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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?  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?  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?   Yes.
If Yes, how far apart are the locations? 50 meters.

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. 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: 12
Number of Shots:  33 

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. Jean Luz: Our lab develops gene therapies for cancer, using fluorescence imaging to see the proteins that awaken an antitumor immune response.

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. Jean Luz: This protocol suits any adherent cell line on coverslips, mapping where proteins localize using standard reagents and widefield microscopy.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. Jean Luz: It reveals the subcellular localization of multiple targets within the same cell, generating images suitable for further analysis.

Describe the most important consideration or challenge when performing this protocol.
1.5. Jean Luz: Panel design is the main challenge: repeated host species and overlapping fluorophore spectra compromise signal interpretation.

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. Jean Luz: Post-acquisition image analysis reveals which compartments each target occupies, helping infer where each protein acts within the cell.


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.
· 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. Immunofluorescence Staining
Demonstrator: Jean Luz 

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 materials required for cell culture inside a biosafety cabinet [1]. Using sterile forceps, transfer one sterile glass coverslip into each designated well of a 24-well tissue culture plate [2]. Seed 0.5 milliliters of cell suspension per well [3-TXT] and incubate cells at 37 degrees Celsius with 5% carbon dioxide until the desired confluence is reached [4].
2.1.1. WIDE: Talent arranging sterile cell culture materials inside a biosafety cabinet.
2.1.2. CU: Talent transferring the sterile glass coverslips into a 24-well tissue culture plate
2.1.3. Talent transferring 0.5 mL cell suspension per well TXT: Seeding density: 3 × 10⁴–5 × 10⁴ cells/well
2.1.4. Talent placing the plate at 37 °C

2.2.  Once the cells have reached the desired confluence, aspirate the culture medium [1] and gently rinse the cells once with 0.5 milliliters of Tris-buffered saline, or TBS (T-B-S) per well [2]. Add 0.5 milliliters of 4% paraformaldehyde fixative in PBS per well and incubate for 10 minutes at room temperature [3]. Aspirate the paraformaldehyde [4], then wash the cells three times per well with TBS [5].
2.2.1. Talent aspirating the culture medium
2.2.2. Talent rinsing the cells with 0.5 mL of TBS   Author: What is the concentration of TBS? Answer: TBS 1X, according to the article Materials List.
2.2.3. Talent adding 0.5 mL of 4% paraformaldehyde and keeping the plate aside for 10 minutes
2.2.4. Talent aspirating the paraformaldehyde
2.2.5. Talent washing the cells with TBS

2.3. For intracellular or nuclear protein staining, permeabilize the cells with 0.5 milliliters of 0.1-0.3% non-ionic detergent in TBS per well for 5-10 minutes at room temperature [1-TXT], followed by three washes with TBST (T-B-S-T) [2-TXT]. Add 0.5 milliliters of blocking solution containing 5% bovine serum albumin in TBS per well and incubate for 30 minutes at room temperature [3].
2.3.1. Talent adding 0.5 mL of 0.1–0.3% non-ionic detergent in TBS to each well  TXT: For membrane proteins: Skip permeabilization  Author:  Which non-ionic detergent is used for permeabilization? Answer: Triton X-100 (TX-100).
2.3.2. Talent washing the cells with TBST  TXT: TBST: Tris-buffered saline with Tween 20   Author: What is the concentration of Tween 20 used? Answer: 0.05%
2.3.3. Talent adding 0.5 mL of the blocking solution in each well and keeping the plate aside for 30 minutes 

