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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: 44 

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.
· Answer up to 2 introduction and up to 3 conclusion 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.
· Answer in full sentences, the questions will not be displayed in the video. 
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

INTRODUCTION:

What is the scope of your research? What questions are you trying 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.

What are the most recent developments in your field of research?
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.
What technologies are currently used to advance research in your field?
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.
What are the current experimental challenges?
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.

CONCLUSION:

What significant findings have you established in your field?
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.

What research gap are you addressing with your protocol?
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.

What advantage does your protocol offer compared to other techniques?
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.
How will your findings advance research in your field?
1.8. 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.
What new scientific questions have your results paved the way for?
1.9. 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.
What questions will future research focus on?
1.10. 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) at the University of Texas MD Anderson Cancer Center



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.
· 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. 

2. [bookmark: _Hlk209380943]Hybridizing RNA-ISH Amplifier 3
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 removing excess liquid from the prepared FPPE slides [1-TXT], take the humidity control tray out of the oven [2], and place the slide holder into the tray [3].
2.1.1. WIDE: Talent removing excess liquid from the slide. TXT: Perform RNA-ISH Amplifier 1 and 2 hybridizations in advance
2.1.2. Talent opening the oven and removing the humidity control tray.
2.1.3. Talent placing the slide holder securely into the tray.

2.2. Then, vortex RNA-ISH Amplifier 3 thoroughly [1] and add enough reagent to completely cover each tissue section on the slides [2]. Close the tray [3] and insert it into the hybridization oven for 30 minutes at 40 degrees Celsius [4].	Comment by Pallavi  Sharma: Authors: Please provide a pronunciation guide for RNA-ISH
2.2.1. Talent vortexing the RNA-ISH Amplifier 3.
2.2.2. Talent adding Amplifier 3 to each slide, ensuring full coverage of each tissue section.
2.2.3. Talent closing the tray lid.
2.2.4. Talent placing the closed tray into the hybridization oven.

2.3. During incubation, prepare the metal oligonucleotide mix by diluting each oligo at a 1 to 15 ratio [1]. Vortex the metal oligo mix thoroughly and leave it at room temperature until further use [2]. Now, remove the humidity control tray from the oven [3], take the slide holder out of the tray [4], and place the tray back into the oven [5].
2.3.1. Talent adding metal oligonucleotides to a tube.
2.3.2. Talent vortexing the prepared metal oligo mix and keeps it on the bench.
2.3.3. Talent removing the humidity control tray from the oven.
2.3.4. Talent lifting the slide holder out of the tray.
2.3.5. Talent placing the empty tray back into the oven.

2.4. Then, place the slides into a clear slide holder that has been pre-washed with nuclease-free water [1]. Wash the slides in wash buffer under slight agitation for 2 minutes [2-TXT].
2.4.1. Talent transferring slides into the clear slide holder.
2.4.2. Talent adds a wash buffer to the slide and shakes it. TXT: Repeat 1x

3. Hybridizing Metal Oligos to the Tissue Sections
Demonstrator: Click here to enter name of demonstrator(s)
3.1. After removing excess liquid from the slides, take the humidity control tray out of the oven [1] and place the slide holder into the tray [2]. Add the mixed metal oligonucleotides prepared earlier to fully cover each tissue section [2].
3.1.1. Talent opening the oven and removing the humidity control tray.
3.1.2. Talent placing the slide holder into the tray.
3.1.3. Talent pipetting the metal oligo mix onto each tissue section to ensure full coverage.
3.2. Now, close the tray completely [1] and insert it into the hybridization oven for 45 minutes at 40 degrees Celsius [2].
3.2.1. Talent closing the tray lid securely.
3.2.2. Talent placing the tray into the hybridization oven.

3.3. Remove the humidity control tray from the hybridization oven [1], take out the slide holder [2], and return the empty tray to the oven [3-TXT].
3.3.1. Talent removing the humidity control tray from the oven.
3.3.2. Talent taking the slide holder out of the tray.
3.3.3. Talent placing the empty tray back into the oven.  TXT: Wash the slides 2x

4. Hybridizing Metal Conjugated Antibodies to the Tissue Sections
Demonstrator: Click here to enter name of demonstrator(s)
4.1. To block non-specific binding sites, add a sufficient volume of blocking buffer to fully cover each tissue section on the slide [1] and incubate the slides at room temperature for 30 minutes [2].
4.1.1. Talent applying blocking buffer to each slide to cover the tissue sections.
4.1.2. Talent placing the slides on a flat surface.

4.2. While the slides are incubating, prepare the antibody mix by diluting the antibodies using the antibody diluent buffer [1].
4.2.1. Talent pipetting antibodies into a tube containing antibody diluent buffer.

4.3. Once the incubation is over, discard the buffer from the tissue slides [1] and dispense enough of the previously prepared antibody mix to completely cover the tissue sections [2].
4.3.1. Talent removing the blocking buffer from the slides.
4.3.2. Talent pipetting the antibody mix onto each slide to ensure complete coverage.

4.4. Then, place the slides into a humidity chamber [1] and incubate them overnight at 4 degrees Celsius [2].
4.4.1. Talent places slides carefully into the humidity chamber.
4.4.2. Talent placing the chamber into a refrigerator set to 4 degrees Celsius and closing the door.

