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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:  20
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.

Ethics Title Card
All the animal experiments have been approved by the Animal Ethics Committee at the University of Navarra
The human study has been approved by the Research Ethics Committees at the University of Navarra School of Medicine and the Navarra Health Service

Authors: The study uses both mouse and human samples, so the Ethics Title Card carries an animal research-related statement and a human research-related statement

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. Bone Sample Collection and Fixation
Demonstrator: Click here to enter name of demonstrator(s)
2.1. To begin, obtain mouse hind-limb bones and human bone samples in cold DPBS on ice [1-TXT]. Authors: Please let us know if you would use the human or the mouse bone on the shoot day?
2.1.1. WIDE: Talent placing the container with cleaned bone samples in DPBS on ice. TXT: Refer to the text protocol for the isolation of the bones

2.2. Discard the DPBS [1] and introduce the bone samples into labeled individual plastic cassettes [2]. Close the lids securely to prevent tissue loss during the subsequent processing [3].
2.2.1. Talent discarding DPBS from the container.
2.2.2. Talent placing a bone sample into a labeled plastic cassette.
2.2.3. Talent closing the cassette lid securely. TXT: FFPE: Formalin-Fixed, Paraffin-Embedded
Authors: The note here states that human bone may be cut into cassette-sized fragments with a sterile scalpel, or left intact and cut after decalcification. Please specify which of the 2 options you would prefer us to film.

2.3. Under a chemical fume hood, add 4 percent buffered formaldehyde solution at a 1 to 20 sample-to-fixative ratio [1] and incubate the sample for 24 hours at 4 degrees Celsius [2].
2.3.1. Talent adding 4 percent buffered formaldehyde solution in the chemical fume hood.
2.3.2. Talent placing the container at 4 degrees Celsius.

3. EDTA Decalcification
Demonstrator: Click here to enter name of demonstrator(s)
3.1. Discard the formalin, and wash the bone sample with ultrapure water [1]. Briefly agitate the container, and discard the water to eliminate any remaining formalin residue [2].
3.1.1. Talent discarding the formalin and adding ultrapure water to the container holding the bone sample.
3.1.2. Talent agitating the container and discarding the water.

3.2. Prepare a 0.25 molar EDTA solution in ultrapure water, and adjust the pH to 6.95 [1].
3.2.1. Talent adding EDTA to water and mixing.

3.3. Add the EDTA solution to the container holding the bone, adjusting the volume to ensure complete immersion [1]. Incubate the sample for 5 days at 4 degrees Celsius with gentle agitation [2]. Authors: I am saying 5 days here to maintain a flow. So we say incubate for 5 days, change EDTA and then incubate again for 5 more days (instead of saying incubate 10 days at the beginning, which can be a bit confusing).
3.3.1. Talent adding EDTA to the bone sample to completely immerse it.
3.3.2. WIDE: Talent placing the container on the shaker at 4 degrees Celsius. 

3.4. After 5 days, discard the EDTA solution and replace it with the same volume of fresh EDTA, as the chelating capacity becomes saturated over time [1]. Continue the incubation under the same conditions for 5 more days [2].
3.4.1. Talent discarding the used EDTA and adding fresh EDTA solution to the container.
3.4.2. WIDE: Talent returning the container to the shaker at 4 degrees Celsius.

3.5. After 10 days of decalcification, discard the EDTA solution [1]. Place the bone on a sterile Petri dish [2], and make a small cut with a sterile scalpel or insert a fine sterile needle into a peripheral region of low analytical relevance. If the tissue can be cut easily or the needle passes through with minimal resistance, the sample is adequately decalcified [3].
3.5.1. Talent discarding the EDTA solution from the container.
3.5.2. Talent placing the sample in a sterile petri dish.
3.5.3. Close-up of Talent inserting a fine sterile needle into a peripheral region of the bone on the Petri dish.
Authors: Please specify which of the 2 checks described here would you prefer, the scalpel cut or the needle insertion, so that we can film the correct one. The Table of Materials lists a 21 gauge needle and a number 23 scalpel blade, so please confirm that we may name these on screen.
3.6. In the case of mouse femurs, gently bend the bone with forceps to assess the flexibility, which is a reliable indicator of complete mineral removal [1].
3.6.1. Close-up of Talent bending the decalcified mouse femur with forceps.
Authors: If mouse femur is not used on the shoot day, we can delete this step 

4. Dehydration of the Decalcified Bone
Demonstrator: Click here to enter name of demonstrator(s)
4.1. Wash the sample by adding ultrapure water to the container [1], then incubate for 5 minutes at 4 degrees Celsius with agitation [2].
4.1.1. Talent adding water to the sample container.
4.1.2. Talent placing the container on the shaker at 4 degrees Celsius.

