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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:  xx
Number of Shots: 55 (13 SC) 

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.
Authors: Everything shown in grey highlight below has been taken from the non-highlighted parts of the manuscript and added so that the workflow and the results are understandable on screen. The remaining narration comes from the highlighted sections. Please confirm this is acceptable and filmable.

2. Mounting the EM Grids
Demonstrator: Click here to enter name of demonstrator(s)
2.1. To begin, prepare the crosslinking solution and the adhesive stubs [1-TXT].
2.1.1. WIDE: Talent dissolving the EDC (E-D-C) in ethanol and deionized water in a chemical hood. TXT: Refer to the text protocol for reagent preparation
Authors: Please check if the narration is correct.
2.2. For mounting the grids, place up to 4 gold EM grids coated with perforated gold foil onto the adhesive PDMS (P-D-M-S) surface with the foil side facing upward, using size 5 tweezers[1].
2.2.1. Close-up of Talent placing a gold EM grid foil-side upward onto the adhesive PDMS surface with size 5 tweezers.
2.3. Next, add 0.84 grams of porcine gelatin to 0.6 milliliters of acetic acid and 2.4 milliliters of deionized water in a glass vial [1]. Stir the solution for 30 to 60 minutes in a water bath at approximately 39 degrees Celsius, and keep it warm until spinning begins to prevent gelation [2-TXT].
2.3.1. Talent adding the porcine gelatin, the acetic acid, and the deionized water to a glass vial in a chemical hood.
2.3.2. WIDE: Talent placing the vial in the water bath on a magnetic stirrer. TXT: 28% gelatin; 30 - 60 min; ~39 °C
Authors: Please specify the stirring speed used for the gelatin solution.
2.4. Finally, plasma-treat the grids for 30 seconds [1]. Then, install the 2 stubs on a 20 centimeter rotating collector disk [2].
2.4.1. Talent plasma-treating the grids on the custom aluminum stand.
2.4.2. Close-up of Talent securing the 2 stubs on the rotating collector disk.

3. Electrospinning Aligned and Randomly Oriented Gelatin Fibers
Demonstrator: Click here to enter name of demonstrator(s)
3.1. Load the gelatin solution into a 1 milliliter syringe fitted with a 21 gauge needle [1]. Then, manually set the needle-to-grid distance to 7 centimeters [2].
3.1.1. Talent loading the warm gelatin solution into a 1 milliliter syringe fitted with a 21 gauge needle. 
3.1.2. Talent setting the needle-to-grid distance to 7 centimeters.
3.2. To electrospin the aligned-fiber condition, set the flow rate on the syringe pump to 0.3 milliliters per hour and the potential difference to 13 kilovolts, with the wheel grounded [1].
3.2.1. SCREEN: The flow rate and the potential difference being set on the electrospinning controller.
Authors: Please create screen capture videos of the shots labeled as SCREEN, write a screenshot summary, and upload the files to your project page as soon as possible:
Also, please let us know if any of the screen capture shots are not performed on the computer so that we can modify the shots accordingly. Similarly, if there are shots starting with "Talent" that cannot be seen directly, but can be visualized on the monitor, please post a comment against those particular shots.

