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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:  14
Number of Shots:  29 

Introduction
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
Answers will be slightly edited in accordance with journal guidelines.

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.

Ethics Title Card

This research has been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name)



Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.	Comment by Poornima  G: Authors: Please review the protocol section titles, narration 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
· 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.
· 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. Preparation and Biopsy Coring of Human Synovial Tissue
Demonstrator: Click here to enter name of demonstrator(s) 


2.1. To begin, obtain a 50-milliliter conical tube containing cold Dulbecco’s PBS or DPBS on ice [1] and place the human anterior synovial tissue extracted during standard open joint surgery in DPBS [1-TXT].
2.1.1. WIDE: Talent placing the conical tube with DPBS on ice.
2.1.2. Talent placing the synovium into a 50 milliliter conical containing cold Dulbecco’s PBS on ice. TXT: Surgery: Total knee arthroplasty or Tibial tubercle osteotomy

2.2. Wash the tissue two times in cold PBS for 10 minutes on a plate rocker [2].
2.2.1. Talent transferring the synovium into cold phosphate buffered saline containing tube and placing it on a plate rocker.

2.3. Next, transfer the synovium to a 10-centimeter or larger sterile petri dish under sterile conditions in a level 2 certified biosafety cabinet [1]. Add enough cold, sterile, low glucose DMEM containing sodium pyruvate and L-glutamine to fill the dish halfway [2]. Identify the synovial lining by the pearlescent intimal layer rather than the cauterized side [3-TXT].
2.3.1. Talent transferring the synovium to a sterile petri dish in a biosafety level 2 certified biosafety cabinet.
2.3.2. Talent adding cold, sterile, low glucose DMEM containing sodium pyruvate and L-glutamine until the dish is halfway filled.
2.3.3. Talent pointing to the pearlescent intimal layer. TXT: Careful not to peel the intimal layer away

2.4. Using iris scissors or a scalpel, dissect away the extraneous adipose and stromal tissue on the cauterized side to isolate the synovium while maintaining approximately 4 to 5 millimeters of tissue depth in all areas [1]. Change the petri dish media as necessary to maintain the field of view [2].
2.4.1. Talent dissecting away extraneous adipose and stromal tissue on the cauterized side while preserving approximately 4 to 5 millimeters of tissue depth.
2.4.2. Talent changing the media in the petri dish to maintain the field of view.

2.5. Arrange the required tools to obtain 3 millimeter biopsy cores for a minimum of 2 technical replicates per tested condition [1]. Position the tissue with the synovial lining facing the coring tool rather than against the surface of the petri dish [2]. Stabilize the tissue with the non-dominant hand using forceps or hemostats [3] and perform coring with forceful perpendicular load and gentle twisting [4]. Replace the biopsy punch after approximately 10 to 15 uses, or when the tissue twists during coring, to avoid damaging the intimal lining structure [5].
2.5.1. Talent arranging tools to pick biopsy cores such as forceps, hemostats.
2.5.2. Talent positioning the synovium with the synovial lining facing the coring tool.
2.5.3. Talent stabilizing the tissue with forceps or hemostats using the non-dominant hand.
2.5.4. Talent coring the tissue with a forceful perpendicular motion and gentle twisting. 
2.5.5. Talent placing the biopsy punch aside and picking up a new one.

2.6. Now, open a second petri dish and fill it with 5 to 10 milliliters of media containing 10 percent FBS tempered at 37 degrees Celsius [1]. With flat or non-toothed forceps, transfer the cores to this dish [2-TXT]. Gently agitate the cores for 1 to 2 seconds to wash away debris without pinching them tightly [3].
2.6.1. Talent opening a second petri dish and filling it with warmed media containing 10 percent FBS.
2.6.2. Talent transferring the biopsy cores with flat or non-toothed forceps into the second dish. TXT: 3 mm cores were used to maximize tissue perfusion
2.6.3. Talent gently agitating the cores in the media to remove debris without pinching them tightly.




3. Setting up Joint Space Analysis System (JSAS)
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. To prepare the bottom well of the joint synovial assay system [1], add 600 microliters of low glucose DMEM containing 10 percent FBS warmed to 37 degrees Celsius [2-TXT].
3.1.1. Talent showing the bottom well of the joint synovial assay system.
3.1.2. Talent pipetting 600 microliters of warmed low glucose DMEM containing 10 percent FBS into the bottom well.

3.2. Add the treatment of choice, such as lipopolysaccharide or MCP1, to the bottom well [1-TXT]. Adjust the treatment to maintain a pH between 7 and 7.4 or use appropriate vehicle controls [2].
3.2.1. Talent adding the treatment solution to the bottom well. TXT: Ensure the treatment volume does not exceed 2.5% of the total volume
3.2.2. Talent checking the pH of the mixture solution with a pH paper.

3.3. Select the transwell pore size based on the desired experimental outcome [1] and add 300 microliters of low glucose DMEM containing 10 percent FBS to the transwell [2].
3.3.1. Talent picking up an appropriate transwell insert for the experiment.
3.3.2. Talent pipetting 300 microliters of media into the transwell insert.

