torque-velocity relationship, with angular velocity decreasing as torque increased [1], and with peak power occurring at intermediate torque and velocity values [2].
5.1.1. LAB MEDIA: Figure 5A. 
5.1.2. LAB MEDIA: Figure 5B. Video editor: Highlight the bell-shaped power curves where the highest power values occur at mid-range torque and velocity.
5.2. The isotonic curve predicted a significantly higher maximal velocity than both isokinetic curves [1]. Peak power was higher in the isotonic curve compared to the isokinetic curve using average torque [2], but not significantly different when using peak torque [3].
5.2.1. LAB MEDIA: Figure 6A. Video editor: Highlight the bar labeled “ISOT” 
5.2.2. LAB MEDIA: Figure 6B. Video editor: Highlight the bars “ISOT” and “ISOK AVG” 
5.2.3. LAB MEDIA: Figure 6B. Video editor: Highlight the bars “ISOT” and “ISOK PEAK” 
5.3. Torque at peak power was overestimated by the isokinetic curve using peak torque [1], whereas the isokinetic curve using average torque closely matched the isotonic curve [2]. 
5.3.1. LAB MEDIA: Figure 6C. Video editor: Highlight the “ISOK PEAK” bar 
5.3.2. LAB MEDIA: Figure 6C. Video editor: Highlight the “ISOK AVG” and “ISOT” bars
5.4. Velocity at peak power was underestimated by the isokinetic curve using average torque [1] and was slightly underestimated even when using peak torque [2]. The curvature of the torque-velocity curve was significantly reduced when peak torque was used in the isokinetic curve compared to using average torque [3].
5.4.1. LAB MEDIA: Figure 6D. Video editor: Highlight the “ISOK AVG” bar 
5.4.2. LAB MEDIA: Figure 6D. Video editor: Highlight the “ISOK PEAK” bar
5.4.3. LAB MEDIA: Figure 6G. Video editor: Highlight the “ISOK PEAK” bar 
5.5. All models had strong fits to the Hill equation, although the isotonic curve had a slightly lower R² value than both isokinetic curves [1].	Comment by Pallavi  Sharma: Authors: Please provide the pronunciation guide for R2
5.5.1. LAB MEDIA: Figure 6H. Video editor: Highlight the “ISOT” bar 
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