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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

 2. 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 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.

3. 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.

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY

DO NOT use this draft script for filming. Please wait until your script is finalized to begin the filming process. 

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 

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: 26
Number of Shots:  53

Interviews 

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 full 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 full 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 full 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. 
1.1. 
1.2. 
1.3. 
1.4. Enter full 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.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full 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 full 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 full 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.

Ethics Title Card
This research has been approved by the Ethics Committee for Research of the University of Guanajuato. 

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.) are the narration.  JoVE is responsible for the narration of the protocol and results.
· 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 you/your videographer will capture. 

2.  Amniotic Membrane Decellularization and Mesh Preparation
Demonstrator: Click here to enter name of demonstrator(s)

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.
2.1. Begin by arranging the human amniotic membrane and required materials on the workbench [1]. Rinse the tissue with distilled water to remove blood and mucus [2], then separate the human amniotic membrane from the remaining placental tissue by removing the thick, opaque chorionic layer while maintaining tissue integrity [3].
2.1.1. WIDE: Talent arranging the hAM tissue and required materials on the workbench.
2.1.2.  Talent rinsing the tissue with distilled water to remove blood and mucus.
2.1.3. Talent separating the human amniotic membrane from the remaining placental tissue by removing the thick, opaque chorionic layer.

2.2. Cut specimens approximately 10-by-10-centimeters from the amniotic sac [1] and rinse them with sterile PBS at pH 7.4 containing 1 weight percent EDTA and 1 volume percent penicillin-streptomycin, filtered through a 0.22-micrometer filter before use [2].
2.2.1. Talent cutting approximately 10 × 10-centimeter specimens from the amniotic sac.
2.2.2. Talent rinsing them with sterile phosphate-buffered saline containing 1 weight percent EDTA and 1 volume percent penicillin-streptomycin.
2.3. Place the amniotic tissue specimens in a swelling solution containing 0.2 weight percent calcium oxide and 0.25 volume percent Triton X-100 at a ratio of 50 milliliters per 100 square centimeters [1]. Incubate for 1 hour at approximately 24 degrees Celsius under orbital shaking [2].
2.3.1. Talent placing the amniotic tissue specimens in the swelling solution at a ratio of 50 milliliters per 100 square centimeters.
2.3.2. Talent placing the specimens under orbital shaking for incubation.

2.4. Place the specimens in a nuclease solution at approximately 50 milliliters per 100 square centimeters [1-TXT]. Incubate for 2 hours at 37 degrees Celsius under orbital shaking [2].
2.4.1. Talent placing the specimens in the nuclease solution at a ratio of approximately 50 milliliters per 100 square centimeters. 
TXT: See text protocol for nuclease solution composition
2.4.2. Talent placing the specimens under orbital shaking for incubation.

2.5. Wash the specimens 3 times with sterile PBS at pH 7.4 [1]. Transfer them in a deswelling solution containing 0.5 weight percent ammonium sulfate at a ratio of approximately 20 milliliters per 100 square centimeters [2]. Incubate for 20 minutes at approximately 24 degrees Celsius under orbital shaking [3].
2.5.1. Talent washing the specimens 3 times with sterile phosphate-buffered saline.
2.5.2. Talent placing the specimens in the deswelling solution at a ratio of approximately 20 milliliters per 100 square centimeters.
2.5.3. Talent placing the specimens under orbital shaking for incubation.

2.6. Wash the specimens 3 times with sterile PBS at pH 7.4 containing 1 weight percent EDTA [1], followed by a final wash with filtered sterile PBS containing 1 volume percent penicillin-streptomycin [2].
2.6.1. Talent washing the specimens 3 times with sterile phosphate-buffered saline containing 1 weight percent EDTA.
2.6.2. Talent performing the final wash with the supplemented, filtered sterile PBS.

2.7. Place the specimens on aluminum foil and freeze them at minus 80 degrees Celsius [1]. Lyophilize the specimens at minus 50 degrees Celsius and 9-20 pascals for 24 hours to obtain the decellularized human amniotic membrane mesh [2], then irradiate the mesh with ultraviolet light for 30 minutes [3].
2.7.1. Talent placing the specimens on aluminum foil for freezing.
2.7.2. Talent placing the frozen specimens in the lyophilizer.
2.7.3. Talent placing the decellularized mesh under ultraviolet light
3.   Amniotic Membrane Solubilization and Hydrogel Preparation
Demonstrator: Click here to enter name of demonstrator(s)
3.1. Weigh the decellularized human amniotic membrane mesh [1]. Prepare an enzymatic solution by dissolving 1 milligram of pepsin per 10 milligrams of tissue in 0.01 molar hydrochloric acid [2]. Transfer the pre-weighed human amniotic membrane sample into a wide-mouth glass bottle containing the enzymatic solution [3] and adjust the volume to 10 milligrams of tissue per milliliter [4].
3.1.1. Talent weighing the decellularized human amniotic membrane mesh.
3.1.2. Talent preparing the enzymatic solution by dissolving pepsin in 0.01 molar hydrochloric acid.
3.1.3. Talent transferring the pre-weighed human amniotic membrane sample into the wide-mouth glass bottle containing the enzymatic solution.
3.1.4. Talent adjusting the solution volume to obtain 10 milligrams of tissue per milliliter.