3.3. Start the gelatin flow before applying the electric field, so that the flow reaches a steady state and the jet remains stable [1]. Then, spin for 3.5 minutes with a collector tangential velocity of 10 meters per second [2].
3.3.1. Talent starting the gelatin flow at the syringe pump.
3.3.2. Talent setting the collector tangential velocity for the aligned-fiber run.
Authors: The protocol gives the aligned condition as 10 meters per second and the random condition as 2 meters per second, but Figure 4 is labeled 11 meters per second and 2.2 meters per second. Please confirm which values the narration and the on-screen figure should use.
3.4. Then, electrospin the random-fiber condition for 2.5 minutes with a collector tangential velocity of 2 meters per second, keeping the needle-to-grid distance, the flow rate, and the voltage constant [1].
3.4.1. Talent setting the collector tangential velocity for the random-fiber run.
3.5. Finally, heat a metal biopsy punch of approximately 4 millimeters diameter by putting its cutting edge directly in contact with a hot plate set to 80 to 90 degrees Celsius [1]. Then, gently press the heated punch to the area surrounding each electrospun grid to cut the surrounding gelatin network [2]. Remove each released grid [3].
3.5.1. WIDE: Talent placing the cutting edge of the metal biopsy punch on the hot plate.
3.5.2. Close-up of Talent pressing the heated biopsy punch into the PDMS around an electrospun EM grid.
3.5.3. Close-up of Talent lifting a released grid from the PDMS with tweezers.
Authors: The manuscript notes that the fibers can alternatively be cut with a scalpel pressed vertically into the PDMS. Please specify which of the 2 methods you would prefer to demonstrate on camera.
Authors: Please check if these shots are filmable, given the high-voltage shielding in place during spinning.

4. Crosslinking, Rinsing, and Storing the Fiber-Coated Grids
Demonstrator: Click here to enter name of demonstrator(s)
4.1. Immediately after removing the electrospun grids, immerse them in cold EDC solution in a separate glass dish for each condition [1]. Seal each dish with Parafilm [2]. Then, incubate the grids overnight at 4 degrees Celsius [3].
4.1.1. Talent immersing the electrospun grids in the cold EDC solution in a glass dish.
4.1.2. Talent sealing the glass dish with Parafilm.
4.1.3. Talent placing the sealed dishes at 4 degrees Celsius.
Authors: The protocol states an overnight incubation, while Figure 2D shows 24 hours for the crosslinking step. Please confirm the duration the narration should state.
4.2. Next, place three 100 to 200 microliter droplets of deionized water on Parafilm, or alternatively prepare three deionized water baths in glass dishes [1]. Pass each grid gently through the three droplets or baths with tweezers [2].
4.2.1. Talent pipetting three 100 to 200 microliter droplets of deionized water onto Parafilm.
4.2.2. Close-up of Talent passing a grid through the three droplets with tweezers.
Authors: Please specify which of the 2 rinsing options described here you would prefer to demonstrate on camera, so that we can film either the droplets or the water baths.
4.3. Immediately after the first rinse, transfer each grid into a glass dish filled with deionized water [1]. Incubate the dishes for 24 hours at 37 degrees Celsius, keeping the aligned and the randomly oriented grids in separate dishes [2].
4.3.1. Talent transferring a rinsed grid into a glass dish filled with deionized water.
4.3.2. WIDE: Talent placing the glass dishes in the 37 degrees Celsius incubator.
4.4. Place a small rectangular PDMS sheet onto a coverslip inside a sterile Petri dish for each condition [1]. After carefully removing the excess water, transfer the grids directly onto the PDMS sheet [2]. Finally, store the closed Petri dishes in a desiccator, where the grids remain stable for at least 4 months [3].
4.4.1. Talent placing a small rectangular PDMS sheet onto the coverslip in a sterile Petri dish.
4.4.2. Close-up of Talent transferring the grids onto the PDMS sheet with tweezers.
4.4.3. Talent placing the closed Petri dishes in a desiccator.

