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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: 28
Number of Shots: 61

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 central Institutional Review Board (IRB) at Advarra.	Comment by Vipasha Sharma: Author: Is this correct?


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. Preparation of Stem Cell Educator Cultures
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. Begin by obtaining a cord blood unit released for good manufacturing practice production [1]. Layer 30 milliliters of cord blood over 20 milliliters of density gradient medium, with a density of 1.077 in a 50-milliliter conical tube [2]. Centrifuge at 1,690 g for 15 minutes at 20 degrees Celsius in a swinging-bucket rotor without braking [3].
2.1.1. WIDE: Talent receiving the cord blood unit and releasing it for good manufacturing practice production.
2.1.2. Talent transferring 30 milliliters of cord blood over 20 milliliters of density gradient medium in a 50-milliliter conical tube.
2.1.3. Talent placing the tube in the centrifuge and closing the lid.

2.2. Carefully transfer the mononuclear cell layer to a new 50-milliliter conical tube containing 10 milliliters of 0.9 percent sodium chloride [1]. Centrifuge at 751 g for 10 minutes at 20 degrees Celsius to pellet the cells [2]. Discard the supernatant, add 10 milliliters of ammonium-chloride-potassium lysis buffer to the cell pellet, and resuspend the cells by pipetting and incubate for 2 to 4 minutes at room temperature to remove red blood cells [3].
2.2.1. Talent transferring the mononuclear cell layer to a new 50-milliliter conical tube containing 10 milliliters of 0.9 percent sodium chloride.
2.2.2. Talent placing the tube in the centrifuge and closing the lid.
2.2.3. Talent discarding the supernatant, adding 10 milliliters of ammonium-chloride-potassium lysis buffer to the cell pellet, resuspending the cells by pipetting and keeping it aside at room temperature.

2.3. Add 35 milliliters of 0.9 percent sodium chloride to the conical tube [1]. Centrifuge at 751 g for 5 minutes [2]. Discard the supernatant to obtain pelleted mononuclear cells and wash the cells once with 40 milliliters of 0.9 percent sodium chloride to remove the remaining lysis buffer [3]. Centrifuge at 751 g for 5 minutes to pellet the cells [4]. Discard the supernatant, resuspend the cord blood mononuclear cells in 10 milliliters of chemically defined serum-free medium per tube, and combine the suspensions into a single tube [5].	Comment by Vipasha Sharma: Please explain how washing is done here.
2.3.1. Talent adding 35 milliliters of 0.9 percent sodium chloride to the conical tube.
2.3.2. Talent placing the tube in the centrifuge and 
2.3.3. Talent discarding the supernatant after centrifugation and washing the cells with 40 milliliters of 0.9 percent sodium chloride.
2.3.4. Talent placing the tube in the centrifuge.
2.3.5. Talent discarding the supernatant, resuspending each pellet in 10 mL of serum-free medium, and combining the suspensions into one tube.

2.4.  Transfer 1 milliliter of the cell suspension into a new 50-milliliter conical tube and add 29 milliliters of chemically defined serum-free medium to prepare a 1-to-30 dilution [1]. Load 20 microliters of the diluted cell suspension into the counting chamber [2], then quantify the cell number using an automated cell counter with a 4-to-12-micrometer cell-size gate [3]. 
2.4.1. Talent transferring 1 milliliter of cell suspension into a new 50-milliliter conical tube and adding 29 milliliters of chemically defined serum-free medium.
2.4.2. Talent loading 20 microliters of diluted cell suspension into the counting chamber 
2.4.3. SCREEN: Cell number being quantified using an automated cell counter.

Authors: Please create a screen capture video of the shots labelled SCREEN and upload them onto your project page:  https://review.jove.com/account/file-uploader?src=22570353 

2.5. Seed the mononuclear cells into each layer of the 12-layer Stem Cell Educator device at 3to 4 milliliters per layer [1]. Add 25 milliliters of chemically defined serum-free cell culture medium to each layer, use at least 240 × 10⁶ total nucleated cells per device, and target 20 to 40 × 10⁶ cord blood mononuclear cells per layer [2].
2.5.1. Talent seeding 3–4 milliliters of mononuclear cell suspension into each layer of the 12-layer immune-education culture device.
2.5.2. Talent adding 25 milliliters of chemically defined serum-free cell culture medium to each layer.