4.2. Discard the water, and replace it with 70 percent ethanol [1]. Incubate for 1 hour at 4 degrees Celsius [2]. Then, dehydrate the sample sequentially in 70, 80 and 96 percent ethanol for 1 hour each at 4 degrees Celsius, followed by 100 percent ethanol overnight [3].
4.2.1. Talent discarding water and adding 70 percent ethanol to the container.
4.2.2. Talent placing the sample on the shaker at 4 degrees Celsius. Authors: Is a shaker used for this or is it simply incubated without shaking?
4.2.3. Talent discarding old ethanol and adding fresh ethanol from a labeled container. 
Authors: The sample is first incubated with 70 percent ethanol for 1 hour in step 1.5.2 of the manuscript, then again it is incubated with 70, 80 and 90% ethanol as per step 1.5.3 of the manuscript. Is the incubation in 70% ethanol done twice? Although Figure 1 schematic shows only 1-time incubation in 70% ethanol. Please clarify.

4.3. Then, discard the 100 percent ethanol and replace it with xylene. Incubate for 4 hours at room temperature [1]. After incubation, discard the xylene [2].
4.3.1. Talent discarding ethanol and adding xylene to the container inside the chemical fume hood and placing the sample aside.

Authors: All the ethanol and xylene steps must be performed inside a chemical fume hood. Videographer: Please ensure the fume hood is visible in at least some of the frames.

5. Paraffin Infiltration and Embedding
Demonstrator: Click here to enter name of demonstrator(s)
5.1. Place the sample cassette in a glass containing melted, clean paraffin [1]. Incubate overnight at 60 degrees Celsius [2].
5.1.1. Talent placing the sample cassette in a glass containing melted paraffin.
5.1.2. Talent placing the sample in the 60 degrees Celsius oven.

5.2. Clean the surfaces of the embedding station with an RNase decontamination solution to prevent RNA degradation [1]. Preheat the paraffin reservoir, the cassette and mold paraffin baths, and the mold warming plate to 60 degrees Celsius [2]. Activate the cold plate to let it cool before embedding [3].
5.2.1. Talent wiping the surfaces of the embedding station with RNase decontamination solution.
5.2.2. Talent setting the embedding station temperatures to 60 degrees Celsius.
5.2.3. Talent activating the cold plate.

5.3. Once the paraffin has fully melted, place the cassette containing the paraffin-infiltrated sample in the cassette paraffin bath, and incubate for 2 hours to ensure complete xylene clearance [1]. Then, place all the necessary molds in the mold paraffin bath [2].
5.3.1. Talent picking up the sample cassette and placing it in the cassette paraffin bath.
5.3.2. Talent placing the molds in the mold paraffin bath.
Authors: The note specifies standard metal molds for human samples and Visium-compatible plastic molds for mouse samples, and states that whole mouse bones must be cut immediately before embedding. Please confirm which you would show on the shoot day, and whether the cutting step should be added.
5.4. Add a thin base layer of fresh paraffin by dispensing melted paraffin from the central outlet of the embedding station [1]. Open the cassette and gently transfer the tissue into the mold using warm forceps [2].
5.4.1. Close-up of Talent dispensing a thin base layer of paraffin into the mold.
5.4.2. Close-up of Talent opening the cassette and transferring the bone fragment into the mold with warm forceps.

