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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?  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. 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 Shots: 36

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.

Ethics Title Card

1.8. All experimental procedures used in this study were approved by the University of Kentucky Institutional Animal Care and Use Committee.
1.9. 

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. Equipment Setup

2.1. Before starting the experiment, check that all of the machines are connected according to the manufacturer’s specifications [1]. Attach the dual load muscle lever motor with knee extension apparatus to the animal platform [2] and turn on the water pump at 37 degree Celsius [3].
2.1.1. WIDE: Establishing shot for talent checking machine setup
2.1.2. Talent attaching motor to animal platform
2.1.3. Talent turning on the water pump

2.2. Then turn on the computer, the High-Power Bi-Phase Stimulator, and the 2 Channel Dual-Mode Lever System [1] and add isoflurane to the vaporizer to the maximum fill line [2].
2.2.1. Talent turning on instruments
2.2.2. Talent adding isoflurane to vaporizer

3. Software Setup

3.1. To optimize the probe placement, in the instrument software, select Prepare Experiment and Configure Instant Stim [1] and set the Pulse Frequency to 125 hertz, the Pulse Width to 0.2 meters/second, the Number of Pulses to 1, the Train Frequency to 0.5 hertz, and the Run Time to 120 seconds [1].
3.1.1. WIDE: Talent selecting Prepare Experiment and Configure Instant Stime, with monitor visible in frame
3.1.2. SCREEN: To be uploaded by Authors: Parameters being set

3.2. Next, select File and open Live Data Monitor. To perform twitch and torque-frequency experiments, select a previously programmed study that includes the appropriate twitch and knee extension torque-frequency experiments [1].
3.2.1. SCREEN: To be uploaded by Authors: File and live data monitor being opened, then program being selected

3.3. Select the appropriate experimental mouse or Add New Animal and provide the corresponding mouse information to be stored with the torque data. Then select Next Experiment or Previous Experiment to transition from the twitch protocol to the force-frequency sequence [1].
3.3.1. SCREEN: To be uploaded by Authors: Experimental mouse or adding new animal being selected, mouse information being entered, then Next or Previous Experiment being selected

4. Mouse Setup

4.1. After anesthesia, confirm sedation by a lack of response to pedal reflex [1] and place the mouse in the supine position on a heated platform with its head in a nose cone [2].
4.1.1. WIDE: Talent pinching toe Videographer: More Talent than mouse in shot
4.1.2. Talent placing mouse onto heated platform Videographer: More Talent than mouse in shot

4.2. Use electric clippers to shave the hair from the right hind limb [1]. After cleaning the hair from the mouse and platform, tightly clamp the upper hind limb posterior to the knee [2].
4.2.1. Mouse being shaved
4.2.2. Upper hind limb being clamped

4.3. After clamping, place the lower hind limb into the knee extension apparatus with the anterior tibia lightly touching the adjustable plastic piece [1] and wrap surgical tape around the bottom portion of the adjustable plastic piece to secure the leg to the apparatus [2]. Adjust the knobs on platform to until the knee is bent at a 60 degree angle [3].
4.3.1. Lower hind limb being placed into knee extension apparatus
4.3.2. Talent wrapping the surgical tape
4.3.3. Talent adjusting the knob 

4.4. Then place a piece tape over the mouse torso to prevent compensatory movement with maximal knee extension [1].
4.4.1. Talent keeping a tape onto mouse

5. Electrode Placement

5.1. Place the electrodes subcutaneously 2-4 millimeters proximal to the knee directly above the quadriceps [1] and knee extensor muscles approximately 1-2 millimeter apart [2].
5.1.1. WIDE: Talent placing electrode Videographer: More Talent than mouse in shot
5.1.2. Shot of electrodes 1-2 mm apart

5.2. To determine the optimal electrode placement, in the software, select Instant Stimulation and Live Data Monitor and set the current to 50 milliamperes for repeated twitches to confirm knee extension, as indicated by a negative twitch curve [1].
5.2.1. SCREEN: To be provided by Authors: Instant stimulation and live data monitor being selected, current being set, and twitches being monitored

5.3. To achieve maximal knee extension twitch torque, adjust the probes [1] while viewing the response in the Live Data Monitor window [2]. 
5.3.1. Probes being adjusted Videographer: Please script to allow 5.3.2. to be included as inset
5.3.2. SCREEN: To be provided by Authors: Probe being adjusted during instant stimulation and twitch torque is being measured Video Editor: please include as inset in 5.3.1.