2.6. Incubate the device at 37 degrees Celsius under 8 percent carbon dioxide for 10 to 14 days until the cord blood-derived stem cells reach at least 80 percent confluence [1]. Do not change the medium during the 10–14-day incubation [2]. If the stem cell educator culture cannot be used for clinical treatment within 20 days of incubation, add 20 milliliters of medium per layer to maintain cord blood-derived stem cell viability [3].
2.6.1. Talent placing the 12-layer immune-education culture device in the incubator.
2.6.2. Shot of the culture being maintained without a medium change during incubation.
2.6.3. Talent adding 20 milliliters of medium to each layer when prolonged culture is required.

2.7. Examine the cord blood-derived stem cell cultures under the microscope and randomly assess confluence in 5 fields comprising the center, left, top, right, and bottom of the top layer [1]. Calculate the average cell confluence and consider the stem cell educator ready for clinical treatment once the cord blood-derived stem cells reach at least 80 percent confluence [2].
2.7.1. SCOPE: Cord blood-derived stem cell cultures being examined in 5 fields of the top layer.
2.7.2. SCREEN: Average cell confluence being calculated and compared with the 80 percent readiness criterion.

2.8. Using a 10-milliliter syringe, inoculate 9 milliliters of the 1-to-30 diluted suspension into each BD BACTEC (B-D BAK-tek) aerobic and anaerobic sterility-test bottle [1]. Load the sterility-test bottles into the BD BACTEC FX40 automated blood culture system and perform sterility testing for 14 days [2].	Comment by Vipasha Sharma: Is this correct?
2.8.1. Talent using a 10-milliliter syringe to inoculate 9 milliliters of diluted suspension into the aerobic and anaerobic sterility-test bottles.
2.8.2. Talent loading the sterility-test bottles into the BD BACTEC FX40 automated blood culture system.

2.9. Use the stem cell educator product for clinical treatment only when the sterility-test results remain negative after 14 days of incubation [1]. If any bottle tests positive for microbial contamination, discard the entire stem cell educator product and do not use it for clinical treatment [2].
2.9.1. SCREEN: Sterility-test results being reviewed after 14 days of incubation.
2.9.2. Talent discarding the stem cell educator product when microbial contamination is detected.

3. Mononuclear Cell Apheresis
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. After peripheral venous access has been established, set up the Spectra Optia blood cell separator and select the Continuous CMNC (C-M-N-C) apheresis protocol in system software version 12.1 [1]. Set the initial whole blood-to-acid citrate dextrose solution A ratio to 12-to-1 and target a collected volume between 250 and 300 milliliters [2].	Comment by Vipasha Sharma: Could you explain this?
3.1.1. WIDE: Talent setting up the Spectra Optia blood cell separator and selecting the Continuous CMNC apheresis protocol.
3.1.2. SCREEN: Whole blood-to-acid citrate dextrose solution A ratio being set to 12-to-1 and the target collection volume being set between 250 and 300 milliliters.

3.2. Prepare the patient for apheresis [1]. Record the patient’s body weight and height and review the complete blood count laboratory report for the hematocrit value [2]. Enter the weight, height, and hematocrit into the blood cell separator [3].
3.2.1. Talent preparing the patient for apheresis.
3.2.2. Talent recording body weight and height and reviewing the hematocrit value.
3.2.3. SCREEN: Patient weight, height, and hematocrit being entered into the blood cell separator.

3.3. Confirm reliable venous access by flushing the catheter with 3 to 5 milliliters of normal saline [1]. Connect the catheter to the blood cell separator and initiate the mononuclear cell apheresis procedure [2].
3.3.1. Talent flushing the catheter with 3–5 milliliters of normal saline.
3.3.2. Talent connecting the catheter to the blood cell separator and initiating the mononuclear cell apheresis procedure.