5. Seeding Endothelial Cells on the Fiber-Coated Grids
Demonstrator: Click here to enter name of demonstrator(s)
5.1. Culture human umbilical vein endothelial cells, or HUVECs (hue-vecs), in complete microvascular endothelial growth medium using cells from passages 5 to 10, and harvest them [1-TXT].
5.1.1. Talent handling the HUVEC culture flask in the biosafety cabinet. TXT: Refer to the text protocol for the complete cell harvesting procedure
Authors: I have added this step from the non-highlighted text to give full context for the seeding steps as per our journal guidelines, since the highlighted text begins at the cell count. Please check if the narration is correct.
Authors: The manuscript gives the centrifugation as 2,000 RPM for 1 minute. Please provide the relative centrifugal force in x g, and the trypsin concentration, so that the step is reproducible.
5.2. Place a custom silicone or PDMS insert with 4 wells of approximately 4 millimeters diameter into a glass-bottom dish [1]. Add 20 to 30 microliters of warm culture medium to each well [2]. Then, place one fiber-coated grid at a 45 degree angle to the droplet, with the fibers facing upward, to break the surface tension [3].
5.2.1. Talent placing the 4-well silicone insert into the glass-bottom dish.
5.2.2. Talent adding warm culture medium to each well of the insert.
5.2.3. Close-up of Talent lowering a fiber-coated grid at a 45 degree angle into the droplet with the fibers facing upward.
5.3. Count the cells using an automated cell counter [1]. Then, add 5 microliters of a suspension of approximately 105 to 106 cells per milliliter directly onto each grid to target approximately 2 cells per grid square, adding a second 5 microliter aliquot if the seeding density is too low [2].
5.3.1. SCREEN: The cell count being displayed on the automated cell counter.
5.3.2. Close-up of Talent adding 5 microliters of the cell suspension onto a grid.
5.4. Allow the cells to adhere to the fibers for up to several hours, typically about 2 hours [1]. Once the cells have begun to attach and spread along the fibers, gently add 2 milliliters of warm medium to the dish [2]. Then, incubate the seeded grids at 37 degrees Celsius and 5% carbon dioxide for approximately 24 hours [3].
5.4.1. Talent leaving the glass-bottom dish undisturbed during the adhesion period.
5.4.2. Talent gently adding 2 milliliters of warm medium to the dish.
5.4.3. WIDE: Talent placing the dish in the 37 degrees Celsius incubator.
5.5. Finally, for live actin staining, change the medium to 2 milliliters of a 1 to 2,000 SPY555 actin staining solution [1]. Incubate for 1 hour at room temperature or at 37 degrees Celsius until plunge freezing [2].
5.5.1. Talent exchanging the culture medium for the live actin staining solution in the biosafety cabinet.
5.5.2. WIDE: Talent placing the dish in the 37 degrees Celsius incubator for the staining incubation.
Authors: I have added the live actin staining step from the non-highlighted text to give full context for the results as per our journal guidelines. Please check if the narration is correct.
Authors: Please specify which of the 2 staining incubation conditions described here you would prefer, room temperature or 37 degrees Celsius, so that we can film the correct shot.

6. Vitrifying the Grids by Plunge Freezing
Demonstrator: Click here to enter name of demonstrator(s)
6.1. Prepare the precooled plunge freezer and the liquid ethane cryogen in accordance with institutional cryogenic safety procedures [1-TXT]. Then, maintain the humidity of the chamber at 20 to 99% [2].
6.1.1. Talent preparing liquid ethane in the precooled plunge freezer. 
6.1.2. Shot of the chamber humidity being set on the plunge freezer control panel.
Authors: A chamber humidity of 20 to 99% covers almost the full range of the instrument. Please provide the humidity setting you actually use, and the chamber temperature and blot force, so that the step is reproducible.
6.2. Pick up a grid with tweezers so that it faces away from the blotting paper when loaded into the plunge freezer [1]. Apply a 3 microliter drop of PBS (P-B-S) through the side opening before blotting [2]. Blot the grid for 13 to 15 seconds [3]. Then, plunge the grid into liquid ethane [4].
6.2.1. Close-up of Talent mounting a grid in the tweezers with the cell side facing away from the blotting paper.
6.2.2. Close-up of Talent applying a 3 microliter drop of PBS through the side opening.
6.2.3. Talent blotting the grid inside the plunge freezer chamber.
6.2.4. Talent plunging the grid into liquid ethane.
6.3. Finally, transfer each frozen grid immediately into liquid nitrogen and keep it below the devitrification temperature at all times [1]. Clip the grids into autogrids at cryogenic temperatures for automated handling in the cryo-FIB and cryo-TEM systems [2].
6.3.1. Talent transferring the frozen grid into a grid box under liquid nitrogen.
6.3.2. Close-up of Talent clipping a grid into an autogrid under liquid nitrogen.