5.4. While delivering repeated twitches with Instant Stimulation, palpate the mouse knee flexor muscles with the index finger to confirm that there is no activation of antagonist muscles [1]. For maximal knee extensor stimulation, reposition the probes as necessary [2].
5.4.1. Talent palpating the mouse flexor muscle 
5.4.2. Probe being repositioned

6. Determination of Optimal Current

6.1. When the optimal probe placement has been determined, set the current to 50 milliamperes [1] and select Run Experiment to produce a single twitch. Select Analyze Results to display the torque output and record the twitch torque displayed under Max Force with the baseline subtracted [2].
6.1.1. WIDE: Talent setting current, with monitor visible in frame
6.1.2. SCREEN: To be provided by Authors:  Run experiment and Analyze results being selected, then torque output results being recorded

6.2. Repeat the experiment as demonstrated until the twitch torque either plateaus or begins to decrease, increasing current to 10-20 milliampere and recording the twitch torque for each experiment [1]. 
6.2.1. SCREEN: To be provided by Authors: Current being increased and twitch torque results being recorded 

6.3. Record the lowest current at which the highest twitch torque is achieved. This current will be used for the force-frequency experiment [1].
6.3.1. SCREEN: To be provided by Authors: Shot of lowest current Video Editor: please emphasize lowest current when mentioned

7. Torque-Frequency Experiment to Determine Peak Isometric Tetanic Torque

7.1. To determine the peak isometric tetanic torque effect, select the pre-programmed torque-frequency experiment for knee extension [1] and set the stimulus duration to 0.35 seconds, the frequency sequences to 10, 40, 120, 150, 180, and 200 hertz, and the rest period between the pulses and contractions to 120 seconds [2].
7.1.1. WIDE: Talent selecting experiment, with monitor visible in frame
7.1.2. SCREEN: To be provided by Authors: Experiment settings being set

7.2. Then click Run Experiment and Analyze Results and manually record the torque at each frequency, making sure that the force channel is inverted, as the knee extensor contraction will produce a negative torque. Note the highest Max Force value as the peak isometric tetanic torque [1]. 
7.2.1. SCREEN: To be provided by Authors: Run experiment and analyze results being clicked, torque being recorded Video Editor: please emphasize inverted force channel and highest Max Force value when mentioned 

7.3. At the end of the torque-frequency experiment, perform a follow up twitch [1] and compare the follow up twitch with the initial peak twitch at the same current to assess for damage or fatigue [2].
7.3.1. SCREEN: To be provided by authors: Twitch being delivered/measured
7.3.2. SCREEN: To be provided by authors: Peaks being compared

7.4. When all of the torque measurements have been acquired, gently remove the electrode probes and clamp from the knee [1] and place the mouse into a recovery cage on a heat pad with monitoring until full recumbency [2].
7.4.1. Talent removing the probes and clamps
7.4.2. Talent placing mouse into cage Videographer: More Talent than mouse in shot



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

8. Results: In Vivo Measurement of Knee Extensor Muscle Function in Mice

8.1. [bookmark: _Hlk64881171]In this representative analysis [1], three isolated twitches were induced at the initial the current stimulation of 10 hertz [2]. Partial twitch fusion was observed at 40 hertz [3] and the peak tetanic torque output was achieved at 120-180 hertz [4].
8.1.1. LAB MEDIA: Figures 5A-5C 
8.1.2. LAB MEDIA: Figures 5A-5C Video Editor: please emphasize three peaks in top green data line in Figure 5A
8.1.3. LAB MEDIA: Figures 5A-5C Video Editor: please emphasize peaks in top green data line in Figure 5B
8.1.4. LAB MEDIA: Figures 5A-5C Video Editor: please emphasize plateau in top green data line in Figure 5C

8.2. In this experiment, knee extension torque-frequency curves were obtained for three mice at time zero and at two weeks after the initial assessment [1]. As observed, the raw torque values [2] and the raw torque values normalized to the mouse body weight [3] were statistically similar at both time points, confirming the reproducibility of the analysis [4].
8.2.1. LAB MEDIA: Figure 6
8.2.2. LAB MEDIA: Figure 6 Video editor: please emphasize Figure 6A
8.2.3. LAB MEDIA: Figure 6 Video editor: please emphasize Figure 6B
8.2.4. LAB MEDIA: Figure 6 Video editor: please emphasize both black data lines in both graphs or similar “mouse and mouse repeat data are same” animation

8.3. As illustrated in this area under the curve analysis using body weight-normalized isometric torque data from complete torque-frequency experiments for 4 separate mice [1], a similar total torque was obtained after repeated analyses within the same mice [1].
8.3.1. LAB MEDIA: Figure 7A
8.3.2. LAB MEDIA: Figure 7A Video Editor: please emphasize individual bar from graph for individual mouse

8.4. The peak tetanic torque output [1] also demonstrated minimal variability within each animal [2].
8.4.1. LAB MEDIA: Figure 7B
8.4.2. LAB MEDIA: Figure 7B Video Editor: please emphasize individual bar from graph for individual mouse

8.5. The knee extensor peak tetanic torque protocol is a useful tool for detecting strength differences in multiple mouse models [1]. For example, in this analysis, a stark contrast between the knee extensor strength in a non-injured wild type mouse [2] and a transgenic mouse model of supraphysiological hypertrophy can be observed [3].
8.5.1. LAB MEDIA: Figure 8
8.5.2. LAB MEDIA: Figure 8 Video Editor: please emphasize black data line 
8.5.3. LAB MEDIA: Figure 8 Video Editor: please emphasize blue data line

8.6. In addition, a nearly 50% decline in peak torque was observed in wild type animals 7 days after surgical transection of the anterior cruciate ligament [1].
8.6.1. LAB MEDIA: Figure 8 Video Editor: please emphasize red data line



Conclusion
9. [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.
9.1. 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?
9.2. 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?
9.3. 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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