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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 similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
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 reasonably 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 the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements outside of the filming date. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out (interview statements removed completely from paper). 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   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 Introduction, Protocol, and Conclusion sections are restricted to 55 shots (i.e., designated as 1.1.1., 1.2.1., etc). 

Protocol Length
Number of Shots: 43


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please 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.[1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

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.[1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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.[1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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.[1].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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.[1].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No

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][2].

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. 

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. Silicone Strip Preparation
2.1. Begin by using a programmable laser cutter to cut a 0.5-milliliter-thick rubber strip with a 2-millimeter-diameter hole in the center into 15- x 80-millimeter-square pieces [1].
2.1.1. WIDE: Talent cutting pieces

2.2. Cut at least 20- × 30-millimeter-square hydrophobic sealing film layers so that they are wider than the silicone strips [1] and wash a 10-centimeter dish with 70% ethanol and non-linting delicate task wipes [2].

2.2.1. Talent cutting layer(s)
2.2.2. Talent washing dish, with ethanol container visible in frame

2.3. After drying, place the sealing film layers into the dish so that there is enough space to place two strips side-by-side in the dish [1] and place one silicone strip with the plastic wrap removed from one side into the center of each piece of sealing film layer [2].

2.3.1. Talent placing layer(s) into dish
2.3.2. Talent removing plastic and placing strip into dish

3. Fibrin Gel Polymerization 

3.1. For fibrin gel formation, uniformly deliver 2.5 microliters of labeled fibrinogen [1] into the silicone cut-out of each strip so that the entire circumference of each cut-out is in contact with fibrinogen, taking care not to allow any air-pockets or bubbles to form anywhere in the solutions [2].

3.1.1. WIDE: Talent loading pipette with fibrinogen
3.1.2. Fibrinogen being added to cutout, with fibrinogen container visible in frame

3.2. Immediately add 2.5 microliters of thrombin directly to each fibrinogen solution [1] and quickly mix the solutions with careful pipetting 10 times, moving the tip around each entire mixture to create as homogenous a solution as possible [2].

3.2.1. Thrombin being added to fibrinogen, with thrombin container visible in frame
3.2.2. Mixture being pipetted

3.3. After mixing, place the covered dish in the incubator for 30 minutes [1].

3.3.1. Talent placing dish into incubator

3.4. At the end of the incubation, add enough Authors: Which solution will be added to the dish? We can mention both solutions in the manuscript but show only one in the video to the dish to submerge the gel-silicone constructs [1] before carefully lifting each sample construct from the dish, making sure the sealing film layer remains adhered to the strip [2].

3.4.1. Construct being submerged
3.4.2. Sample being lifted

3.5. Slowly peeling from one end of the silicone to the other, carefully detach the sealing film layer from each piece of silicone [1-TXT].

3.5.1. Layer being peeled from silicone TEXT: Avoid pulling areas close to cut-out where stress concentrations may exist

3.6. Then place the strip back into the dish [1] and place the dish on the stage of a light microscope to assess the condition of the sample [2].

3.6.1. Talent placing strip into dish
3.6.2. Talent placing dish onto stage 

4. Sample Loading 

4.1. To load the sample onto the stretching device, fill the bath with PBS/cell medium [1] and place the silicone strip containing the sample gel across the top of the bath so the ends of the strip are sitting on each side of the bath [2].

4.1.1. WIDE: Talent filling bath
4.1.2. Talent placing strip across bath

4.2. Place and tighten the clamps and fabric strips so that all of the pieces are connected to form one straight strip with the cut-out in the center [1].

4.2.1. Clamps and strips being tightened

4.3. Place an aluminum liquid well into the stretching device [1] and use a sealing solution to secure a 22- x 40-millimeter rectangular glass coverslip to the bottom of the well [2].

4.3.1. Talent placing well into device
4.3.2. Talent coverslip into material in well, with material container visible in frame 

4.4. Fill the well with 1-2 milliliters of PBS/cell medium [1] and place the strip-fabric-gel construct into the device [2].

