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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  


2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No


3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 


4. Filming location: Will the filming need to take place in multiple locations?   No



Current Protocol Length

Number of Steps:  22
Number of Shots:  44

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. [bookmark: _Hlk74750310]Nelli Bejanyan: The γδ-T cells have powerful cytotoxic activity against cancers, including acute myeloid leukemia. However, circulating γδ-T cells are relatively rare in blood and more so in patients with malignancies. Infusion of ex-vivo expanded γδ-T cells from a healthy donor can reduce mortality and relapse in patients with AML. 

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.13.2 for ‘ex-vivo expanded γδ-T cells’


1.2. [bookmark: _Hlk74763648][bookmark: _Hlk64886993][bookmark: _Hlk69799828]Ana Marie Landin: The proposed method achieves >200,000-fold γδ-T cell expansion reaching therapeutically relevant doses of a highly pure γδ-T cell product in 3 easy steps as Zoledronate and IL-2 expansion, αβ-T cell depletion by magnetic sorting and Bonteous secondary expansion with aAPCs.

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.1.1 for ‘Bonteous secondary expansion’



OPTIONAL:
1.3. [bookmark: _Hlk74750455]Marco Davila: The proposed method expands the utility of γδ-T cells for diseases such as cancer and autoimmune diseases by rapidly creating a large number of cells that can be used off the shelf. 

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.13.1 for ‘creating a large number'


1.4. [bookmark: _Hlk74054717]Cheryl Cox: This process could be adopted to expand γδ-T cells using different enrichment methods and adding additional manipulations such as transduction.

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


[bookmark: _Hlk74750520]Introduction of Demonstrator on Camera

1.5. Cheryl Cox: Demonstrating the procedure will be Ludivina Lay, a Cell Therapy Technologist 3 from my laboratory. 
1.5.1. INTERVIEW: Author saying the above. 
1.5.2. The named demonstrator looks up from workbench or desk or microscope and acknowledges the camera.


Ethics Title Card
1.6. Institutional Review Board approval was obtained, and informed consent was obtained from the donors.

Protocol
2. Lymphocyte Isolation and Alpha-beta (αβ) T cell depletion
2.1. Begin by elutriation of the the apheresis product sample on the counterflow centrifugation device [1] using a primary medium of Hanks Balanced Salt Solution with 1% human serum albumin [2-TXT] and a secondary medium of saline solution or DPBS [3]. Videographer: This step is important!
2.1.1. WIDE: Talent at the lab bench; the counterflow centrifugation device and tray with media and sample in view.
2.1.2. Talent adding the medium in the centrifuge kit/ connecting media kit to centrifuge. TEXT: Human serum albumin: HSA
2.1.3. Talent adding the medium in the centrifuge kit/ connecting media kit to centrifuge.

2.2. At the elutriation centrifugation speed at 900 × g [1], collect fractions based on flow rate and time [2]
2.2.1. Talent setting RPM and starting centrifugation. 
2.2.2. Samples being collected.

2.3. Collect the samples from fraction 2 to perform the sterility testing, cell count, and cell phenotyping by flow cytometry [1-TXT]. 
2.3.1. Talent collecting the samples. TEXT: Refer to text for details

2.4. [bookmark: _Hlk74138434][bookmark: _Hlk70070248]From fraction 2, expand a pure lymphocyte fraction of cells in culture at 10 × 106 cells per centimeter squared, with 5 micromoles per liter of zoledronic acid and 300 units per milliliter of interleukin-2 in a 1-liter closed-system bioreactor [1]. Incubate the system for seven days at 37 degrees Celsius with 5% carbon dioxide [2]. Videographer: This step is important!
2.4.1. Talent transferring the sample to the bioreactor and sealing the system.
2.4.2. Talent keeping flasks in an incubator.

2.5. After incubation, harvest cells from the 1-liter closed-system bioreactor flask. To do so, sterile-weld a 1-liter transfer pack to the red line of the bioreactor [1] and use the appropriate pharmaceutical pump to transfer the cells into the transfer pack [2].
2.5.1. Talent attaching transfer pack to the red line of the bioreactor.
2.5.2. Talent transferring the cells into the transfer pack with the help of a pump.