5.5. Place the paraffin-filled mold on the mold-warming plate [1], and while the paraffin remains liquid, orient the tissue in the desired cutting plane with warm forceps [2]. Then, place the mold on the cold surface of the embedding station to briefly fix the position of the bone fragment [2].
5.5.1. Talent placing the paraffin-filled mold on the mold-warming plate.
5.5.2. Close-up of Talent orienting the bone fragment in the mold with warm forceps.
5.5.3. Talent placing the mold on the cold surface of the embedding station.

5.6. Fill the mold completely with melted paraffin from the dispenser, ensuring the tissue is fully covered and no large bubbles remain [1]. Position the labeled cassette on top of the mold so that it forms the base of the paraffin block [2].
5.6.1. Close-up of Talent filling the mold with melted paraffin, avoiding bubbles.
5.6.2. Talent positioning the labeled cassette on top of the mold.

5.7. Then, transfer the mold with the cassette to the cold plate, and allow the paraffin to solidify completely for 10 minutes, until the block is opaque and firm [1]. Then, remove the paraffin block from the mold, and store it at 4 degrees Celsius until sectioning [2].
5.7.1. Talent transferring the mold to the cold plate of the embedding station.
5.7.2. Close-up of Talent removing the solidified paraffin block from the mold.
5.7.3. Talent placing the sample in a refrigerator.

Authors: I have added the following step with representative shots to give full context for the results as per our journal guidelines. Please check if the narration is correct.
5.8. Following paraffin embedding, proceed with tissue sectioning to obtain 5- and 20-micrometer-thick sections [1-TXT]. Perform hematoxylin and eosin staining to assess tissue morphology and integrity [2]. Optionally, perform immunofluorescence staining to confirm the presence of specific cell types in the tissue [3]. Finally, perform spatial transcriptomics and analyze the data [4].
5.8.1. Shot of sectioning in tissue. TXT: Refer to the text protocol for sectioning and spatial transcriptomics
5.8.2. Talent adding the stain on the sample slide.
5.8.3. Talent placing the sample under a fluorescence microscope.
5.8.4. Talent preparing the sample for spatial transcriptomics. Authors: This is a representative shot only. Please let us know what best action can be performed.




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: 112.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results
6.1. EDTA decalcification softened both the mouse [1] and the human bone [2], confirmed by bending the mouse femur with forceps [1] and by effortless needle penetration in the case of the human bone [2]. Both samples were then embedded successfully in paraffin [3].
6.1.1. LAB MEDIA: Figure 2ABDE Video editor: Please emphasize B 
6.1.2. LAB MEDIA: Figure 2ABDE. Video editor: Please emphasize E
6.1.3. LAB MEDIA: Figure 2ABDE Video editor: Please emphasize B 
6.1.4. LAB MEDIA: Figure 2ABDE. Video editor: Please emphasize E
6.1.5. LAB MEDIA: Figure 2C and Figure 2F. Video editor: Please emphasize the embedded bone fragment in each panel 

6.2. Hematoxylin and eosin staining showed preserved marrow architecture in the mouse sections [1], while both human samples showed baseline structural limitations [2].
6.2.1. LAB MEDIA: Figure 3A and Figure 3B. 
6.2.2. LAB MEDIA: Figure 3C and Figure 3D. 

6.3. EDTA-processed mouse multiple myeloma tissue displayed well-defined vascular structures with continuous Endomucin staining [1] and preserved CD-271-positive stromal networks [2].
6.3.1. LAB MEDIA: Figure 4A. Video editor: Highlight the images showing red fluorescence.
6.3.2. LAB MEDIA: Figure 4A. Video editor: Highlight the image showing green signals.

6.4. In healthy elderly human tissue, endothelial cells were detected by CD31 [1] and mesenchymal cells by PRRX1 [2], showing that the tested niche markers remained identifiable after EDTA decalcification [3].
6.4.1. LAB MEDIA: Figure 4B. Video editor: Highlight the image showing red signals.
6.4.2. LAB MEDIA: Figure 4B. Video editor: Highlight the image showing green signals.
6.4.3. LAB MEDIA: Figure 4B

6.5. Degraded human multiple myeloma specimens, which were subjected to various acid-based decalcification protocols, had limited downstream utility, including immunohistochemical evaluation of CD138-positive malignant plasma cells [1].
6.5.1. LAB MEDIA: Figure 4C. 
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