7. Cryo-FIB Milling and Cryo-Electron Tomography
Demonstrator: Click here to enter name of demonstrator(s)
7.1. Load the grids into the focused ion beam scanning electron microscope, or FIB-SEM (fib-S-E-M), under liquid nitrogen temperatures [1]. Acquire a montaged grid overview covering the whole grid [2].
7.1.1. Talent loading the clipped grids into the cryo-FIB-SEM under liquid nitrogen.
7.1.2. SCREEN: The montaged grid overview being acquired over the whole grid.
7.2. Identify the cells suitable for lamella milling, which lie in the center of grid squares with intact foil support, and mark each one with Add lamella site here [1]. Then, set the eucentric height and the milling angle for each site individually [2].
7.2.1. SCREEN: Add lamella site here being selected for a target cell.
7.2.2. SCREEN: The eucentric height and the milling angle being set for an individual site.
7.3. Optionally, for target identification and localization, image the selected cells with the widefield light microscope system using a 1 to 2 second exposure and a 100 to 150 milliwatt illumination intensity [1].
7.3.1. SCREEN: The selected cells being imaged in the fluorescence imaging software.
Authors: This step is described as optional in the manuscript, so the narration reads "Optionally". Please confirm whether it should be filmed or removed from the script.
7.4. Deposit a protective platinum gas injection system coating on the grid for 45 seconds [1]. Then, import the sites into the automated cryolamella milling software and define a target lamella at each selected site [2].
7.4.1. SCREEN: The protective platinum coating being deposited on the grid.
7.4.2. SCREEN: The milling sites being imported and the target lamellae being defined in the automated milling software.
7.5. Mill the lamellae stepwise by decreasing the ion beam current while reducing the lamella thickness, decreasing the lamella width by 0.5 micrometers at each step and using stress relief cut milling to increase lamella stability [1-TXT]. Then, polish each lamella from approximately 300 nanometers down to 100 to 200 nanometers using ion beam currents of 10 to 50 picoamperes [2].
7.5.1. SCREEN: The stepwise milling being run in the automated cryolamella milling software. TXT: Rough 1 µm/0.5 nA; intermediate 600 nm/0.3 nA; fine 300 nm/0.1 nA
7.5.2. SCREEN: The lamella being polished at 10 to 50 picoamperes.
7.6. Collect a dose-symmetric tilt series across each lamella in the cryo-TEM [1-TXT]. Finally, reconstruct the tomograms using the AreTomo3 (are-tomo-three) command given in the text protocol [2].
7.6.1. SCREEN: The montaged lamella overview and the tilt series being collected in the acquisition software. TXT: 26,000x; -5 µm defocus; +60° to -60°, 3° increment; ~140 e/Å²
7.6.2. SCREEN: The AreTomo3 command being entered in the terminal and the tomogram being reconstructed.
Authors: I have added the tilt-series collection from the non-highlighted text as per our journal guidelines, since it is needed to reach the tomogram shown in the results. Please check if this is okay.


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: 114.
· Please note that the video cannot include voiceover without an accompanying visual.