2.6. Take the samples for testing of spent medium sterility, cell count, and cell phenotyping by flow cytometry [1-TXT].
2.6.1. Talent removing the samples for testing. TEXT: Refer to text for details

2.7. [bookmark: _Hlk74138506][bookmark: _Hlk63695783][bookmark: _Hlk69812744]From the remaining sample, resuspend the cells at 5 × 108 cells per milliliter in PBS/EDTA buffer containing 0.5% HSA and biotinylated T-cell receptor αβ-specific (alpha-beta-specific) antibody [1] and incubate the cells at 2 to 8 degrees Celsius with shaking [2]. Videographer: This step is important!
2.7.1. Talent resuspending cells in the buffer.
2.7.2. Talent placing the cells on a shaker in the refrigerator.

2.8. [bookmark: _Hlk63695916]After 15 minutes, wash the cells with 600 milliliters of PBS-EDTA buffer containing 0.5% HSA [1] and centrifuge at 200 to 500 × g for 15 minutes at 2 to 8 degrees Celsius to remove the unbound antibody [2]. 
2.8.1. Talent washing the cells with buffer.
2.8.2. Talent placing the cell samples in a centrifuge and closing the lid.

2.9. [bookmark: _Hlk74138546]Then, resuspend the cells at approximately 5 × 108 cells per milliliter in PBS-EDTA buffer containing 0.5% HSA and 7.5 milliliters per vial of anti-biotin-specific microbeads [1]. As described earlier, incubate the cells with shaking before centrifuging the cell suspension to remove the unbound microbeads [2]. Videographer: This step is important!
2.9.1. Talent resuspending the cells in the buffer with microbeads.
2.9.2. Talent removing cell samples from the centrifuge.

2.10. [bookmark: _Hlk65142716]Resuspend 6 × 107 cells per milliliter in PBS-EDTA buffer with 0.5% HAS. Collect them into a transfer pack bag [1].
2.10.1. Talent resuspending the cells and transferring the cell suspension to the bag.

2.11. Next, install the tubing set in the clinical grade magnetic cell separation device [1].  Place the packs with the PBS-EDTA buffer and the transfer the pack with the cell product into the instrument [2]. Spike it when instructed by the instrument [3].
2.11.1. Talent installing tubing set the magnetic cell separation device.
2.11.2. Talent placing the packs in the instrument.
2.11.3. Buffer and sample being spiked.

2.12. [bookmark: _Hlk74138603]For the depletion of the labeled αβ T (alpha-beta-tea) cells, select the Depletion 1.2 protocol in the software [1]. Videographer: This step is important!
2.12.1. The Depletion 1.2 protocol being selected.

2.13. Then, centrifuge the cell product to collect the target fraction enriched with γδ T (gamma-delta-Tea) cells [1]. Resuspend the collected cells in the medium supplemented with 10% human AB serum [2].
2.13.1. The cell product being centrifuged, and the cell fraction being collected.
2.13.2. Talent resuspending the cells.

2.14. Perform a cell count, viability, and flow cytometry phenotyping post-depletion [1]. Bring cells to a final concentration of approximately 1 × 106 cells per milliliter [2].
2.14.1. Talent removing the samples for testing.
2.14.2. Final cell samples sitting on the lab bench.

3. [bookmark: _Hlk73022878]Co-culture with Artificial Antigen-Presenting Cells (aAPCs) and Cell Harvest
3.1. Irradiate 5 × 107 artificial antigen-presenting cells, or aAPCs (A-A-P-Cs), per flask at 100 Gray on the X-ray generating instrument [1].
3.1.1. WIDE: Talent working on the X-ray generating instrument to irradiate cells.

3.2. [bookmark: _Hlk74138655]Prepare a co-culture by placing the irradiated aAPCs and γδ T (gamma- delta- tea) cells at the ratio of 10:1 in 1-liter closed-system bioreactor flasks with 1 liter of culture medium supplemented with 10% human AB serum [1]. Seed up to 10 flasks [2]. 
3.2.1. Talent adding the cells in a bioreactor. Videographer: This step is important!
3.2.2. Talent seeding multiple flasks.

3.3. Incubate the culture at 37 degrees Celsius and 5% carbon dioxide for 10 days [1] with a screening of glucose and lactate levels every 3 to 4 days using strips, glucose, and a lactate meter [2].
3.3.1. Talent placing the flasks in an incubator.
3.3.2. Talent screening glucose levels using strips.