5. DNA Staining to Prepare Tissue Sections for Imaging
Demonstrator: Click here to enter name of demonstrator(s)
5.1. To prepare a fresh Iridium-Intercalator solution, make a 1 to 2000 dilution from a 500 micromolar stock solution using RNase-free TBS [1-TXT]. 
5.1.1. Talent pipetting 500 micromolar Iridium-Intercalator into RNase-free TBS to prepare the dilution. TXT: Aliquot and store the working solution at –20 °C 

5.2. Place the slides into a clear slide holder that has been pre-washed with nuclease-free water [1] and wash the slides in TBS-T buffer using slight agitation for 5 minutes [2-TXT].
5.2.1. Talent transferring slides into the pre-washed clear slide holder.
5.2.2. Talent washing the slides in TBS-T buffer on a rocker or shaker. TXT: Repeat wash 1x

5.3. Then, to stain the slides, add the prepared Iridium working solution and incubate for 5 minutes at room temperature [1].
5.3.1. Talent adding Iridium working solution to the slides and keeping it aside.

5.4. After that, place the slides into a clear slide holder that has been pre-washed with nuclease-free water [1]. Wash the slides two times in TBS-T buffer with slight agitation for 5 minutes [2-TXT].
5.4.1. Talent placing slides into the clear, pre-washed slide holder.
5.4.2. Talent washing the slides in TBS-T buffer with agitation. TXT: Wash 2x with TBS buffer

5.5. Then, dip the slides quickly in double-distilled water to prevent salt crystallization from TBS on the tissue [1].
5.5.1. Talent dipping each slide swiftly into double-distilled water.

5.6. Dry the slides under a chemical hood for 10 minutes [1] and store them at 4 degrees Celsius until image acquisition [2].
5.6.1. Talent placing slides under a chemical hood.
5.6.2. Talent placing the slides into a refrigerator set at 4 degrees Celsius.

6. Image Acquisition
Demonstrator: Click here to enter name of demonstrator(s)
6.1. Load the prepared slide into the ablation chamber of the imaging mass cytometry system [1]. Capture a panorama image of the slide to identify the region of interest [2].
6.1.1. Talent placing the slide into the ablation chamber and closing the chamber door.
6.1.2. SCREEN: Show the imaging software interface as the panorama image is captured, displaying the full tissue section.
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=20927928


6.2. Using the image acquisition software, mark the desired regions of interest on the panorama image [1]. Apply the acquisition template in the image acquisition software and adjust the laser power based on the sample type [2].
6.2.1. SCREEN: Show the software interface with the user drawing or selecting ROIs on the captured image.
6.2.2. SCREEN: Show the user selecting the Acquisition Template option and applying it to the mapped ROIs.

6.3. Now, start the laser ablation process [1]. Measure the quantity of each isotope using the detector, which converts the data into digital form for analysis [2].
6.3.1. SCREEN: Show the system performing laser ablation.
6.3.2. SCREEN: Show the data being generated in real time as isotope signals are collected and digitized on the software interface.

6.3.3. 

Results
Please review this section to make sure that it accurately reflects your findings.
· 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: 109.
· Please note that the video cannot include voiceover without an accompanying visual.

7. Results 

7.1. The activation status of CD8 T cells was assessed using co-detection of Granzyme B at both mRNA and protein levels, along with Interferon Gamma positivity [1].
7.1.1. LAB MEDIA: Figure 2A, B, and C. Video editor: Highlight the merged panel.

7.2. A cancer-associated fibroblast was shown to express MFAP5 (M-Fap-Five) protein and POSTN (Post-N) mRNA, both markers of cancer-associated fibroblast aggressiveness [1]. A CD4 T cell was shown to co-express IL17a (I-L-Seventeen-A) and IL6 (I-L-Six) mRNA, consistent with Th17 (T-H-Seventeen) cell identity [2].
7.2.1. LAB MEDIA: Figure 3A. Video editor: Highlight the merged panel showing co-expression of MFAP5 protein and POSTN mRNA in the same cell.
7.2.2. LAB MEDIA: Figure 3B. Video editor: Highlight the merged panel showing CD4 T cell with IL17a and IL6 mRNA signals.

7.3. CD4 T cells were observed expressing IL-13 mRNA [1]. Keratin-positive, CD47 (C-D-Forty-Seven)-positive tumor cells were shown near a CD8 T cell [2]. An activated CD8 T cell was shown to express CD25 -Five (C-D-Twenty-Five) protein [3].
7.3.1. LAB MEDIA: Figure 3C. Video editor: Highlight the merged panel showing IL-13 mRNA signal within CD4 T cells.
7.3.2. LAB MEDIA: Figure 3D. Video editor: Highlight merged panel where Keratin+ CD47+ tumor cells are adjacent to a CD8+ T cell.
7.3.3. LAB MEDIA: Figure 3E. Video editor: Highlight the merged panel showing CD8 T cell co-expressing CD25 protein.

7.4. Comparable mRNA staining of THBS2 (T-H-B-S-two) and CD47 was observed between metal-conjugated [1] and fluorescent-labelled protocols [2].
7.4.1. LAB MEDIA: Figure 4A. Video editor: Highlight merged panel showing THBS2 and CD47 signals using metal-conjugated protocol.
7.4.2. LAB MEDIA: Figure 4B. Video editor: Highlight merged panel showing THBS2 and CD47 signals using fluorescent-labelled protocol.
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