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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.

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:  19
Number of Shots:  43

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. Procedures involving animal subjects were approved by the Institutional Animal Care and Use Committee (IACUC).
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. Surface preparation and activation of the coverslip
2.1. To begin, place 25-millimeter coverslips on a polytetrafluoroethylene rack in a 50-milliliter beaker [1-TXT] and rinse the coverslips three times by submerging in water [2].
2.1.1. WIDE: Talent placing coverslip onto a rack. TEXT: 1 rack can hold up to 8 coverslips
2.1.2. Talent submerging coverslips in water.
2.2. Mix equal volumes of ethanol and water [1] and add 40 milliliters of this solution to the beaker containing the rack and coverslips [2]. Then, seal the beaker using a parafilm tape [3].
2.2.1. Talent mixing ethanol and water with reagent bottle in shot.
2.2.2. Talent adding solution to the beaker.
2.2.3. Talent sealing the beaker with parafilm tape.
2.3. Clean the coverslips by sonicating the beaker for 15 minutes in an ultrasonics cleaner [1], discard the liquid after sonication [2], and rinse the beaker containing the rack and coverslips with water at least 6 times to remove any remaining organic solvent [3].
2.3.1. Talent putting the beaker in an ultrasonic cleaner.
2.3.2. Talent discarding the liquid.
2.3.3. Talent rinsing beaker with water.
2.4. To prepare a fresh piranha solution, add 30 milliliters of sulfuric acid to a 50-milliliter beaker [1] and slowly add 10 milliliters of hydrogen peroxide [2]. Gently mix the piranha solution using the end of a glass pipette [3]. 
2.4.1. Talent adding sulfuric acid in the beaker.
2.4.2. Talent adding hydrogen peroxide in the beaker.
2.4.3. Talent mixing solution with glass pipette.
2.5. To initiate etching, transfer the rack holding the coverslips to the beaker containing piranha solution and incubate for 30 minutes at room temperature to cleanse and hydroxylate the coverslips [1]. 
2.5.1. Talent putting rack in the beaker containing Piranha solution.
2.6. Then, transfer the rack using steel or polytetrafluoroethylene tweezers to a clean 50-milliliter beaker [1] and rinse with water 6 times [2]. 
2.6.1. Talent transferring rack in new beaker.
2.6.2. Talent washing beaker containing rack with water.
2.7. In order to remove water completely, immerse the rack holding the coverslips in a 50-milliliter beaker with 40 milliliters of ethanol [1], then discard the ethanol [2].
2.7.1. Talent adding ethanol to beaker holding rack.
2.7.2. Talent discarding ethanol.
2.8. Next, immerse the rack in 40 milliliters of ethanol containing 3% aminopropyl tri-ethoxy silane for 1 hour at room temperature to initiate the reaction with the hydroxyl group on the coverslips [1].
2.8.1. Talent placing rack in beaker containing ethanol and APTES.
2.9. Rinse the surface of the coverslips 6 times by submerging them into 40 milliliters of ethanol [1] and dry them in an oven at 80 degrees Celsius for 20 minutes [2]. Store the coverslips at -20 degrees Celsius for future use [3].
2.9.1. Talent rinsing surface of coverslip with ethanol.
2.9.2. Talent placing coverslips in an oven.
2.9.3. Talent placing coverslips in -20 °C freezer.
2.10. Cover the inner bottom of the Petri-dish with a parafilm tape to prevent the coverslips from sliding inside the Petri-dish [1] and place the amine-modified coverslips with the functional side facing up [2].
2.10.1. Talent covering inner bottom of the Petri-dish with parafilm tape.
2.10.2. Talent placing coverslips in the petri-dish.
2.11. To modify the amine groups on the coverslips, add lipoic acid PEG-NHS and mPEG-NHS [1-TXT] and incubate the Petri dish at room temperature for 1 hour [2]. Then, rinse the surface 3 times with water [3]. Authors: How would like our VO talent to pronounce PEG-NHS and mPEG-NHS?     
2.11.1. Talent adding lipoic acid PEG NHS and mPEG NHS on coverslips. TEXT: 300 µL of 0.5% w/v LA-PEG-SC and 2.5% w/v mPEG-SC in 0.1 M NaHCO3
2.11.2. Petri dish on the bench.
2.11.3. Talent rinsing surface of the coverslips.
2.12. After that, add 100 microliters of 0.1 molar sodium bicarbonate containing 1 milligram per milliliter of sulfo-NHS acetate to a set of sandwich coverslips [1] and incubate for 30 minutes for passivation to occur [2]. 
2.12.1. Talent adding NaHCO3 containing sulfo-NHS acetate to sandwich coverslips.
2.12.2. Petri dish containing sandwich coverslips.
2.13. Add 0.5 milliliters of gold nanoparticles to each coverslip [1-TXT] and incubate for 30 minutes at room temperature [2]. After incubation, rinse the coverslips with water three times [3].     
2.13.1. Talent adding gold nanoparticles to coverslips TEXT: AuNP, 8.8 nm, tannic acid, 0.05 mg/mL
2.13.2. Petri plate on the bench.
2.13.3. Talent rinsing coverslips with water.
2.14. Add black hole quencher-2 anchor strand to the annealed Cy3B ligand strand at a 10 to 1 ratio [1], then add 100 microliters of the mixture per two coverslips to make the sandwich [2]. Authors: How would like our VO talent to pronounce Cy3B?
2.14.1. Talent adding BHQ2 anchor strand to the annealed DNA solution.
2.14.2. Talent adding this solution to the coverslips.
2.15. Carefully place a wet lab tissue ball in the Petri dish away from coverslips [1] and seal the dish with parafilm tape to prevent the solution from drying [2]. After that, cover the dish with a foil [3] and incubate it at 4 degrees Celsius overnight [4].
2.15.1. Talent placing a wet lab tissue ball in the Petri-dish.
2.15.2. Talent sealing the dish with parafilm tape.
2.15.3. Talent covering the dish with a foil.
2.15.4. Talent placing covered plate in refrigerator.
2.16. On the next day, assemble the imaging chamber, taking care to prevent surface cracking while tightening the chamber [1]. Then, add 0.5 to 1 milliliters of Hank’s balanced salt solution to the imaging chamber [2]. 
2.16.1. Talent assembling the imaging chamber.
2.16.2. Talent Hank’s balanced salt solution to the imaging chamber.
3. Imaging cell receptor forces
3.1. Use the Cy3B channel with the 100x objective to capture fluorescence signals of cells plated onto the DNA hairpin tension probes when they start to spread [1].
3.1.1. Talent capturing images of cells.
3.2. Prepare 100 micromolar non-fluorescent locking strand stock [1]. At the desired time point, add it to the cells at a final concentration of 1 micromolar in the imaging chamber to store the tension signal [2] and mix it with the cells by pipetting [3]. 
3.2.1. Talent preparing locking strand solution.
3.2.2. Talent adding locking solution in the imaging chamber.
3.2.3. Talent mixing cells and locking mixture.
3.3. After about 10 minutes of locking, acquire time-lapse movies or end-point images in epifluorescence for both qualitative tension mapping and quantitative analysis [1]. 
3.3.1. Talent acquiring time-lapse movie or end-point images.