2.4. Aspirate the blocking buffer [1] and prepare the primary antibody solution in TBST containing 0.05% polysorbate 20 and 1% bovine serum albumin [2-TXT] [3]. For multiplex immunofluorescence, combine the unconjugated primary antibodies targeting distinct antigens from different host species into a single antibody cocktail [4]. 	Comment by Vipasha  Sharma: Is this correct?	Comment by Jean Luz: Polysorbate 20 is the non-commercial name for Tween 20, and TBST is the solution composed of 1X TBS + 0.05% Tween, as per the materials list. However, during the final review process, the editor replaced Tween 20 with Polysorbate 20, but I did not have access to verify whether the materials list was also updated.
2.4.1. Talent aspirating the blocking buffer TXT: Primary Antibody Dilution-1:200 Video editor: This is ratio!	Comment by Vipasha Sharma: Is this ratio for all the antibodies used in this protocol?	Comment by Jean Luz: It is the ratio for all the primary antibodies. The ratio for the secondary antibodies is 1:500.
2.4.2. TEXT ON A PLAIN BACKGROUND:
Primary antibodies against distinct antigens:
Anti-p14ARF
Anti-actin
Anti-interferon-β
2.4.3. Talent preparing the primary antibody solution with TBST
2.4.4. Talent combining the primary antibodies into a single antibody cocktail.

2.5. Add 150 microliters of the primary antibody solution to each well, ensuring the coverslips are completely covered, while excluding the no-antibody and no-primary control wells. Incubate in a humidified chamber for 1.5 hours at room temperature or overnight at 4 degrees Celsius [1-TXT]. Wash the cells three times with TBST for 3 minutes each at room temperature, aspirating the wash buffer after each wash [2].	Comment by Vipasha  Sharma: Could you please specify which incubation condition was used? For a smoother narration flow, it would be preferable to include only the condition used in your experiment. I will mention the other condition as an onscreen txt.	Comment by Jean Luz: Room temperature (≈25 °C).  

2.5.1. Talent adding 150 µL of the primary antibody cocktail to each well and keeping the plate aside for 1.5 hours    TXT: Alternative Incubation: Overnight at 4 °C Author: Did you incubate at room temperature or 4°C? Room temperature (≈25 °C).
2.5.2. Talent washing the cells three times with TBST and aspirating the wash buffer after each wash.

2.6. Prepare the secondary antibody solution in TBST containing 1% bovine serum albumin [1]. For multiplex immunofluorescence, combine the secondary antibodies into a single antibody cocktail according to the host species of the primary antibodies [2]. Add 150 microliters of the antibody solution per well, ensuring the coverslips are completely covered while excluding the no-antibody control, and incubate in the dark for 1 hour at room temperature [3]. Wash the cells three times with TBST for 3 minutes each at room temperature, aspirating the wash buffer after each wash [4].	Comment by Vipasha  Sharma: Is the plate kept in the dark or just wrapped with aluminum foil?	Comment by Jean Luz: In the protocol is mentioned "protected from light", so aluminum foil works. 
2.6.1. Talent preparing secondary antibody dilutions with TBST  TXT: Secondary Antibody Dilution-1:500 Video editor: This is ratio!
2.6.2. Talent combining the secondary antibodies into a single antibody cocktail
2.6.3. Talent adding 150 µL of the secondary antibody cocktail and keeping the plate aside in the dark
2.6.4. Talent washing the cells three times with TBST and aspirating the wash buffer after each wash.

3. Counterstaining and Mounting
Demonstrator:  

3.1. Add the Hoechst (Ho-kst) 33342 nuclear counterstain, diluted 1:5000 in TBS, and incubate for 15 minutes at room temperature while protecting the samples from light [1-TXT]. Wash the cells three times with TBST, aspirating the wash buffer after each wash [2]. Finally, add 0.5 milliliters of TBS to each well to keep the coverslips submerged until mounting [4].	Comment by Vipasha  Sharma: Did you include phalloidin for F-actin labeling along with the nuclear counterstain? If so, I'll include it in the same narration as the nuclear counterstain. Since we can only include steps that can be demonstrated on camera, if phalloidin was not used but you would still like this information included, I can add it as on-screen text instead. 	Comment by Jean Luz: I did not use phalloidin, but I agree that it can be mentioned in the on-screen text, provided it is noted that the phalloidin fluorescence must not overlap with the antibody fluorescence.
3.1.1. Talent adding the counterstain in the wells and keeping the plate aside in the dark   TXT: Counterstain dilution- 1:5000 in TBS
 Author: Could you please confirm the volume of the counterstain added in this step? Hoechst is 1:5000 and Phalloidin is 1:400.
3.1.2. Talent washing the cells three times with TBST and aspirating the wash buffer after each wash   
3.1.3. Talent adding 0.5 mL of TBS to each well
3.2. While keeping the coverslips submerged in TBS, insert the tip of a fine needle or scalpel under the edge of the coverslip [1] and gently lift it upward until one side is partially lifted [2]. Grasp the coverslip with fine forceps [3] and carefully remove it from the well [4].
3.2.1. CU: Talent inserting the tip of a fine needle or scalpel under the coverslip. Author: Did you use a needle or a scalpel? Needle.
3.2.2. Talent gently lifting the coverslip upward
3.2.3. Talent grasping the coverslip with the fine forceps
3.2.4. Talent carefully removing the coverslip from the well 