4.4.1. Talent filling well, with solution container visible in frame
4.4.2. Talent placing construct into device

4.5. Clamp the fabric strip into the bracket so that the cut-out of the gel is in the center [1] before carefully placing and locking the pin-down insert into place in the device [2].

4.5.1. Talent clamping strip in bracket
4.5.2. Talent placing/locking down insert in device
 
4.6. Place and lock other fabric side into the spindle [1] and place the stretching device and the attached sample onto the stage of a confocal microscope [2].

4.6.1. Talent locking fabric side into spindle
4.6.2. Talent place device onto microscope stage

4.7. Use a USB cable to connect the microcontroller to the computer [1] and connect the servomotor to the microcontroller [2].

4.7.1. Talent connecting microcontroller to computer
4.7.2. Talent connecting servomotor to microcontroller

4.8. Then open the stretching device control module on the computer to image the sample [1].

4.8.1. Talent opening module, with monitor visible in frame

5. Sample Adequacy Confirmation

5.1. To determine whether there is an adequate amount of sample for an experiment, use low-resolution live imaging to scan the gel [1] and determine the lowest Z-position at which full adhesion to the inner walls of the cut-out is apparent with no tears or bubbles [2].

5.1.1. WIDE: Talent scanning gel, with monitor visible in frame
5.1.2. SCREEN: To be provided by Authors: Shot of lowest Z-position at which full adhesion apparent

5.2. After noting the Z-location of the microscope, scan the interface of the fluorescent label of the gel and silicone strip to determine the full adhesion of the gel to the silicone throughout its circumference [1].

5.2.1. SCREEN: To be provided by Authors: Interface being scanned

5.3. After scanning, move the stage in the Z-direction until there is no longer continuity in the gel and note the Z-position [1].

5.3.1. SCREEN: To be provided by Authors: Stage being moved until no continuity

5.4. Then subtract the upper limit of the Z-direction from the lower limit to calculate the sample thickness. A sample thickness of greater than or equal to 100 microns is considered satisfactory for analysis [1-TXT].

5.4.1. BLACK TEXT WHITE BACKGROUND:  Video Editor: please emphasize Z-mu with “upper limit”, Z-L with “lower limit”, and Z-o with “sample thickness”

6. Stretching Device Operation, Stretching, and Imaging

6.1. To determine the pre-stretched position of the sample, click Go To Zero Servo Pos in the module software to make sure the servomotor is at its zero position [1] and attach the servomotor to the stretching device taking care not to put any strain on the sample [2].

6.1.1. WIDE: Talent clicking button, with monitor visible in frame
6.1.2. Talent attaching servomotor to device

6.2. While imaging, click the plus 1 button to move the motor one degree at a time in the clockwise direction [1]. When the right side of the cut-out moves, click the minus 1 button to reverse the sample to the penultimate position to maintain the sample under minimal tension [2].

6.2.1. SCREEN: To be provided by Authors: +1 button being clicked
6.2.2. Right side moving, then minus 1 button being clicked/position being reversed

6.3. Click Set Min Servo Position to set the reference position [1-TXT] and capture a 40x magnification, 0.2- x 0.2-micron pixel-resolution, single Z-slice tile image of the entire gel area as a baseline reference for the post-processing analysis [2].

6.3.1. SCREEN: To be provided by Authors: Set Min Servo Position being clicked TEXT: Click Go To Min Servo Position to return to reference position at any time
6.3.2. SCREEN: To be provided by Authors: Image being acquired

6.4. Capturing a single Z-slice image in the middle of the gel thickness is also recommend to facilitate returning to approximately the same Z-position after stretching [1-TXT].

6.4.1. SCREEN: To be provided by Authors: Middle of gel image being acquired TEXT: High-resolution tile images required 20-30 min
 
6.5. When all of the images have been acquired, advance the servomotor one degree per second until the desired stretch magnitude is reached [1].