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

4. Results: Estimation of quality and functionalization of the DNA probe surface
4.1. A successful surface had a pale pink color [1]. The high quality of the surface was demonstrated with a clean background in the reflection interference contrast microscopy, or RICM, channel [2] and a uniform fluorescence intensity in the Cy3B channel [3]. 
4.1.1. LAB MEDIA: Figure 7C Videographer: Emphasize top image of Figure 7C.
4.1.2. LAB MEDIA: Figure 4B
4.1.3. LAB MEDIA: Figure 4C
4.2. The effect of the size of gold nanoparticles on surface functionalization was determined by the intensity of binding of gold nanoparticles to the lipoic acid modified surfaces in the RICM and Cy3B channels [1]. 
4.2.1. LAB MEDIA: Figure 7F
4.3. Gold nanoparticles that were 8.8 and 13 nanometers in size bound to the lipoic acid surfaces at a much higher density [1] than 5 and 10-nanometer gold nanoparticles [2]. 
4.3.1. LAB MEDIA: Figure 7F Videographer: Emphasize on right part of the figure.
4.3.2. LAB MEDIA: Figure 7F Videographer: Emphasize on left part of the figure.
4.4. Time-lapse images of tension locking indicated that both TCR-anti-CD3-epsilon and TCR-pMHC tension signals were amplified because of hairpin locking and signal accumulation [1]. 
4.4.1. LAB MEDIA: Figure 5
4.5. The locking strand recorded short-lived mechanical pulling events of TCR-pMHC N4 at 0 minutes, which facilitated quantitative analysis and revealed the distinct pattern of the TCR-pMHC force that resembled the bull’s-eye pattern of immune synapses [1].
4.5.1. LAB MEDIA: Figure 5B
4.6. 

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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