3.4. If glucose level drops to 250 milligrams per deciliter, reduce the volume in the flask to 200 milliliters [1]. 
3.4.1. Talent attaching a transfer pack to the red line of the bioreactor and removing the culture media.

3.5. Mix the cells in the remaining 200 milliliters of media [1] and remove a 0.5-milliliter sample for cell counting and viability measurement by acridine orange or propidium iodide staining [2]. 
3.5.1. Talent mixing the cells with the media.
3.5.2. Talent taking out the sample.

3.6. If the cell count is equal to or more than 109, split the contents of one flask into two [1] and fill each flask up to 1 liter with AIM-V medium supplemented with 10% human AB serum [2].
3.6.1. Talent splitting contents of one flask into two.
3.6.2. Talent adding media to the flasks.

3.7. If the cell count is less than 109, feed the cells with a fresh 1 liter of culture medium supplemented with 10% human AB serum and return the flasks to the incubator [1].
3.7.1. Talent adding medium to the flask and placing flasks in the incubator.

3.8. At the end of 10 days in co-culture, harvest the bioreactor flasks, one at a time [1], and pool all the cells into a transfer pack of appropriate size [2]. After removing the quality control samples, centrifuge the cells at 200 to 500 × g for 15 minutes at room temperature and discard the supernatant [3]. 
3.8.1. Talent removing the bioreactor flasks from the incubator.
3.8.2. Talent pooling the cells by attaching a transfer pack to the red line of the closed-system bioreactor.
3.8.3. Talent removing samples from the centrifuge.

3.9. Wash the cells in a solution of balanced crystalloid solution supplemented with 0.5% HSA at 200 to 500 × g for 15 minutes at room temperature [1]. Resuspend them in a target volume of 100 to 300 milliliters of balanced crystalloid solution with 0.5% HAS [2].
3.9.1. Talent adding the media to the cells and placing samples in the centrifuge.
3.9.2. Talent resuspending the cells.



Results
4. Results: Characterization and Optimization of the γδ T Cell Expansion Process
4.1. The cells separated from the post-counterflow centrifugation fraction 2 yielded a pure lymphocyte population with an excellent average viability of 95.80% [1].
4.1.1. LAB MEDIA: Table 1. Video Editor: Emphasize average % viability.

4.2. [bookmark: _Hlk73042853]The γδ (gamma-delta) T-cell-specific expansion with zoledronic acid [1] depended on the initial percentage of natural killer cells present in the lymphocyte fraction after elutriation [2]. The enrichment of γδ T cell drug substance with T-cell receptor αβ (alpha-beta) depletion was consistent [3].
4.2.1. LAB MEDIA: Table 2. Video Editor: Emphasize process steps title.
4.2.2. LAB MEDIA: Table 2. Video Editor: Emphasize average NK cells %.
4.2.3. LAB MEDIA: Table 2. Video Editor: Emphasize γδ T and TCRαβ from pre- and post-depletion

4.3. [bookmark: _Hlk42116724]The γδ T cell drug product manufactured from three healthy donors met release criterion of less than 1% of T-cell receptor αβ+ T cells with an average of 0.11% CD20+ B (C-D 20 positive B cells) cells [1] and 0.00% T-cell receptor αβ+ T cells [2]. 
4.3.1. LAB MEDIA: Table 3. Video Editor: Emphasize average CD20+ B cells
4.3.2. LAB MEDIA: Table 3. Video Editor: Emphasize average TCR αβ+ T

4.4. The average percentage of natural killer cells in the final product was around 17.06% which met the release criterion of less than 35% [1].
4.4.1. LAB MEDIA: Table 3. Video Editor: Emphasize average CD3- CD56+ CD16+ NK cells

4.5.  Cell surface staining and flow cytometric analysis were utilized to characterize the identity, purity, and process impurities of the drug substance and drug product [1].
4.5.1. LAB MEDIA: Figure 2.

4.6. [bookmark: _Hlk65143018]The secondary expansion, achieved from the co-culture of the aAPC and γδ T cell drug substance, generated a γδ T cell drug product that met all release criteria [1].
4.6.1. LAB MEDIA: Table 4. Video Editor: Emphasize acceptance criteria and validation columns





Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements
5.1. [bookmark: _Hlk74762758]Cheryl Cox: Platforms which enrich the T-cell population impact the expansion and characteristics of the product. Sufficient consideration and investigation of enrichment methods is required prior to initiation of the enrichment process.

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.1.2 
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