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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:  25
Number of Shots:  57 (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.

Ethics Title Card

This research has been approved by the Ethics Committee of the Ärztekammer Nordrhein 



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. Sample Collection and Preparation

Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, aseptically collect human Chimeric Antigen Receptor T cell samples from the processing pouches [1]. Store the samples at 2 to 8 degrees Celsius, protected from light, until staining [2].
2.1.1. WIDE: Talent aseptically collecting Chimeric Antigen Receptor T cell samples from the processing pouches. Videographer: Please obtain CU shot as well for this shot
2.1.2. Talent storing the samples at 2 to 8 degrees Celsius while protecting them from light.

2.2. Determine the cell number of each sample before staining [1]. Adjust each sample to a concentration of up to 1,000,000 nucleated cells per 100 microliters using PBS aAt pH 7.2 [1].	Comment by Poornima  G: Authors: “PBS)/2 mM EDTA/0.5% BSA buffer” means resuspend one of these solutions right?
2.2.1. Talent determining the cell number of each sample.
2.2.2. Talent adjusting each sample to the required nucleated cell concentration with the buffer.

2.3. If necessary, centrifuge the samples at 300 g for 5 minutes [1] and aspirate the supernatant completely [2]. Resuspend the cells to the appropriate concentration [3].	Comment by Poornima  G: Authors: Is PBS used for resuspension?
2.3.1. Talent placing the samples in the centrifuge.
2.3.2. Talent aspirating the supernatant completely from the samples.
2.3.3. Talent resuspending the cells to the appropriate concentration.


3. Dried Panel Staining

Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Add 100 microliters of the prepared cell suspension directly to the dried ICC antibody tube [1]. Mix by pipetting up and down [2] or briefly vortex to fully dissolve the pellet [3]. Incubate for 10 minutes in the dark at room temperature, 19 to 25 degrees Celsius [4].
3.1.1. Talent adding the prepared cell suspension directly to the dried ICC antibody tube.
3.1.2. Talent mixing the cell suspension in the dried ICC antibody tube by pipetting up and down.
3.1.3. Talent briefly vortexing the dried ICC antibody tube to fully dissolve the pellet.
3.1.4. Talent placing the dried ICC antibody tube in the dark at room temperature.

3.2. Confirm that the dried antibody pellet is fully dissolved and proceed directly to acquisition without washing [1].
3.2.1. Talent showing that the dried antibody pellet is fully dissolved.

3.3. Add 100 microliters of the prepared cell suspension to the dried Chimeric Antigen Receptor T transduction tube [1].
3.3.1. Talent adding the prepared cell suspension to the dried Chimeric Antigen Receptor T transduction tube.

3.4. Add the appropriate volume of Chimeric Antigen Receptor detection reagent [1]. Mix by pipetting up and down [2] and briefly vortex to fully dissolve the pellet [3]. Incubate for 10 minutes in the dark at room temperature, 19 to 25 degrees Celsius [4]. Confirm that the dried antibody pellet is fully dissolved [5].
3.4.1. Talent adding the appropriate volume of Chimeric Antigen Receptor detection reagent to the dried Chimeric Antigen Receptor T transduction tube.
3.4.2. Talent mixing the contents of the dried Chimeric Antigen Receptor T transduction tube by pipetting up and down.
3.4.3. Talent briefly vortexing the dried Chimeric Antigen Receptor T transduction tube to fully dissolve the pellet.
3.4.4. Talent placing the dried Chimeric Antigen Receptor T transduction tube in the dark at room temperature.
3.4.5. Talent showing that the dried antibody pellet is fully dissolved.

3.5. Wash the cells by adding 1 milliliter of buffer [1]. Centrifuge at 300 g for 5 minutes [2] and remove the supernatant completely [3]. Perform a second wash to remove the free biotin-conjugated reagent and reduce background staining [4].	Comment by Poornima  G: Authors: Which buffer will you use here?
3.5.1. Talent adding buffer to the cells.
3.5.2. Talent placing the cells in the centrifuge.
3.5.3. Talent removing the supernatant completely.
3.5.4. Talent adding buffer and placing the sample in the centrifuge.

3.6. If required, resuspend the cells in 98 microliters of buffer [1]. Add 2 microliters of phycoerythrin-labeled secondary antibody [2]. Vortex briefly to mix [3] and incubate for 10 minutes in the dark at room temperature [4]. Wash the cells as demonstrated earlier to remove the unbound secondary antibody [5].	Comment by Poornima  G: Authors: Which buffer is used here?
3.6.1. Talent resuspending the cells in buffer.
3.6.2. Talent adding the phycoerythrin-labeled secondary antibody to the resuspended cells.
3.6.3. Talent briefly vortexing the cells to mix.
3.6.4. Talent placing the cells in the dark at room temperature.
3.6.5. Talent adding the buffer to wash the cells.

3.7. Adjust the volume of all stained samples, including the Chimeric Antigen Receptor T transduction cocktail and the ICC cocktail, to 300 to 500 microliters with buffer [1]. Protect the samples from light and keep them at 2 to 8 degrees Celsius [2].
3.7.1. Talent adjusting the volume of all stained samples with buffer.
3.7.2. Talent covering the samples with aluminum foil and keeping them at 2 to 8 degrees Celsius.

4. Flow Cytometry and Data Analysis
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Prepare and prime the flow cytometer, ensuring that the calibration and instrument settings are optimized [1].
4.1.1. Talent turning on the flow cytometer.

