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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. 
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.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

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.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. 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.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps:  22
Number of Shots:  45 

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to 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 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. 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 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. 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 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
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 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
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 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. 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 20 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.	Comment by Poornima  G: Authors: Please review the protocol section titles, narration in purple text and the shot descriptions entirely.	Comment by Poornima  G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Polyacrylamide Hydrogel Preparation
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, mix the polyacrylamide hydrogel components in a 1.7 milliliter microcentrifuge tube, excluding ammonium persulfate and TEMED [1-TXT].
2.1.1. WIDE: Talent mixing the polyacrylamide hydrogel components in a 1.7 milliliter microcentrifuge tube. TXT: TEMED: Tetramethylethylenediamine 
Videographer: Please obtain CU shot as well for this shot.

2.2. Degas the polyacrylamide gel mixture, the ammonium persulfate tube, and the TEMED tube in a vacuum chamber at 25 millimeters of mercury for 30 minutes [1].
2.2.1. Talent placing the polyacrylamide gel mixture, the ammonium persulfate tube, and the TEMED tube into a vacuum chamber.
2.3. Prepare the hydrophobic top coverslips by applying a water-repellent coating to clean coverslips with a cotton swab [1]. Ensure the coverslips are free of smudges to maintain consistent gel polymerization [2].
2.3.1. Talent applying a water-repellent coating to a clean coverslip with a cotton swab.
2.3.2. Shot of the smudge-free coverslips.
2.4. Add ammonium persulfate and TEMED to the degassed solution [1]. Gently pipette the mixture onto the activated coverslips [2].
2.4.1. Talent adding ammonium persulfate and TEMED to the degassed solution.
2.4.2. Talent gently pipetting the mixture onto the activated coverslips.
2.5. Place the hydrophobic coverslips on top of the solution to create a uniform thin hydrogel layer [1]. Allow the gels to polymerize for 35 minutes at room temperature [2]. Ensure that no bubbles are trapped between the coverslips and that the solution does not spill over the edges [3].
2.5.1. Talent placing the hydrophobic coverslips on top of the solution.
2.5.2. Talent placing the gels for polymerization at room temperature.
2.5.3. Shot of the hydrogel layer between the coverslips with no trapped bubbles or spilled solution.
2.6. Submerge the hydrogel sandwich in phosphate-buffered saline to separate the layers [1]. Ensure that the hydrogel remains attached to the activated bottom coverslip and that the hydrophobic top coverslip detaches easily [2].
2.6.1. Talent submerging the hydrogel sandwich in phosphate-buffered saline.
2.6.2. Shot of the hydrogel attached to the activated bottom coverslip as the hydrophobic top coverslip detaches.




3. Hydrogel Functionalization and Sterilization
Demonstrator: Click here to enter name of demonstrator(s) 



3.1. Sterilize the hydrogels by immersing them in 70 percent ethanol [1]. Then, transfer them to tissue culture plasticware with sterile phosphate-buffered saline [2].
3.1.1. Talent immersing the hydrogels in 70 percent ethanol.
3.1.2. Talent transferring the hydrogels to tissue culture plasticware with sterile phosphate-buffered saline.
3.2. Prepare a master mix functionalization solution composed of water, ethanol, 4-2-hydroxyethyl-1-piperazineethanesulfonic acid, and bisacrylamide [1].
3.2.1. Talent preparing a master mix functionalization solution.
3.3. Prepare diluted solutions of ultraviolet photoinitiator and tetraacrylate [1]. Dissolve both reagents in ethanol [2].
3.3.1. Talent preparing the diluted solutions of ultraviolet photoinitiator and tetraacrylate.
3.3.2. Talent dissolving both reagents in ethanol.
3.4. Weigh the required amount of N-hydroxysuccinimide-acrylate using an analytic balance [1]. Immediately before use, resuspend the N-hydroxysuccinimide-acrylate in 50 percent ethanol and 50 percent water [2].
3.4.1. Talent weighing the N-hydroxysuccinimide-acrylate on an analytic balance.
3.4.2. Talent resuspending the N-hydroxysuccinimide-acrylate in 50 percent ethanol and 50 percent water.
3.5. Add the ultraviolet photoinitiator, tetraacrylate, and N-hydroxysuccinimide-acrylate solutions to the prepared master mix [1]. Aspirate the phosphate-buffered saline [2]. Add the master mix to the gels, ensuring that they are fully covered [3].
3.5.1. Talent adding the ultraviolet photoinitiator, tetraacrylate, and N-hydroxysuccinimide-acrylate solutions to the prepared master mix.
3.5.2. Talent aspirating the phosphate-buffered saline from the gels.
3.5.3. Talent adding the master mix to fully cover the gels.
3.6. Expose the hydrogels without the tissue culture dish lids to ultraviolet light for 400 seconds using an ultraviolet light source with a wavelength less than 365 nanometers [1].
3.6.1. Talent placing the uncovered hydrogels under the ultraviolet light source.
3.7. Remove the gels and place them on ice [1]. Aspirate the functionalization solution [2]. Then, wash the gels 3 times with prechilled sterile 25 millimolar 4-2-hydroxyethyl-1-piperazineethanesulfonic acid at pH 6.0, followed by 3 washes with prechilled sterile 0.9 percent sodium chloride [3].
3.7.1. Talent placing the gels on ice.
3.7.2. Talent aspirating the functionalization solution from the gels.
3.7.3. Talent washing the gels with the prechilled sterile solutions.
3.8. Incubate the hydrogels with the extracellular matrix ligand of choice in prechilled sterile 100 millimolar 4-2-hydroxyethyl-1-piperazineethanesulfonic acid at pH 8.0 with 100 millimolar sodium chloride overnight at 4 degrees Celsius on an orbital shaker [1].
3.8.1. Talent placing the hydrogels with the extracellular matrix ligand solution on an orbital shaker.
3.9. Carefully aspirate the extracellular matrix ligand solution 16 hours later [1]. Wash the hydrogels 3 times with phosphate-buffered saline [2]. Add serum-free base media or phosphate-buffered saline to keep the hydrogels hydrated, then incubate the gels overnight in a tissue culture incubator to verify sterility before cell seeding [3].
3.9.1. Talent carefully aspirating the extracellular matrix ligand solution from the hydrogels.
3.9.2. Talent washing the hydrogels with phosphate-buffered saline.
3.9.3. Talent adding serum-free base media or phosphate-buffered saline to the hydrogels before placing them in a tissue culture incubator.
3.10. Use the gels immediately for cell seeding [1]. Alternatively, store them at 4 degrees Celsius in base medium for no more than 3 weeks [2].
3.10.1. Talent preparing the gels for immediate cell seeding.
3.10.2. Talent placing the gels in base medium for storage at 4 degrees Celsius.





