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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 (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?  Enter Yes or No.
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: https://www.jove.com/account/file-uploader?src=18994228.

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 Steps:  23
Number of Shots:  35

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.


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.

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=18994228.
2. Forelimb rigging
2.1. Begin by placing graphic joints inside the forelimb in all areas of movement [1]. Press the F3 key to enable the Rigging Menu set [1]. In the menus, click on Skeleton and Create Joints to select the Create Joints tool [2].
2.1.1. WIDE: Establishing shot of talent at the computer.
2.1.2. SCREEN: F3 pressed and Rigging Menu displayed.
2.1.3. SCREEN: Create Joints tool selected.
2.2. In the View panel of the software, click in the approximate areas of the joints in the order of 1 to 10, and press the ENTER key [1].
2.2.1. SCREEN: The approximate areas of the joints selected.
2.3. Adjust the position of the joints by clicking on the desired joint and using the Move Tool and pressing the W key to translate the joint into the desired position [1]. Alternatively, adjust a joint by clicking on the desired joint and altering the Translate X, Translate Y, and Translate Z values found in the Channel Box or Layer Editor panel [2].
2.3.1. SCREEN: The position of joint adjusted and translated into the desired position.
2.3.2. SCREEN: Values selected in the channel box panel.
2.4. Next, create 5 separate Inverse Kinematic handles. In the menus, click on Skeleton  and Create IK Handle to select the Create IK Handle tool. Using the Create IK Handle tool, select joint 1, then joint 3, and name this IK handle Front Leg IK in the Outliner panel [1]. 
2.4.1. SCREEN: Front leg IK Handle for joint 1 and 3 created.
2.5. Then, select joint 3 and joint 7. Name this IK handle Front Lower IK [2].
2.5.1. SCREEN: Front lower IK for joint 3 and 7 created.
2.6. Select joint 7 and 8 and name this IK handle Front Toe 1 IK [1]. Repeat this process with joints 8 and 9 to create the Front Toe 2 IK [2], then with joints 9 and 10 to create the Front Toe 3 IK [3].  
2.6.1. SCREEN: Front Toe IK created by selecting joint 7 and 8.
2.6.2. SCREEN: Front Toe 2 IK created by selecting joint 8 and 9.
2.6.3. SCREEN: Front Toe 3 IK created.
2.7. To create forelimb controls, create a Non-Uniform Rational B-Splines, or NURBS, circle by selecting Create, NURBS Primitives, and Circle [1]. Authors: How do you pronounce NURBS?
2.7.1. SCREEN: Forelimbs controls created using tools.
2.8. Create two NURBS Circles encircling joint 3 and joint 10, and name them Front Control and Front Lower Control, respectively, in the Outliner panel [1].
2.8.1. SCREEN: Two NURBS Circles encircling joint 3 and joint 10.
2.9. Create another NURBS Circle and select it. In the Channel Box or Layer Editor Panel, change the Rotate Z value to 90. Using the Move tool, place it at the tip of joint 10 and name it Front Flick Control in the Outliner panel [1].
2.9.1. SCREEN: NURBS circle created and joint 10 selected.
2.10. Group Front Toe 1 IK, Front Toe 2 IK, and Front Toe 3 IK by selecting all three and pressing the Control and G keys. Name this group Front Toe Group in the Outliner panel [1].
2.10.1. SCREEN: Front Toe Group created for three joints.
3. Ribbon spine rigging
3.1. Create a NURBS Plane with the length roughly equal to the length of the spine. Select 1 for U-patch and the number of thoracic and lumbar vertebrae for V-patch [1-TXT]. Select the square found next to the Create Plane tool under Create, NURBS Primitives, and Plane [2].
3.1.1. SCREEN: NURBS plane created. TEXT: The length is 20 with 22 V patches
3.1.2. SCREEN: The square selected.
3.2. To rebuild the plane with altered options, press the F2 key to enter the modeling menu set [1]. Select the plane in the view panel and select the Rebuild tool settings by selecting the square next to the Rebuild tool under Surfaces and Rebuild [2]. 
3.2.1. SCREEN: F2 key pressed to enter menu set.
3.2.2. SCREEN: The square selected.
3.3. Select the number of spans U as 1, number of spans V as 22, and “1 Linear” for both the Degree U and Degree V options. Keep the other settings at default and press the Rebuild button [1].
3.3.1. SCREEN: The plane rebuilt by selecting the settings.
3.4. To create nhairs, press the F5 key to enter the FX menu set. Use the Create Hair tool with altered options by selecting the square next to nHair and Create Hairs [1]. Set the output to NURBS curves, U count to 1, V count to 22, then press the Create Hairs button [2]. Authors: How do you pronounce nhairs?
3.4.1. SCREEN: The square selected and NHairs created.
3.4.2. SCREEN: Appropriate options selected.
3.5. Delete nucleus1, hairSystem1OutputCurves group, and hairSystem1 in the outliner panel. Fully expand the group labeled hairSystem1Follicles and delete all items labeled with curve [1].
3.5.1. SCREEN: Items under outliner panel deleted.
3.6. Select the plane, then move and orient it so that it is roughly overlapping with the spine by using the Move and Rotate tools [1]. Select the plane, hold the right mouse button, and select Control Vertex to make all the vertices of the plane visible [2].
3.6.1. SCREEN: Plane is moved and overlapped the spine.
3.6.2. SCREEN: The vertices of the plane visible.
3.7. Move the vertices to orient the follicles to be between the vertebrae at the height where the spinal cord would be [1]. Create a number of separate joints at any place in the View panel. The position of these joints will be corrected in later steps [2].
3.7.1. SCREEN: The vertices moved to orient the follicles.
3.7.2. SCREEN: Number of separate joints created.
3.8. In the Outliner panel, select a created joint, then control-click on a nurbsPlane Follicle and press the P key. Repeat with the other joints created in previous step and the other nurbsPlane Follicle objects [1].
3.8.1. SCREEN: A parent joint created for each joint.
3.9. In the Outliner panel, control-select all the joints. In the Chanel Box or Layer Box panel, set the Translate X, Y, and Z to 0. Control-select all joints in the Outliner panel and press the control and D keys to duplicate them [1]. 
3.9.1. SCREEN: All the joints duplicated.
3.10. Control-select all the duplicate joints in the Outliner panel and press the Shift and P keys to un-parent them [1]. 
3.10.1. SCREEN: All the duplicate joints un-parented.
3.11. Bind the joints under nurbsPlane Follicle with their respective vertebra mesh by pressing the F3 key to enter the Rigging menu set [1]. 
3.11.1. SCREEN: F3 key pressed to enter the menu set.
3.12. Click on the original joint under nurbsPlane_Follicle, Shift-click on the respective vertebra mesh, then use the Bind Skin tool under Skin and Bind Skin. Repeat these actions for each joint and vertebrae mesh [1-TXT].
3.12.1. SCREEN: The original joint clicked and Bind Skin used. TEXT: Do not click duplicate joint
3.13. Control click all duplicate joints and the plane and use the Bind Skin tool to bind all duplicate joints to the plane [1].
3.13.1. SCREEN: All the duplicate joints bound.


