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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: 23
Number of Shots: 48 

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 the journal guidelines

INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter full 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 full 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 full 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. 
1.1. 
1.2. 
1.3. 
1.4. Enter full 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.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full 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 full 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 full 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 at the Medical University of Vienna 


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. 	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
· 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. Preparation of Primary T Cells for Transient Transfection
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, remove the T cells from the incubator [1] and dilute them to a density of 0.3 × 106 cells per milliliter in full T cell medium [2-TXT].
2.1.1. WIDE: Talent taking out the cells from incubator.
2.1.2. Talent diluting T cells in a culture vessel with full T cell medium inside a biosafety cabinet. TXT: Dilute a day before the experiment

2.2. On the day of transfection, pre-warm all required media to 37 degrees Celsius [1].
2.2.1. Talent placing media bottles into a 37 degrees Celsius incubator.

2.3. Count the T cells [1] and calculate the required volume [2]. Use 1 to 5 × 106 cells for each chimeric antigen receptor messenger ribonucleic acid preparation [3].
2.3.1. Talent placing the cells in a cell counter.
2.3.2. Talent calculating the required volume on paper or a calculator.
2.3.3. Talent aliquoting cells to a tube.

2.4. Now, transfer the required volume of T cell suspension into a conical centrifuge tube [1] and spin at 300 g at room temperature for 5 minutes and discard the supernatant [2].
2.4.1. Talent transferring T cell suspension into a conical centrifuge tube.
2.4.2. Talent placing the conical centrifuge tube into the centrifuge.

2.5. Prepare full T cell medium in an appropriate well plate for recovery of the T cells after electroporation [1].
2.5.1. Talent adding full T cell medium into a well plate.

2.6. Calculate the required seeding volume to achieve a final density of 0.5 to 1.0 × 106 cells per milliliter after electroporation [1]. Add 2 milliliters of full T cell medium in a 12-well plate to reach the required density [2] and pre-warm the plate to 37 degrees Celsius until electroporation is performed [3].
2.6.1. Talent placing the sample in a cell counter.
2.6.2. Talent adding 2.0 milliliters of full T cell medium into a well of a 12-well plate.
2.6.3. Talent placing the well plate into a 37 degrees Celsius incubator.

2.7. Perform the first washing step by adding 20 milliliters of Roswell Park Memorial Institute medium with phenol red and without supplements on top of the cell pellet [1]. Centrifuge at 300 g at room temperature for 5 minutes and discard the supernatant [2-TXT].
2.7.1. Talent adding 20 milliliters of Roswell Park Memorial Institute medium with phenol red to the conical centrifuge tube containing the cell pellet.
2.7.2. Talent placing the conical centrifuge tube into the centrifuge. TXT: Wash 2x more; RPMI without phenol red and supplements ; Reduced serum medium 

2.8. During the last centrifugation step, collect all required messenger ribonucleic acid aliquots from the freezer and keep them on ice [1]. 
2.8.1. Talent placing messenger ribonucleic acid aliquots on ice.


3. Transient Transfection of Primary T Cells by mRNA Electroporation 
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Label the electroporation cuvettes and the plate containing the pre-warmed media [2].
3.1.1. Talent labeling electroporation cuvettes and the well plate.

3.2. Set up the conditions on the electroporation device using a Gene Pulser X-cell total system [1]. Select the Square Wave protocol and set the voltage to 500 volts, the number of pulses to 1, the pulse length to 5 milliseconds, the pulse interval to 0, and the cuvette diameter to 4 millimeters [2].
3.2.1. Talent turning on the Gene Pulser Xcell total system.
3.2.2. Display the device interface showing Square Wave protocol selected with voltage set to 500 volts, number of pulses set to 1, pulse length set to 5 milliseconds, pulse interval set to 0, and cuvette diameter set to 4 millimeters.

3.3. Discard the supernatant thoroughly by pipetting off the remaining liquid without disturbing the pellet [1]. Resuspend the cell pellet in 100 microliters of reduced serum medium per electroporation [2]. 
3.3.1. Talent carefully aspirating the remaining supernatant from the conical centrifuge tube without disturbing the cell pellet.
3.3.2. Talent adding reduced serum medium to the pellet and gently resuspending the cells.

3.4. Combine 100 microliters of the T cell suspension with 3 to 5 micrograms of messenger ribonucleic acid per electroporation [1]. Add the T cell suspension to the messenger ribonucleic acid-containing tube and mix gently without pipetting up and down [2].
3.4.1. Talent pipetting 100 microliters of T cell suspension into a tube containing messenger ribonucleic acid.
3.4.2. Talent gently mixing the suspension by careful flicking without pipetting up and down.

3.5. Transfer the messenger ribonucleic acid and T cell mixture to an electroporation cuvette [1]. Ensure that the suspension fully covers the bottom of the cuvette without pipetting up and down [2].
3.5.1. Talent transferring the mixture into an electroporation cuvette.
3.5.2. Close-up of the cuvette showing the suspension covering the bottom surface.

3.6. Now, quickly transfer the cuvette containing the mixture to the electroporation device [1] and perform electroporation using the previously prepared settings [2].
3.6.1. Talent inserting the electroporation cuvette into the electroporation device.
3.6.2. SCREEN: Display the device interface during electroporation with the selected Square Wave settings visible.

3.7. After electroporation, add 100 microliters of pre-warmed full T cell medium from the well plate to the cuvette to recover the T cells [1]. Transfer the cells back to the plate containing pre-warmed full T cell medium [2]. Rinse the cuvette with an additional 100 microliters of medium and transfer the rinse to the same well [3].
3.7.1. Talent adding 100 microliters of pre-warmed full T cell medium to the electroporation cuvette.
3.7.2. Talent transferring the recovered cells from the cuvette into the well plate.
3.7.3. Talent rinsing the cuvette with 100 microliters of medium and transferring the rinse into the same well.