3.4. Prepare the calcium gluconate solution by adding 20 milliliters of 10 percent calcium gluconate, equivalent to 2 grams, to 250 milliliters of physiological saline [1]. Connect the infusion line to the return line at the distal portion of the mononuclear cell apheresis circuit before the fluid re-enters the patient’s venous access device [2] and infuse at 50 milliliters per hour to reduce adverse effects associated with acid citrate dextrose solution A anticoagulation [3].
3.4.1. Talent adding 20 milliliters of 10 percent calcium gluconate to 250 milliliters of physiological saline.
3.4.2. Talent connecting the calcium gluconate infusion line to the distal return line of the apheresis circuit.
3.4.3. Talent setting the calcium gluconate infusion rate to 50 milliliters per hour.

3.5. During collection, manually adjust the colorgram and flow rate to optimize product purity [1]. Inspect the color of the collection line and visually compare the blood component color in the collection line with the Terumo BCT Spectra Optia Collection Preference Tool Colorgram, targeting a dark-red color with a collection preference between 25 and 35 [2].	Comment by Vipasha Sharma: Please explain this. Is it pronounced as B-C-T?
3.5.1. Talent adjusting the colorgram and flow rate during collection.
3.5.2. Talent inspecting the collection-line color and comparing it with the Terumo BCT Spectra Optia Collection Preference Tool Colorgram to target a dark-red collection preference between 25 and 35.

3.6. Maintain the whole blood-to-acid citrate dextrose solution A ratio at 12-to-1 but adjust it to 10-to-1 if platelet aggregation, clumping, or fiber or clot formation is observed  [1]. 
3.6.1. SCREEN: Whole blood-to-acid citrate dextrose solution A ratio being maintained at 12-to-1.

3.7. Monitor the patient’s blood pressure and heart rate every 30 minutes during apheresis [1]. Continue apheresis until the target blood volume has been processed, typically 2.5 total blood volumes under normal conditions [2].
3.7.1. Talent monitoring the patient’s blood pressure and heart rate during apheresis.
3.7.2. SCREEN: Target blood volume being processed at 2.5 total blood volumes.

3.8. At the end of collection, seal the collection bag and label the collected mononuclear cell product [1]. Return the residual blood to the patient [2], then transfer the apheresis product to the good manufacturing practice laboratory at the outpatient treatment facility [3]. 
3.8.1. Talent sealing and labeling the mononuclear cell collection bag.
3.8.2. Talent returning the residual blood to the patient.
3.8.3. Talent transferring the apheresis product to the good manufacturing practice laboratory.

3.9. After collection, monitor the patient’s vital signs twice at 15-minute intervals [1]. Evaluate the venous access site and discharge the patient after confirming clinical stability [2].	Comment by Vipasha Sharma: Authors: Step 3.9 states that the patient is discharged after apheresis, while the next section resumes with the patient for infusion following immune education and quality-control testing. Does the patient leave and return for the infusion, or should the discharge statement in Step 3.9 be revised or removed? 
3.9.1. Talent monitoring the patient’s vital signs at 15-minute intervals.
3.9.2. Talent evaluating the venous access site and confirming clinical stability before discharge.

4. Infusion of SCE-Treated MNC Apheresis Product
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Following immune education, final-product collection, and quality-control testing, obtain the released Stem Cell Educator -treated mononuclear cell apheresis product [1]. Perform hand hygiene, don a new pair of sterile gloves [2], and measure the patient's temperature and blood pressure before infusion [3].
4.1.1. Talent obtaining the released SCE-treated MNC apheresis product for infusion.
4.1.2. Talent performing hand hygiene and donning a new pair of sterile gloves.
4.1.3. Talent measuring the patient’s temperature and blood pressure.

4.2. Connect the patient’s intravenous catheter to the infusion bag containing the stem cell educator-treated mononuclear cell apheresis product [1]. Initiate the infusion at 100 milliliters per hour and maintain this rate for 30 minutes [2].
4.2.1. Talent connecting the patient’s intravenous catheter to the infusion bag containing the treated mononuclear cell product.
4.2.2. Talent initiating the infusion at 100 milliliters per hour.

4.3. After 30 minutes, assess the patient for adverse reactions [1]. If no adverse reaction occurs, increase the infusion rate to 150 milliliters per hour and maintain this rate for 1 hour [2]. If the patient continues to tolerate the infusion at 150 milliliters per hour, increase the infusion rate to a maximum of 200 milliliters per hour and continue until the infusion is complete [3].
4.3.1. Talent assessing the patient for adverse reactions after 30 minutes.
4.3.2. Talent increasing the infusion rate to 150 milliliters per hour. 
4.3.3. Talent increasing the infusion rate to a maximum of 200 milliliters per hour.

