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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: https://review.jove.com/account/file-uploader?src=21081953


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: 26
Number of Shots: 52

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.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone statements with sufficient context.

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 research gap are you addressing with your protocol?
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 are the most recent developments in your field of research?
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 technologies are currently used to advance research in your field?
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 advantage does your protocol offer compared to other techniques?
1. 
1.1. 
1.2. 
1.3. 
1.4. 
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 are the current experimental challenges?
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 significant findings have you established in your field?
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) or equivalent body at (insert Institutional Name)	Comment by Sulakshana Karkala: AUTHORS: Please provide an Ethics statement in the given format if applicable. 



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. 
AUTHORS: Please note that all pronunciation guides are given in red, italics. Kindly go through the same and change where necessary

2. Production of Lentiviral Particles for CAR T Cell Generation Using HEK293T Cells
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. To begin, obtain a 2-day culture of evenly distributed, 70-80% confluent HEK293T (H-E-K-Two-Ninety-Three-T) cells [1]. Carefully remove 6 milliliters of supernatant from each HEK293T culture and label each flask [2].
2.1.1. WIDE: Talent inspecting HEK293T flasks in the biosafety cabinet and visually confirming even distribution and confluency.
2.1.2. Talent aspirating 6 milliliters of supernatant from each labeled HEK293T culture. 
2.2. After 15 minutes, transfect each culture by tilting the flask toward the top [1] and slowly releasing 4 milliliters of transfection mix containing the lentivirus into the supernatant on the top side of the flask to avoid dislodging the cells [2]. 	Comment by Sulakshana Karkala: AUTHORS: Please specify the composition of the transfection mix. 
2.2.1. Talent tilting the culture flask toward the top.
2.2.2. Talent slowly adding 4 milliliters of transfection mix along the top side of the flask.
2.3. Slowly pipette up and down twice, return the flask to its original position, and gently swirl [1]. Then place the flask into the incubator, and record the time [2].	Comment by Sulakshana Karkala: AUTHORS: Please specify the conditions of incubation. 
2.3.1. Talent gently pipetting the supernatant up and down twice, returning the flask to its original position and gently swirling the flask.
2.3.2. Talent placing the flask into the incubator and noting the time.
2.4. After 30 to 36 hours post-transfection, pipette out the lentiviral supernatants into 50-milliliter tubes [1]. Centrifuge at 500 g for 5 minutes at 4 degrees Celsius to clarify [2], then filter the supernatant through a 0.45-micrometer pore filter [3-TXT].  
2.4.1. Talent pipetting the lentiviral supernatants into 50 milliliter tubes.
2.4.2. Talent placing tubes into the centrifuge.
2.4.3. Talent filtering clarified supernatants through a 0.45 micrometer filter. TXT: Store on ice to prevent degradation
2.5. Next, insert conical adapters into ultracentrifuge buckets [1].  Transfer the filtered supernatants into conical ultracentrifuge tubes and load them into the buckets [2]. 
2.5.1. Talent inserting conical adapters into ultracentrifuge buckets.
2.5.2. Talent transferring filtered supernatants into conical ultracentrifuge tubes and loading tubes into the buckets.
2.6. Balance opposing buckets with cold T-cell medium, ensuring weight differences are below 0.1 gram [1].
2.6.1. Talent balancing opposing buckets using cold TCM.
2.7. Concentrate the supernatants by ultracentrifugation at 12,300 g overnight at 4 degrees Celsius [1].
2.7.1. Talent placing buckets into the ultracentrifuge.
2.8. The next day, carefully aspirate the supernatant until 0.5 inches from the bottom of the tube and decant the remaining liquid into a 6-well plate [1]. Gently tap the tube to remove residual liquid [2].
2.8.1. Talent aspirating supernatant while leaving liquid near the pellet then decanting remaining liquid into a 6-well plate.
2.8.2. Talent gently tapping the tube.
2.9. Now pipette 300 microliters of cold TCM (T-C-M) and gently resuspend for 30 seconds [1], before transferring the suspension to a cryovial [2].
2.9.1. Talent adding cold TCM to the tube and gently resuspending the pellet.
2.9.2. Talent transferring the suspension into a cryovial.
2.10. Wash the tube with 200 microliters of cold TCM [1] and add the wash to the same cryovial [2].
2.10.1. Talent adding cold TCM to rinse the tube.
2.10.2. Talent transferring the wash into the cryovial.
2.11. Gently mix and aliquot 60 microliters for lentivirus titering [1].  Prepare several 100 microliter aliquots for CAR T cell production [2-TXT].  
2.11.1. Talent gently mixing the viral suspension and aliquoting 60 microliters for titering.
2.11.2. Talent aliquoting 100 microliters for CAR T cell production. TXT: Collect leftover volume in additional tube
2.12. Immediately snap-freeze the aliquots on dry ice [1] and transfer them to minus 80 degrees Celsius for long-term storage [2].
2.12.1. Talent placing cryovials on dry ice.
2.12.2. Talent transferring cryovials to a minus 80 degree Celsius freezer.
3. Transduction and Expansion of Human T Cells for CAR T Cell Therapy
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. To begin CAR T cell production, keep ready purified human CD4+ (C-D-Four-positive) and CD8+ T cells in T-cell Medium [1].
3.1.1. Talent holding labeled flasks containing prepared CD4-positive and CD8-positive T cells in culture medium.
3.2. Count CD4-positive and CD8-positive T cells [1] and combine them at a 1 to 1 ratio [2].	Comment by Sulakshana Karkala: AUTHORS: Please specify how this is done. 
3.2.1. Talent counting T cells using a cell counter. 
3.2.2. Talent combining CD4-positive and CD8-positive cells at equal ratios.
3.2.3. Talent adding activation beads to T cells. TXT: Adjust final concentration to 1 x 106 cells/mL using pre-warmed T-Cell Medim (TCM) 
3.3. Transfer the mixed suspension to a reagent reservoir [1]. Then plate cells in 96-well flat-bottom plates with 50 microliters per well using a multichannel pipette [2-TXT]. 
3.3.1. Talent transferring cells to a reagent reservoir.
3.3.2. Talent plating 50 µL cell suspension into the wells of a 96-well plate using a multichannel pipette. TXT: Mic every 1 - 2 min to prevent bead settling
3.4. The next day, store thawed concentrated lentivirus store on ice [1]. Then prepare a lentivirus master mix [2-TXT]. 
3.4.1. Talent placing thawed lentivirus on ice.
3.4.2. Shot of labeled tube with lentivirus master mix. TXT: 1,100 µL of TCM + 85.9 µL of lentivirus + 189 µL of enhancer 
3.5. Between 23 and 26 hours after bead stimulation, transduce T cells with 12.5 microliters per well of lentivirus master mix using a multichannel pipette [1]. Add 12.5 microliters of TCM to untreated control wells [2].
3.5.1. Talent adding 12.5 µL lentivirus master mix to wells using a multichannel pipette.
3.5.2. Talent adding 12.5 µL TCM to untreated control wells.
3.6. On day 3, gently add 125 microliters of pre-warmed TCM pre-warmed to each well using a multichannel pipette [1].
3.6.1. Talent feeding T cells by adding pre-warmed TCM.
3.7. On day 5, pool each culture into a sterile reservoir using a multichannel pipette [1].  Wash the original plates with TCM and add the wash to the reservoir [2]. 
3.7.1. Talent pooling cultures into a reservoir.
3.7.2. Talent pipetting TCM onto the plates then adding washes to the reservoir.
3.8. Then transfer each suspension to the first set of 50 milliliter tubes [1]. Place the tubes into a magnetic stand to allow the beads to pellet along the tube wall [2].
3.8.1. Talent transferring suspensions into 50 milliliter tubes.
3.8.2. Talent placing tubes into a magnetic stand.