3.8. Incubate the transfected T cells at 37 degrees Celsius with 5 percent carbon dioxide [1-TXT]. 
3.8.1. Talent placing the well plate with transfected T cells into a 37 degrees Celsius incubator set to 5 percent carbon dioxide. TXT: Perform the respective experiment within 24 h after transfection 


4. Analysis of CAR Expression after Electroporation

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


4.1. Add 50,000 to 100,000 cells per staining reaction in an appropriate polystyrene round-bottom tube [1]. 
4.1.1. Talent transferring the calculated volume of cell suspension into a polystyrene round-bottom tube.

4.2. Wash the cells by adding 1 milliliter of staining buffer consisting of PBS with 0.5 percent fetal bovine serum [1]. Centrifuge at 300 g at 4 degrees Celsius for 5 minutes [2]. From this point onward, keep the cells on ice and work with cooled reagents [3].
4.2.1. Talent adding 1 milliliter of staining buffer to the polystyrene round-bottom tube.
4.2.2. Talent placing the tube into a centrifuge set to 300 g at 4 degrees Celsius.
4.2.3. Talent placing the tubes on ice alongside cooled reagents.

4.3. Prepare a master mix containing all antibodies used in the staining panel [1]. Dilute the antibodies as recommended in a final staining volume of 50 microliters [2].
4.3.1. Talent writing ‘antibody master mix’ on a microcentrifuge tube.
4.3.2. Close-up of pipetting 1 microliter of antibody into 49 microliters of buffer to demonstrate the dilution.

4.4. After centrifugation, discard the supernatant thoroughly by pipetting off residual liquid without disturbing the cell pellet [1]. Resuspend each pellet in 50 microliters of the prepared antibody mix [2].
4.4.1. Talent carefully aspirating the supernatant from the polystyrene round-bottom tube without disturbing the pellet.
4.4.2. Talent adding 50 microliters of antibody master mix to the pellet and gently resuspending the cells.

4.5. Incubate the tubes at 4 degrees Celsius in the dark for at least 30 minutes [1].
4.5.1. Talent placing the tubes in a 4 degrees Celsius environment protected from light.

4.6. Wash the cells by adding 1 milliliter of staining buffer directly to each tube [1]. Centrifuge at 300 g at 4 degrees Celsius for 5 minutes [2] and discard the supernatant thoroughly by pipetting off residual liquid [3]. Resuspend the cell pellets in 100 microliters of staining buffer per tube [4].
4.6.1. Talent adding 1 milliliter of staining buffer to the tube.
4.6.2. Talent placing the tube into a centrifuge set to 300 g at 4 degrees Celsius.
4.6.3. Talent removing the supernatant.
4.6.4. Talent resuspending the cell pellet in 100 microliters of staining buffer.

4.7. Finally, before starting the measurement, add 2 microliters of 7-aminoactinomycin D solution to each tube and mix well [1]. Incubate for 10 minutes at room temperature in the dark [2] and proceed immediately to measurement [3].
4.7.1. Talent adding 2 microliters of 7-aminoactinomycin D solution to the tube and mixing gently.
4.7.2. Talent placing the tubes on the bench protected from light for incubation.
4.7.3. Talent loading the stained samples into the measurement instrument.




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: 185
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration


5.1. The viability of transfected chimeric antigen receptor T cells ranged from 51 to 85 percent and did not differ significantly between CD3/28 (3-twenty eight) bead- and TransAct-activated T cells [1].
5.1.1. LAB MEDIA: Figure 5A. 

5.2. The highest frequency of chimeric antigen receptor-positive cells was detectable within 24 hours after electroporation [1].
5.2.1. LAB MEDIA: Figure 5B (left panel). Video editor: Highlight the line between 0 to 24 mark on X-axis.

5.3. The signal intensity of chimeric antigen receptor expression was stable within the first 6 hours after electroporation and gradually decreased thereafter [1].
5.3.1. LAB MEDIA: Figure 5B (right panel). .

5.4. Chimeric antigen receptor expression was almost absent after 48 hours, demonstrating the transient nature of cell manipulation and the importance of choosing an early time window for downstream assays [1].
5.4.1. LAB MEDIA: Figure 5B (right panel). Video editor: Highlight the data point at 48 hour mark on X axis.

5.5. The CD4-positive to CD8-positive ratio did not differ between chimeric antigen receptor- and MOCK-transfected T cells for both activation reagents [1].
5.5.1. LAB MEDIA: Figure 5D. 
5.6. Chimeric antigen receptor expression did not alter the T cell phenotype compared to MOCK-transfected cells [1].
5.6.1. LAB MEDIA: Figure 5E. Video editor: Highlight the stacked bars for MOCK and CAR conditions 

5.7. As little as 0.1 microgram of messenger ribonucleic acid led to a detectable mutant green fluorescent protein signal 24 hours after electroporation [1], and signal intensity increased with increasing messenger ribonucleic acid amounts up to 1 microgram [2], while 3 and 6 micrograms did not further increase the signal [3].
5.7.1. LAB MEDIA: Figure 5F. Video editor: Highlight the bar labeled “0.1 µg” showing a detectable GFP signal.
5.7.2. LAB MEDIA: Figure 5F. Video editor: Highlight the increasing bars from “0.1 µg” to “1 µg.”
5.7.3. LAB MEDIA: Figure 5F. Video editor: Highlight the bars labeled “3 µg” and “6 µg” showing no further increase compared to “1 µg.”
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