3.2. Incubate the mixture under constant orbital shaking at 4 degrees Celsius for approximately 7 days, confirming that no visible undigested tissue fragments remain at the end of the incubation period [1]. Filter the solubilized solution through sterile cotton gauze to remove residual undigested tissue [2].
3.2.1. Talent placing the mixture under constant orbital shaking for incubation.
3.2.2. Talent filtering the solubilized solution through sterile cotton gauze.

3.3. Determine the total protein concentration of the filtered hydrolysate using the bicinchoninic acid assay [1]. Store the solubilized human amniotic membrane at 4 degrees Celsius for up to 6 months until further use [2].
3.3.1. Talent adding reagents into the samples to determine the total protein concentration of the filtered hydrolysate using the bicinchoninic acid assay.
3.3.2. Talent placing the solubilized human amniotic membrane in storage at 4 degrees Celsius.

3.4. Prepare sterile 10X (Ten-x) PBS at pH 6.5 and 1 molar sodium hydroxide solution [1]. Mix 900 microliters of human amniotic membrane hydrolysate with 100 microliters of 10X PBS at pH 6.5 using a vortex mixer [2]. Adjust the pH to 7.4 with 1 molar sodium hydroxide [3] and dispense 100 microliters of the pre-gel solution into each well of a 96-well plate at approximately 4 degrees Celsius [4].
3.4.1. Talent preparing sterile 10-times phosphate-buffered saline and 1 molar sodium hydroxide solution.
3.4.2. Talent mixing 900 microliters of human amniotic membrane hydrolysate with 100 microliters of 10-times phosphate-buffered saline using a vortex mixer.
3.4.3. Talent adjusting the pH to 7.4 by adding 1 molar sodium hydroxide. 
3.4.4. Talent dispensing 100 microliters of pre-gel solution into each well of a 96-well plate.

3.5. Incubate the pre-gel solution at 37 degrees Celsius for 24 hours to allow gelation and gel maturation [1].
3.5.1. Talent placing the pre-gel solution in the incubator.
4.  Cell Seeding and Metabolic Activity Assessment on Hydrogels
Demonstrator: Click here to enter name of demonstrator(s)

4.1. Seed 2 × 10⁴ VK2 (V-K-two) cells onto each hydrogel in 100 microliters of KS-F medium [1]. Incubate the cultures for 1 or 2 days at 37 degrees Celsius in a humidified atmosphere containing 5 percent carbon dioxide [2].	Comment by Vipasha Sharma: Please elaborate it.
4.1.1. Talent seeding 2 × 10⁴ cells onto each hydrogel in 100 microliters of KS-F medium.
4.1.2. Talent placing the cultures in the incubator at 37 degrees Celsius 

4.2. Remove the culture medium and replace it with 100 microliters of fresh medium [1]. Add 10 microliters of Alamar Blue reagent to each well [2] and incubate at 37 degrees Celsius in a humidified atmosphere containing 5 percent carbon dioxide for 6 hours [3].
4.2.1. Talent removing the culture medium and adding 100 microliters of fresh medium.
4.2.2. Talent adding 10 microliters of Alamar Blue reagent to each well.
4.2.3. Talent placing the samples in the incubator.
4.3. Transfer the medium to a microplate and measure the absorbance at 570 nanometers using an ultraviolet-visible spectrophotometer [1].
4.3.1. Talent transferring the medium to a microplate and measuring the absorbance at 570 nanometers using an ultraviolet/visible spectrophotometer.

5. Actin and Nuclear Staining
Demonstrator: Click here to enter name of demonstrator(s)

5.1. Remove the culture medium and wash the samples with PBS at pH 7.4 pre-warmed to 37 degrees Celsius [1].
5.1.1. Talent removing the culture medium and washing the samples with pre-warmed phosphate-buffered saline.
5.2. Fix the extracellular matrix-coated glass control samples for 30 minutes and the hydrogels for 1 hour at room temperature using 4 percent methanol-free paraformaldehyde prepared in PBS [1]. Wash the samples three times with PBS at approximately pH 7.4 at room temperature [2].
5.2.1. Talent fixing the control samples and hydrogels with 4 percent methanol-free paraformaldehyde.
5.2.2. Talent washing the samples 3 times with phosphate-buffered saline.