4.2. Turn on the lasers [1] and rinse the fluidic system [2]. 
4.2.1. Talent turning on the lasers.
4.2.2. Talent rinsing the fluidic system by loading rinse solution.

4.3. While the optical bench warms-up, run a cleaning program with a 1 percent hypochlorite solution [1]. Use calibration beads to adjust the laser settings [2].
4.3.1. Talent running a cleaning program with a 1 percent hypochlorite solution.
4.3.2. Talent adjusting the laser settings with calibration beads.

4.4. Prepare single-stained controls for compensation using the matching antibody sets [1]. For beads, add an appropriate volume of positive control beads [2] and negative control beads [3].
4.4.1. Talent labelling a tube as ‘single-stained control’.
4.4.2. Talent adding the positive control beads.
4.4.3. Talent adding the negative control beads.

4.5. For cells, add 100 microliters of the cell suspension [1].
4.5.1. Talent adding the cell suspension.

4.6. For biotin-conjugated reagents, include a tube with 98 microliters of buffer [1] plus 2 microliters of phycoerythrin-labeled secondary antibody [2].
4.6.1. Talent adding buffer to the tube.
4.6.2. Talent adding the phycoerythrin-labeled secondary antibody to the tube.

4.7. Verify that the compensation reagents match the antibody cocktail lot numbers [1].
4.7.1. Talent looking at and verifying that the compensation reagents match the antibody cocktail lot numbers.

4.8. Incubate the controls for 10 to 20 seconds [1] and vortex for 5 seconds [2]. Then, incubate the controls for 10 minutes in the dark at 19 to 25 degrees Celsius [3].
4.8.1. Talent placing the controls for the 10- to 20-second incubation within a dark cabinet
4.8.2. Talent vortexing the controls.
4.8.3. Talent placing the controls in the dark cabinet at room temperature.

4.9. Then, dilute the samples with 600 microliters of buffer [1] and mix thoroughly [2].
4.9.1. Talent adding buffer to dilute the samples.
4.9.2. Talent mixing the diluted samples thoroughly.

4.10. Set up compensation using the single-stained controls [1].
4.10.1. Talent loading the single-stained controls.

4.11. Adjust the forward scatter and side scatter voltages [1] and define thresholds to exclude debris [2]. Acquire at least 50,000 to 100,000 live lymphocytes per sample [3].
4.11.1. SCREEN: adjusting the forward scatter and side scatter voltages.
4.11.2. SCREEN: Show the thresholds being defined to exclude debris.
4.11.3. SCREEN: acquiring live lymphocytes.

4.12. Perform gating to evaluate viability [1], CD3 expression [2], and Chimeric Antigen Receptor expression [3].
4.12.1. SCREEN: Show the gating to evaluate viability.
4.12.2. SCREEN: Show the gating to evaluate Cluster of Differentiation 3 expression.
4.12.3. SCREEN: Show the gating to evaluate Chimeric Antigen Receptor expression.

4.13. For absolute quantification, determine the fraction of Chimeric Antigen Receptor-positive T cells [1]. Define the total leukocytes as viable CD45-positive single cells after debris exclusion [2].
4.13.1. SCREEN: Show the determination of the fraction of Chimeric Antigen Receptor-positive T cells.
4.13.2. SCREEN: Show the total leukocytes defined as viable Cluster of Differentiation 45-positive single cells after debris exclusion.
4.14. Measure the total leukocyte counts by direct counting from ICC-stained samples if supported by the instrument [1].
4.14.1. SCREEN: Show the total leukocyte counts meanured by direct counting from ICC-stained samples.

4.15. Finally, calculate the Chimeric Antigen Receptor T cell concentration [1].
4.15.1. SCREEN: Show the formula and calculation of the Chimeric Antigen Receptor T cell concentration using the fraction of Chimeric Antigen Receptor-positive T cells multiplied by the total leukocyte count.


4.15.2. 

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

5. Results 

5.1. The dried immune cell composition panel enabled identification of key leukocyte subsets [1].
5.1.1. LAB MEDIA: Figure 2. Video editor: Highlight the labeled areas for T cells, natural killer T cells, CD4 positive T cells, CD8 positive T cells, monocytes, B cells, eosinophils, and neutrophils.

5.2. The dried chimeric antigen receptor T transduction panel allowed visualization of chimeric antigen receptor-expressing T cells and assessment of transduction [1].
5.2.1. LAB MEDIA: Figure 3. Video editor: Highlight the area labeled “CAR+ cells (39%)” in panel F.

5.3. Preparation time was reduced when dried antibody panels were used by both less experienced users [1] and experienced users [2].
5.3.1. LAB MEDIA: Figure 4. Video editor: Highlight the left chart labeled “Non-experienced,” showing the liquid reagents and dried reagents bars.
5.3.2. LAB MEDIA: Figure 4. Video editor: Highlight the right chart labeled “Experienced,” showing the liquid reagents and dried reagents bars.

5.4. Immune cell subset frequencies obtained with dried antibody cocktails were comparable to those obtained with conventional liquid cocktails [1].
5.4.1. LAB MEDIA: Figure 5. Video editor: Highlight the table in panel J comparing the “Frequency Dry (%)” and “Frequency Liquid (%)” columns.

[bookmark: _Hlk162020732][bookmark: _Hlk203170338][bookmark: _Hlk162020892][bookmark: _Hlk203166143]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: https://review.jove.com/account/file-uploader?src=21454663 

[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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