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

4. Results:  Creating a 3D whole-body equine skeletal model 
4.1. In the 3D animation and modeling software, the graphic ribbon spine enables natural movement of the bony spine [1]. Software displays the model with the bone meshes attached to the graphic rigging system, making it possible to control the position of skeleton [2].
4.1.1. LAB MEDIA: Figure 1 A, C. green plane Video Editor: Emphasize on green plane.
4.1.2. LAB MEDIA: Figure 1 B, D.
4.2. The rigging of each limb with joints allows for positioning and the creation of movement [1] using graphic joints with numbers 1 to 10 for forelimbs [2] and graphic joints with numbers 11 to 17 for hindlimbs [3].
4.2.1. LAB MEDIA: Figure 2.
4.2.2. LAB MEDIA: Figure 2 A.
4.2.3. LAB MEDIA: Figure 2 B.
4.3. The 3D equine model was matched to classic Muybridge15 photos as proof of concept and to create the first animations [1].
4.3.1. LAB MEDIA: Figure 3. Video Editor: Label A “Muybridge photographs”, B “The 3D model superimposed over photographs”, and C “The 3D equine model”.
4.4. The model can be moved from a normal posture [1] into various postures like transversal rotation of the spine [2], making it possible to understand the relationship of postures to pathomechanical force regimes and the resulting degeneration of the affected skeletal elements, joints, and soft tissues [3].
4.4.1. LAB MEDIA: Figure 4 A.
4.4.2. LAB MEDIA: Figure 4 B.
4.4.3. LAB MEDIA: Figure 4.
4.5. The movements of the 4D model have been compared to videos from the side, back, and front to more accurately depict the motion of the spine and to videos of horses at the walk, canter, and trot to create animations of those gaits [1].
4.5.1. LAB MEDIA: 4D Horse.mp4.


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. 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?
5.2. 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?
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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