4.4. If the patient develops chills, itching, or hives, administer 25 milligrams of diphenhydramine intravenously and reduce the infusion rate to 150 milliliters per hour [1]. If nausea and vomiting develop, stop the infusion, administer 25 milligrams of diphenhydramine and 10 milligrams of dexamethasone intravenously, and resume the infusion at 120 milliliters per hour only after symptoms resolve and when clinically appropriate [2].	Comment by Vipasha Sharma: Authors: Are these adverse reactions expected to occur during filming, or should these steps be demonstrated as a simulated scenario? 
4.4.1. Talent administering 25 milligrams of diphenhydramine intravenously and reducing the infusion rate to 150 milliliters per hour following the specified adverse reactions.
4.4.2. Talent stopping the infusion and administering diphenhydramine and dexamethasone before resuming at 120 milliliters per hour after symptom resolution when clinically appropriate.

4.5. After completing the infusion, rinse the infusion bag with 50 milliliters of normal saline and infuse the saline into the patient [1]. Monitor the patient for adverse reactions for 15 minutes, reassess body temperature and blood pressure [2], and discharge the patient after confirming the post-infusion discharge criteria and clinical stability [3].
4.5.1. Talent rinsing the infusion bag with 50 milliliters of normal saline and infusing the saline into the patient.
4.5.2. Talent monitoring the patient for adverse reactions and reassessing body temperature and blood pressure after 15 minutes.
4.5.3. Talent confirming the post-infusion discharge criteria and clinical stability before discharging the patient.

4.6. Analyze peripheral blood mononuclear cells collected at baseline and at the 1-month follow-up by flow cytometry to evaluate regulatory T cells, CXCL16-positive cells, interleukin-1 beta-positive cells, CD4-positive effector-memory and naïve T-cell populations [1]. 

4.6.1. Talent loading the cells into the flow cytometer.

Author: Step 4.6. has been added to bridge the narration of the protocol and result section.





























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: 131
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. The percentage of regulatory T cells increased significantly from 5.76 percent at baseline [1] to 7.53 percent at the 1-month follow-up after Stem Cell Educator therapy [2]. 
5.1.1. LAB MEDIA: Figure 2. Video editor: Please highlight the black bar labeled “Baseline”
5.1.2. LAB MEDIA: Figure 2. Video editor: Please highlight the white bar labeled “Post-treatment 1M” 
5.2. One month after Stem Cell Educator therapy, the percentage of interleukin-1 beta-positive cells decreased significantly from 8.43 percent at baseline [1] to 3.01 percent [2].
5.2.1. LAB MEDIA: Figure 3. Video editor: Please highlight the black bar labeled “Baseline”
5.2.2. LAB MEDIA: Figure 3. Video editor: Please highlight the white bar labeled “Post-treatment 1M,” showing its lower height than the baseline bar

5.3. The percentage of CXCL16 (C-X-C-L-sixteen)-positive cells decreased significantly from 63.98 percent at baseline [1] to 44.1 percent one month after Stem Cell Educator therapy [2].
5.3.1. LAB MEDIA: Figure 4. Video editor: Highlight the black bar labeled “Baseline”
5.3.2. LAB MEDIA: Figure 4. Video editor: Highlight the white bar labeled “Post-treatment 1M,” showing its lower height than the baseline bar

5.4. The percentage of CD4 (C-D-four) -positive, CD45RO (C-D-forty-five-R-O) -positive, CCR7 (C-C-R-seven)-negative effector memory T cells decreased significantly 1 month after Stem Cell Educator therapy [1], whereas naïve CD4-positive T cells increased significantly [2].
5.4.1. LAB MEDIA: Figure 5A. Video editor: Please highlight the white bar labeled “Post-treatment 1M,” showing its lower height than the black “Baseline” bar
5.4.2. LAB MEDIA: Figure 5B. Video editor: Please highlight the white bar labeled “Post-treatment 1M,” showing its greater height than the black “Baseline” bar
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