6.5.1. SCREEN: To be provided by Authors: Sample being stretched/servomotor position being adjusted

6.6. At each stretch magnitude for which an analysis is desired, capture a single Z-slice high-resolution tile image of the entire gel area for post-processing analysis [1] and verify that the gel has not detached from the silicone throughout its circumference by scanning the interface between the gel and the silicone [2]. 

6.6.1. SCREEN: To be provided by Authors: Stretched Z-slice image
6.6.2. Use 6.6.1. Video Editor: please emphasize red gel and black interface when mentioned




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: 192. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.
7. [bookmark: _Hlk27388131]Results: Representative Gel Strain Stretching and Gel Fiber Orientation and Alignment Analysis

7.1. Zooming in and manually tracking bead aggregates during gel stretching [1] allows calculation of the local gel strains at the center of the gel in the axial and perpendicular directions [2].

7.1.1. LAB MEDIA: Figures 9A and 9B Video Editor: please zoom into the dashed square for one image from Figure 9A to show corresponding magnification from Figure 9B
7.1.2. LAB MEDIA: Figures 9B and 9C Video Editor: please keep showing zoomed image from 8.1.1., add Figure 9C, and emphasize Egel text and arrow 

7.2. Typically, the axial strains propagate relatively linearly from the silicone cut-out edge to the center of the gel and are larger than the compressive perpendicular strains [1]. 

7.2.1. LAB MEDIA: Figure 9D Video Editor: please emphasize red data line in Figure 9D
7.2.2. LAB MEDIA: Figure 9D Video Editor: please emphasize green data line in Figure 9D

7.3. Here high-magnification images [1] of a typical un-stretched and relatively isotropic hydrogel [2] and a hydrogel under high 80% cut-out strain, depicting highly aligned fibers in the stretch direction, are shown [3].

7.3.1. LAB MEDIA: Figures 11A and 11B
7.3.2. LAB MEDIA: Figures 11A and 11B Video Editor: please emphasize Figure 11A
7.3.3. LAB MEDIA: Figures 11A and 11B Video Editor: please emphasize Figure 11B

7.4. Analysis of the fiber reorientation [1] revealed an approximately linear dependence between the fiber alignment and the external strain on the cut-out up to strains of 40% [2], with moderate saturation at strains above 40% [3].

7.4.1. LAB MEDIA: Figures 11A, 11B, and 11D
7.4.2. LAB MEDIA: Figures 11A, 11B, and 11D Video Editor: please emphasize data lines from 0-40%
7.4.3. LAB MEDIA: Figures 11A, 11B, and 11D Video Editor: please emphasize data lines from 40-80%

7.5. As illustrated in this fiber alignment analysis [1], as the external strain on the cut-out increases [2], the fiber alignment increases, following an overall non-linear curve [3].

7.5.1. LAB MEDIA: Figure 12
7.5.2. LAB MEDIA: Figure 12 Video Editor: please sequentially emphasize top left graph and green data line together then bottom left graph and blue data line together 
7.5.3. LAB MEDIA: Figure 12 Video Editor: please emphasize blue data point in Figure 12C

7.6. Note that the gel contracts along the Z-axis due to the Poisson effect, as indicated by the shorter lines at higher strains [1].

7.6.1. LAB MEDIA: Figure 12 Video Editor: please emphasize bottom left graph

7.7. As illustrated in this preliminary finite element simulation performed on 2D continuous material [1], the color-map ranges from 38-42%, indicating that the gel strains are relatively homogenous throughout the circular gel area [2].

7.7.1. LAB MEDIA: Figure 13
7.7.2. LAB MEDIA: Figure 13 Video Editor: please emphasize heat map distribution in image from center to top and bottom of circle



Conclusion
8. Conclusion Interview Statements
Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will deliver the 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.
8.1. 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.[1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
8.2. 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. [1].
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
8.3. 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. [1].
8.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  

Is each interview statement 30 words or fewer? ☐ Yes

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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