3.9. After 30 seconds, carefully transfer the supernatants to a second set of tubes [1] and place them back into the magnetic stand [2]. After another 30 seconds, transfer the supernatants to a third set of tubes and incubate [3]. 
3.9.1. Talent transferring supernatants to a second set of tubes.
3.9.2. Talent placing second tubes into the magnetic stand.
3.9.3. Talent transferring final supernatants into new tubes 
3.10. Count the cells and normalize to 8 x 105 cells per milliliter with pre-warmed TCM pre-warmed to 37 degrees Celsius [1]. Plate cells into the appropriate culture vessel based on the final volume [2].
3.10.1. Talent adjusting cell concentration with pre-warmed TCM.
3.10.2. Talent plating cells into appropriate culture vessels.
3.11. Continue daily feeding and expansion of T cells [1], monitoring cell volumes to determine the optimal time for cryopreservation [2]. Proceed to cryopreservation once the mean cell volume drops below 320 cubic micrometers [3].
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=21081953
3.11.1. Talent feeding expanding T cell cultures.
3.11.2. SCREEN: Talent monitoring cell volumes on an electrical impedance-based cell counter.
3.11.3. SCREEN: Talent confirming criteria for cryopreservation.
3.12. For cryopreservation, pool 10 to 12 day old cultures into an appropriate tube [1]. After counting the cells, incubate the cell suspension [2].	Comment by Sulakshana Karkala: AUTHORS: Please specify the conditions of incubation.
3.12.1. Talent pooling large-volume T cell cultures into a single tube.
3.12.2. Talent placing tubes into the incubator.
3.13. Calculate the total number of cells and the desired aliquot amounts [1]. Then centrifuge the cells at 300 g for 10 minutes at 4 degrees Celsius [2]. After aspirating the supernatant, resuspend the cultures in freezing medium [3].
3.13.1. SCREEN: Talent calculating cell numbers and aliquot volumes.
3.13.2. Talent placing tubes into the centrifuge.
3.13.3. Talent resuspending cells in freezing medium.
AND
TEXT ON PLAIN BACKGROUND:
Freezing medium:
50% serum-free media
40% heat-inactivated FBS
10% dimethyl sulfoxide (DMSO) 