3.3. While holding the coverslip with fine forceps, remove excess TBS from the edges using a vacuum aspirator or absorbent paper, avoiding contact with the cell-covered surface [1]. Place the coverslip, cell-side down, onto a clean glass slide containing approximately 3 microliters of mounting medium and allow the slides to cure horizontally for 24 hours, protected from light [2]. Place the slide on the fluorescence microscope stage [3] and acquire images [4].
3.3.1. CU: Talent removing the excess TBS   Author: Did you use a vacuum aspirator or absorbent paper? Vacuum aspirator.
3.3.2. Talent placing the coverslip onto a glass slide and keeping the slide aside 
3.3.3. Talent placing the slide on the microscope stage
3.3.4. Talent acquiring images
3.3.5. 

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: 130
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. Following the permeabilization with 0.3% non-ionic detergent, p14ARF (P-fourteen-A-R-F) shows prominent nuclear staining [1]. In contrast, cells processed without detergent permeabilization show markedly reduced nuclear p14ARF staining [2].	Comment by Jean Luz: The pronunciation is "ARF", all together, not A-R-F. 
4.1.1. LAB MEDIA: Figure 3A Video Editor: Please highlight the bright spots indicated by the white arrows
4.1.2. LAB MEDIA: Figure 3B Video Editor: Please highlight a few cells showing little or no bright yellow signal  

4.2. In the no-antibody control, nuclear staining is visible [1], while negligible fluorescence is observed in the antibody-dependent channels [2]. Similarly, the secondary-only control shows nuclear staining with no signals in the other fluorescence channels [3], indicating low nonspecific binding of the secondary antibody [4].
4.2.1. LAB MEDIA: Supplementary Figure 2A–E Video Editor: Please highlight the blue-stained nuclei in A and E
4.2.2. LAB MEDIA: Supplementary Figure 2A–E Video Editor: Please highlight the dark areas in B-D 
4.2.3. LAB MEDIA: Supplementary Figure 2F–J Video Editor: Please highlight the blue-stained nuclei in F and J
4.2.4. LAB MEDIA: Supplementary Figure 2F–J Video Editor: Please highlight the dark areas in G-I.

4.3. The p14ARF single-stain control displays a distinct green, fluorescent signal [1], clearly detectable alongside the nuclear staining in the merged image [2]. In comparison, actin is visualized as strong orange fluorescence throughout the cellular structures [3], and this signal is retained in the merged image [4]. The IFN-beta single-stain control shows fluorescence in the corresponding far-red channel, with the signal also visible in the merged image [5].
4.3.1. LAB MEDIA: Supplementary Figure 2K–O Video Editor: Please highlight the bright green spots in figure L
4.3.2. LAB MEDIA: Supplementary Figure 2K–O Video Editor: Please highlight the bright green spots in the figure image O
4.3.3. LAB MEDIA: Supplementary Figure 2P–T Video Editor: Please highlight the bright orange cell structures in Figure R
4.3.4. LAB MEDIA: Supplementary Figure 2P–T Video Editor: Please highlight the bright orange cell structures in Figure T
4.3.5. LAB MEDIA: Supplementary Figure 2U–Y Video Editor: Please highlight the bright red cell-associated signal in X, followed by the corresponding signal in Y







 2026, JoVE	Page 9 of 9
image1.png