4. RNA or Protein Lysate Collection
Demonstrator: Click here to enter name of demonstrator(s) 


4.1. Using forceps, carefully remove the gels from the culture dish [1]. Submerge the gels in sterile phosphate-buffered saline to rinse away the residual culture media and serum [2].
4.1.1. WIDE: Talent carefully removing the gels from the culture dish with forceps.
4.1.2. Talent submerging the gels in sterile phosphate-buffered saline.
4.2. Gently dab the edge of the hydrogel on low-lint wipes to remove excess phosphate-buffered saline [1].
4.2.1. Talent gently dabbing the edge of the hydrogel on low-lint wipes.
4.3. Add an appropriate volume of RNA extraction buffer to the lid of a tissue culture dish [1].
4.3.1. Talent adding an appropriate volume of RNA extraction buffer to the lid of a tissue culture dish.
4.4. Place the coverslip gel side down onto the lysis solution [1]. Carefully lift and lower the hydrogel several times to ensure uniform lysis of all cells [2].
4.4.1. Talent placing the coverslip gel side down onto the lysis solution.
4.4.2. Talent carefully lifting and lowering the hydrogel several times.
4.5. Gently scrape the gel surface to release the lysate [1].
4.5.1. Talent gently scraping the gel surface to release the lysate.
4.6. Store the RNA or protein lysates at -80 degrees Celsius until further processing using conventional biochemical methods [1]. Alternatively, use the lysates immediately [2].
4.6.1. Talent placing the RNA or protein lysates into storage at -80 degrees Celsius.
4.6.2. Talent preparing the RNA or protein lysates for immediate use.







4.6.3. 

Results
Please review this section to make sure that it accurately reflects your findings.	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: XXX.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. The PA gels with nominal stiffness values of 0.4 kilopascals, 6 kilopascals, and 60 kilopascals had measured stiffness values of about 363 pascals [1], about 6.41 kilopascals [2], and about 36 kilopascals [3].
5.1.1. LAB MEDIA: Figure 4A. Video editor: Highlight the data points labelled '400 Pa'.
5.1.2. LAB MEDIA: Figure 4A. Video editor: Highlight the data points labelled '6 kPa'.
5.1.3. LAB MEDIA: Figure 4A. Video editor: Highlight the data points labelled '60 kPa'.

5.2. The fluorescently labeled fibronectin-coated 0.4 kilopascal [1] and 6 kilopascal gels [2] exhibited increased fluorescence intensity compared to gels coated with unlabeled fibronectin.
5.2.1. LAB MEDIA: Figure 4B. Video editor: Highlight the column labelled '0.4 kPa'.
5.2.2. LAB MEDIA: Figure 4B. Video editor: Highlight the column labelled '6 kPa'.

5.3. The cells cultured on 0.4 kilopascal [1] and 6 kilopascal substrates [2] exhibited distinct morphologies, with significantly increased cell spreading observed on the stiffer substrates [3].
5.3.1. LAB MEDIA: Figure 4C. Video editor: Highlight the image labelled '0.4 kPa'.
5.3.2. LAB MEDIA: Figure 4C. Video editor: Highlight the image labelled '6 kPa'.
5.3.3. LAB MEDIA: Figure 4C. Video editor: Highlight the visibly wider red cell shapes in the image labelled '6 kPa'.

5.4. The quantitative analysis confirmed a stiffness-dependent increase in cell spread area [1].
5.4.1. LAB MEDIA: Figure 4D. Video editor: Highlight the bars labelled '0.4', '1', '6.0', and '13.8' along the bottom axis.

5.5. The phosphorylation of focal adhesion kinase at Tyr397 increased in A549 cells cultured on the 6 kilopascal PA-based ECM substrates [1].
5.5.1. LAB MEDIA: Figure 6B. Video editor: Highlight the lane labelled '6 kPa'.

5.6. The ANKRD1 expression was elevated in cells cultured on the 6 kilopascal PA gels [1].
5.6.1. LAB MEDIA: Figure 6C. Video editor: Highlight the bar labelled '6 kPa'.

5.7. The large spheroid structures formed within a similar focal plane after 5 days [1].
5.7.1. LAB MEDIA: Figure 6D. Video editor: Highlight the round cell clusters in the micrograph.

5.8. The TIRF imaging captured the membrane-proximal signals, with pFAK localization at focal adhesions [1] and reduced out-of-focus background compared to the widefield imaging [2].
5.8.1. LAB MEDIA: Figure 6E. Video editor: Highlight the bright dots in the image labelled 'TIRF'.
5.8.2. LAB MEDIA: Figure 6E. Video editor: Highlight the image labelled 'Widefield'.
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