Final concentration: 2 x 107 cells/mL
Video Editor: Please play both shots side by side in a split screen
3.14. Aliquot the cells into cryovials at volumes between 250 microliters and 1 milliliter [1]. Transfer the cryovials in a cell freezing container and store them at minus 80 degrees Celsius overnight [2-TXT]. 
3.14.1. Talent aliquoting cell suspensions into cryovials.
3.14.2. Talent placing cryovials into a freezing container then transferring the container to a minus 80-degree Celsius freezer. TXT: Transfer to liquid N2 the next day

3.14.3. 

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: 164
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. A moderate increase in T cell transduction was observed in one production batch For the 5.7 kilobase CD19 CAR (C-D-Nineteen-Car) vector under optimized conditions [1]. Lentiviral titers increased only modestly by approximately 1.5-fold [2].
4.1.1. LAB MEDIA: Figure 2B (top panel). Video editor: Highlight the black line labeled “opt 1” 
4.1.2. LAB MEDIA: Figure 2C (top panel). Video editor: Highlight the two black dot clusters labeled “opt”
4.2. The 9.2 kilobase vector showed substantially improved performance, with maximal T cell transduction rates increasing by approximately 5.4- or 3.8-fold depending on the batch [1], with functional titers rising approximately 3.3-fold [2].
4.2.1. LAB MEDIA: Figure 2B (middle panel). Video editor: Highlight the red lines labeled “opt 1” and “opt 2”.
4.2.2. LAB MEDIA: Figure 2C (middle panel). Video editor: Highlight the red dot groups labeled “opt,” 
4.3. In the 10.1 kilobase vector group, transduction rates increased by approximately 12.4- or 9.8-fold [1], with functional titers increasing by approximately 10-fold [2].
4.3.1. LAB MEDIA: Figure 2B (bottom panel). Video editor: Highlight the blue lines labeled “opt 1” and “opt 2” 
4.3.2. LAB MEDIA: Figure 2C (bottom panel). Video editor: Highlight the blue dot sets labeled “opt,”
4.4. Transduction increased on average by 5.1-fold for the 5.7 kilobase vector [1], 13.3-fold for the 9.2 kilobase vector [2], and 14.8-fold for the 10.1 kilobase vector [3].
4.4.1. LAB MEDIA: Figure 3A. Video editor: Highlight the opt black bars for the 5.7 kb vector 
4.4.2. LAB MEDIA: Figure 3A. Video editor: Highlight the opt red bars for the 9.2 kb vector 
4.4.3. LAB MEDIA: Figure 3A. Video editor: Highlight the opt blue bars for the 10.1 kb vector 
4.5. Population doublings of optimized T cell cultures ranged from 5.3 to 6.7 depending on the donor [1].
4.5.1. LAB MEDIA: Figure 3B. Video editor: Highlight the curved red, black, and blue lines 
4.6. Prior to cryopreservation, transduction rates were 31.2% for the 5.7 kilobase vector [1], 29.8% for the 9.2 kilobase vector [2], and 20.2% for the 10.1 kilobase vector [3].
4.6.1. LAB MEDIA: Figure 3C. Video editor: Highlight the density plot labeled “CAR” (5.7 kb) with a peak at 31.2%.
4.6.2. LAB MEDIA: Figure 3C. Video editor: Highlight the plot labeled “BFP2” (9.2 kb) with a peak at 29.8%.
4.6.3. LAB MEDIA: Figure 3C. Video editor: Highlight the plot labeled “synNotch” (10.1 kb) with a peak at 20.2%.
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