5.3. Prepare 0.1 percent Triton X-100 in PBS for the 2-dimensional control samples and 1 percent Triton X-100 for the hydrogels [1]. Immerse the control samples for 15 minutes and the hydrogels for 40 minutes [2], then wash the samples three times with PBS at room temperature [2].
5.3.1. Talent preparing the Triton X-100 solutions for the control samples and hydrogels.
5.3.2. Talent immersing the samples in the corresponding Triton X-100 solutions. Talent 
5.3.3. Talent washing them 3 times with phosphate-buffered saline.

5.4. Prepare a staining solution containing 0.5 units per milliliter Alexa Fluor 488-conjugated phalloidin and 1 percent bovine serum albumin in PBS at pH 7.4 [1]. Immerse the samples in the staining solution and incubate the control samples for 45 minutes and the hydrogels for 1 hour in the dark [2].
5.4.1. Talent preparing the staining solution containing Alexa Fluor 488-conjugated phalloidin and bovine serum albumin.
5.4.2. Talent immersing the samples in the staining solution for incubation in the dark.

5.5. Wash the samples three times with PBS at approximately pH 7.4 at room temperature [1]. Place the samples on microscope slides and add a drop of mounting medium containing DAPI (Da-pee) [2]. Apply a coverslip and incubate for 20 minutes [3]. 
5.5.1. Talent washing the samples 3 times with phosphate-buffered saline.
5.5.2. Talent placing the samples on microscope slides and adding a drop of mounting medium containing DAPI.
5.5.3. Talent applying a coverslip to the samples and keeping it aside for 20 minutes incubation.

6. Confocal and Multiphoton Imaging
Demonstrator: Click here to enter name of demonstrator(s)

6.1. Perform imaging using a confocal-multiphoton system and define 4 quadrants per sample for analysis [1]. Use a 20-times objective for signal detection and cell identification [2].
6.1.1. SCREEN: Four quadrants being defined per sample using the confocal/multiphoton system.
6.1.2. SCREEN: Sample being viewed with a 20-times objective for signal detection and cell identification.
Authors: Please create a screen capture video of the shots labelled SCREEN and upload them onto your project page:  https://review.jove.com/account/file-uploader?src=22491053 

6.2. For actin and nuclear labeling, excite the Alexa Fluor 488-phalloidin signal at 488 nanometers using an argon laser and collect the actin emission over 500–600 nanometers [1].
6.2.1. SCREEN: Alexa Fluor 488-phalloidin signal being acquired with excitation at 488 nanometers and actin emission collected over 500–600 nanometers.

6.3. Excite DAPI by two-photon absorption at 800 nanometers using a titanium-sapphire laser and collect the DAPI emission over 395–485 nanometers [1]. Acquire the two channels sequentially to avoid spectral crosstalk [2].
6.3.1. SCREEN: DAPI signal being acquired by 2-photon excitation at 800 nanometers with emission collected over 395–485 nanometers.
6.3.2. SCREEN: Actin and DAPI channels being acquired sequentially.
6.4. Following the imaging, evaluate the responses of VK2 cells cultured on human amniotic membrane hydrogels relative to the human amniotic membrane-coated glass control [1].
6.4.1. SCREEN: Responses of VK2 cells cultured on human amniotic membrane hydrogels being compared with the human amniotic membrane-coated glass control.























Results
Please review this section to make sure that it accurately reflects your findings.
· You/Your videographer does not have to record this section. 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: 82
· Please note that the video cannot include voiceover without an accompanying visual.

7. Results 

7.1. VK2 cells in the human amniotic membrane hydrogel showed slightly higher metabolic activity of 94% [1] than cells in the 2-dimensional system at 89%, with no significant difference [2].
7.1.1. LAB MEDIA: Figure 5C. Video editor: Please highlight the “2d” bar for “hAM hydrogel” at approximately 94%.
7.1.2. LAB MEDIA: Figure 5C. Video editor: Please highlight the “2d” bar for “hAM-coated glass” at approximately 89%.

7.2. VK2 cells cultured on the human amniotic membrane-coated glass control showed partial monolayer confluence, with zones of cell clustering separated by cell-free spaces [1] and a polygonal, cobblestone-like morphology [2]. In contrast,  the cells cultured on the human amniotic membrane hydrogels showed a more complex organization, with a structural transition from clusters toward developing spheroid-like structures [3]. 
7.2.1. LAB MEDIA: Figure 5E, left. Video editor: Please highlight areas where groups of cells are separated by dark, cell-free spaces.
7.2.2. LAB MEDIA: Figure 5E, left. Video editor: Zoom in on an area showing the many-sided, closely arranged cells.
7.2.3. LAB MEDIA: Figure 5E, right. Video editor: Please highlight the dense cell groups forming rounded, structure-like clusters.
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