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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  
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. 
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. 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. 

4. 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:  10
Number of Shots:  27 

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. Xiang Ji: This protocol showed that it is possible to cause cartilage damage in animals larger than the mouse, without any surgical intervention or structural destruction of the animal knee.

REQUIRED: What is the main advantage of this technique?
1.2. Zixi Zhao: I think, the biggest advantage is that the method proved to be repetitive in operators even with no experience, which is difficult to achieve with any surgical method.

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.



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. 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.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.7. Procedures involving animal subjects have been approved by Animal Research Committee at Kyoto University.


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. Perform In Vivo Cyclic Compression on the Rat Knee
2.1. Begin by mounting the anesthetized rat on the fixation device [1-TXT]. Place the anesthetized rat lying on its belly on the baseplate with its right knee attached to a small piece of resin with a concave groove [2]. 
2.1.1. WIDE: Establishing shot of the talent at the workbench with the fixation device. TEXT: Inhalation of 5% isoflurane and injection of 2 mg/kg of medetomidine, midazolam, and butorphanol
2.1.2. Talent placing the rat on the baseplate.
2.2. Place the right hind limb in the hip extension, knee flexion, and ankle extension positions, with the knee flexed at approximately 140 degrees [1]. Accommodate the heel of the rat on the wedge-shaped groove on the movable fixture [2].
2.2.1. Talent placing the rat's right hind limb in the hip extension, knee flexion, and ankle extension positions.
2.2.2. Talent accommodating the heel of the rat on the wedge-shaped groove.

2.3. Move the fixation device to the stress and tensile testing instrument and ensure that there is no contact with the load cell [1]. Open the stress and tensile testing instrument control software [2] and click on the Calibration button [3]. After calibration, carefully attach the top of the frame to the load cell [4].

2.3.1. Talent moving the fixation device.
2.3.2. SCREEN: Opening the stress and tensile testing instrument control software Authors: Please create screen capture videos for all shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=19111348.
2.3.3. SCREEN: Clicking on the Calibration button.
2.3.4. Talent attaching the top of the frame to the load cell.

2.4. Turn on the rotary knob on the movable main operational panel slowly until the pre-load reaches 5 newtons to keep the knee joint closely attached to the frame [1]. On the Main menu, click on Create a new method and System label [2]. Set the Test Mode to Cycle [3] and the Test Type to Compression [4]. 

2.4.1. Talent turning on the rotary knob.
2.4.2. SCREEN: Clicking on Create a new method | System label.
2.4.3. SCREEN: Setting Test Mode to Cycle.
2.4.4. SCREEN: Setting Test Type to Compression.

2.5. Click on the Sensor label [1] and select the Test tab to check that the limit is within 60 newtons [2]. Then, select the Stroke tab and check that the limit is within 500 millimeters [3].

2.5.1. SCREEN: Clicking on the Sensor label.
2.5.2. SCREEN: Selecting the Test tab.
2.5.3. SCREEN: Selecting the Stroke tab.

2.6. Under the Testing control label, select Origin of growth to start the main program with 0.3% or full scale [1]. Set the Stroke speed in control in the 1st and 3rd sections to 1 millimeter per second [2]. Then, set the Maximum testing force in the 2nd section to 20 newtons [3] and the Minimum testing force in the 4th section to 5 newtons [4].

2.6.1. SCREEN: Selecting Origin of growth under the Testing control label.
2.6.2. SCREEN: Setting the Stroke speed in control in the 1st and 3rd sections.
2.6.3. SCREEN: Setting the Maximum testing force in the 2nd  section.
2.6.4. SCREEN: Setting the Minimum testing force in the 4th  section.

2.7. Set the Duration of hold to 0.5 seconds for the peak load [1] and 10 seconds for the minimum load [2].

2.7.1. SCREEN: Setting the Duration of hold for the peak load.
2.7.2. SCREEN: Setting the Duration of hold for the minimum load.







2.8. [bookmark: _Hlk72837957]In the Pre-load tab at the bottom of the page, ensure that On is checked, the Speed of deflection removal is set to 100 millimeters per minute, and the maximum force is 5 newtons [1]. Set the Material as Metal in the Specimen label [2].

2.8.1. SCREEN: Checking the parameters under the Pre-load tab.
2.8.2. SCREEN: Setting the Material as Metal.

2.9. In the Main menu, under the Select method and test section, select the method that was just built, and click on Start to begin the test [1]. Set the number of cycles to 60 [2].

2.9.1. SCREEN: Selecting the method and clicking Start.
2.9.2. SCREEN: Setting the cycles to 60.

2.10. Return the rat to its cage after loading [1] and maintain a 12-12-hour light-dark schedule in a cage with sufficient space and food ad libitum until it is time for analysis [2-TXT].
2.10.1. Talent placing the rat back in its cage.
2.10.2. A shot of the rat in the cage. TEXT: 1 hour to 8 weeks


Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the question below. Please do not include steps that will be screen-captured and do not list entire sections.

Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
I think the protocol 2.1.2, 2.2.2, 2.3.1 and 2.6 are important.



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

3. Results: Cyclic Loading-induced Intra-articular Cartilage Lesion Model of the Rat Knee

3.1. The short-term changes in chondrocyte viability in samples subjected to 20 newtons of cyclic loading were studied [1]. The number of dead chondrocytes increased at 12 hours post-trauma [2]. Conversely, the number of living chondrocytes continued to decrease [3].
3.1.1. LAB MEDIA: Figure 3.
3.1.2. LAB MEDIA: Figure 3. Video Editor: Emphasize the red fluorescent cells.
3.1.3. LAB MEDIA: Figure 3. Video Editor: Emphasize the green fluorescent cells.
3.2. The articular cartilage of the rat knees that underwent 20 newtons of dynamic loading was damaged, and one focal lesion zone was confirmed in the lateral femoral condyle in all the samples [1]. The lesion size did not progressively increase during the 8-week observational period [2].
3.2.1. LAB MEDIA: Figure 4. Video Editor: Show only the ‘2w’ image and emphasize the black arrow.
3.2.2. LAB MEDIA: Figure 4. Video Editor: Show only the ‘4w’ and ‘8w’ images and emphasize the black arrows.
3.3. The border corresponding to the interface of the lesion and the unaffected cartilage could be observed in the affected area [1].
3.3.1. LAB MEDIA: Figure 4. Video Editor: Show only the ‘8w’ image and emphasize the black arrow.




Conclusion
4. [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.
4.1. Xiang Ji: (2.6., 2.9) The most important thing is the proper settings of the testing force and the number of cycles.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
4.2. 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?
4.3. Akira Ito: With this technique, we can control mechanical loading to the articular cartilage of rat, paving the way to explore how mechanical loading affects the development or prevention of osteoarthritis.
[bookmark: _GoBack]

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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