8. Results
8.1. The tangential velocity of the collector disk controlled fiber organization, giving aligned fibers at the higher velocity [1] and randomly oriented networks at the lower velocity [2].
8.1.1. LAB MEDIA: Figure 4A. Video editor: Please emphasize the label "11 m/s tangential velocity" and the aligned fibers below it
8.1.2. LAB MEDIA: Figure 4B. Video editor: Please emphasize the label "2.2 m/s tangential velocity" and the randomly oriented fibers below it
8.2. After 24 hours, cells on aligned fibers showed a significantly smaller projected area [1] and a lower axis ratio [2] than cells on random fibers.
8.2.1. LAB MEDIA: Figure 5C. Video editor: Please emphasize the Aligned and Random box plots under "Cell area distribution" together with the four-asterisk significance bar
8.2.2. LAB MEDIA: Figure 5E. Video editor: Please emphasize the Aligned and Random box plots under "Cell axis-ratio distribution" together with the two-asterisk significance bar
8.3. They also deviated less from the mean image orientation [1], and fewer showed large orientation deviations [2].
8.3.1. LAB MEDIA: Figure 5D. Video editor: Please emphasize the two violin plots under "Cell deviations from image mean orientation" together with the two-asterisk significance bar
8.3.2. LAB MEDIA: Figure 5F. Video editor: Please emphasize the blue Aligned survival curve lying below the orange Random curve
8.4. Live-cell staining visualized the actin cytoskeleton before vitrification [1] and the adherens junctions at cryogenic temperature [2].
8.4.1. LAB MEDIA: Figure 6A. Video editor: Please emphasize the yellow actin signal
8.4.2. LAB MEDIA: Figure 6B. Video editor: Please emphasize the magenta vascular endothelial cadherin signal
8.5. Cryo-FIB milling produced over 20 electron-transparent lamellae [1] that remained stable during transfer [2].
8.5.1. LAB MEDIA: Figure 7A. Video editor: Please emphasize the red square labeled "Lamella" and then the panels marked "pre-milling" and "polished"
8.5.2. LAB MEDIA: Figure 7B. Video editor: Please emphasize the red square labeled "Lamella" in the TEM grid overview, and then the lamella close-up beside it
8.6. Tomographic reconstruction revealed a densely populated intracellular environment [1] in which membranes, vesicles, filaments, mitochondria, and ribosomes were resolved [2].
8.6.1. LAB MEDIA: Figure 3B. Video editor: Please emphasize the dotted box marking the region where the tilt series was collected
8.6.2. LAB MEDIA: Figure 3C. Video editor: Please sequentially emphasize the arrow labels reading mitochondria, membranes, ribosomes, filaments, and vesicles
Authors: The results text describes "large macromolecular complexes", while Figure 3C labels these features as ribosomes. Please confirm which term the narration should use.
[bookmark: _Hlk203166143]



Watch this video and apply the settings while capturing the screen to obtain high-quality videos: https://www.youtube.com/watch?v=Y67dM1kKcTE 



[bookmark: _Hlk215154137][bookmark: _Hlk215844323]NOTE to the Authors:

You have two options for filming and submitting the SCREEN footage:

Option 1: Uploading Separate Clips (Highly Recommended)

Please upload a separate video file for each SCREEN shot (tagged as SCREEN), naming the file according to the shot number (e.g., 2.4.3, 1.5.1, 3.2.1, 3.1.3, etc.).

- Each clip must be a maximum of 20 to 25 seconds to match the voice narration.
- If an action takes longer, provide only the best, most representative 20-25 second segment.
- Please do not provide longer clips as we won’t be able to use them.



Option 2: Uploading a Single Continuous Video

If you prefer to record all steps together and upload a single video file, that is acceptable. In this case, you must write the precise timestamp for each shot within the script.

For example, if the action described in shot 2.13.1 is present in the file xxx.mp4 and occurs between timestamps 00:30 and 00:45 , then write the following in the script after each shot description or as a comment bubble.
(write the file name and timestamp after each shot): [File name] [Start Time]-[End Time]
 

- Example 	2.13.1  SCREEN: performing ...........action. xxx.mp4 00:30-00:45
2.13.2, SCREEN: cutting the…..........action. xxx.mp4 01:10-01:20

- The duration between the start and end times for each shot must be limited to 20 to 25 seconds.

- If a shot is longer than 25 seconds, choose two short segments (one at the beginning and one at the end) that collectively do not exceed 25 seconds.
- Example: 3.1.1 SCREEN: inserting a needle... xxx.mp4 00:00-00:10 and 02:30-02:40
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