3.4. Using sterile forceps, gently transfer individual tissue cores into the media of the transwell [1-TXT].
3.4.1. Talent transferring individual tissue cores into the transwell using sterile forceps. TXT: Avoid frayed and floating cores

3.5. Next, place the assembly in an incubator at 37 degrees Celsius with 5 percent carbon dioxide for 8 to 72 hours depending on the downstream assays [1].
3.5.1. Talent placing the joint synovial assay system into the incubator.

3.6. For downstream analysis, fix and embed the synovial tissue for histological analysis using hematoxylin and eosin, immunofluorescence, or RNA-scope to visualize tissue structure and cellular features [1].
3.6.1. Talent placing synovial tissue into a tube labled ‘Fixative’ and keeping it beside jars labelled ‘H&E Stain’.

3.7. After sectioning the embedded tissue, image it at multiple magnifications to identify the intimal lining and sublining regions [1].
3.7.1. Talent placing a slide under a (fluorescence) microscope and adjusting magnification to visualize tissue regions.

3.8. Perform histomorphometry to quantify tissue architecture, including thickness, integrity, and cellularity [1]. Finally, analyze cellular content and complement the analysis with flow cytometry and enzyme-linked immunosorbent assay of collected samples [2].
3.8.1. Talent working on the computer with the Display showing histological image in analysis software.
3.8.2. Talent placing the sample in a FACS machine or loading a plate into a ELIS plate reader.



3.8.3. 

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: 200.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. Synovial tissue cultured with increasing doses of MCP-1 or LPS showed distinct intimal lining morphology changes [1-TXT] and altered synovial cytokine response [2].
4.1.1. LAB MEDIA: Figure 8A. TXT: MCP-1: Monocyte Chemoattractant Protein 1; LPS: Lipopolysaccharide  Video editor: Highlight the images for MCP-1 and LPS
4.1.2. LAB MEDIA: Figure 8B. Video editor: Highlight the images for MCP-1 and LPS

4.2. Specific morphologies included friable intimal lining [1] and a thickened intimal lining with decreased cellular density [2] when compared to the control [3].
4.2.1. LAB MEDIA: Figure 8A. Video editor: Highlight the black arrows marking the friable lining in the MCP-1 100 ng/ml panel.
4.2.2. LAB MEDIA: Figure 8A. Video editor: Highlight the black brackets in, MCP-1 200 and LPS 250 images.
4.2.3. LAB MEDIA: Figure 8A. Video editor: Highlight the black in control image.

4.3. MCP1 induced pathogenic fibroblast marker Podoplanin in the sublining [1], where as Lipopolysaccharide increased podoplanin in the intimal lining and sublining [2].
4.3.1. LAB MEDIA: Figure 8B. Video editor: In the MCP-1 200 ng/ml row, highlight the areas pointed by the black arrows
4.3.2. LAB MEDIA: Figure 8B. Video editor: Highlight the red signals in LPS 250 row 


4.4. Migratory immune cells in the bottom well included neutrophils, NK cells, NKT cells, T cells, B cells or dendritic cells, monocytes or macrophages, and M2 macrophages [1]. T cells were the most abundant migratory immune cells [2].
4.4.1. LAB MEDIA: Figure 9A. Video editor: Show panel A and highlight the x-axis labels 
4.4.2. LAB MEDIA: Figure 9A. Video editor: Highlight the group labelled CD3, which has the tallest bars in panel A

4.5. Statistically, there was no difference in cell migration based on bottom well stimulus [1].
4.5.1. LAB MEDIA: Figure 9A. 

4.6. Osteoprotegerin, an arthritis-relevant protein was detected at 24, 48, and 72 hours in untreated cultured arthritic synovium [1], and was significantly higher at 72 hours than at 24 hours [2].	Comment by Poornima  G: Authors: Please check if this is correct? No MCP1 or LPS treatment was given in this case, right?
4.6.1. LAB MEDIA: Figure 9B. Video editor: Show only the extreme left graph labelled OPG 
4.6.2. LAB MEDIA: Figure 9B. Video editor: Show only the extreme left graph labelled OPG  and Highlight the 72 hour bar 

4.7. Inducible nitric oxide synthase expression in the intimal lining was high in controls at 0 hours [1], was nearly absent after 24 hours [2], and was maintained when treated with N-acetyl cysteine [3].
4.7.1. LAB MEDIA: Figure 10. Video editor: In the left column (set labelled iNOS), highlight the red signal along the surface layer in the ‘0 hr Control’ panel
4.7.2. LAB MEDIA: Figure 10. Video editor: In the left column set labelled iNOS, highlight the 24 hour Control panel 
4.7.3. LAB MEDIA: Figure 10. Video editor: In the left column set labelled iNOS, highlight the red surface signal in the +NAC panel

4.8. Conversely, N-acetyl cysteine did not alter Matrix metalloproteinase 9 expression, a marker of both synovitis and potential cartilage damage expression [1].
4.8.1. LAB MEDIA: Figure 10. Video editor: In the right column set labelled MMP9, highlight the red dots
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