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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:  24
Number of Shots:  54 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. [bookmark: _Hlk75275614]Amira Rghei: This protocol for production of AAV viral vectors is cost-effective, and yields high-purity and high-titer, research-grade AAV for use in preclinical large animal models. 

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.3.2 for ‘production of AAV viral vectors’


1.2. Amira Rghei: This technique uses adherent HEK293 cells in cell culture chambers, which is time efficient and is less hands on, allowing for fewer disruptions to the cells.

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.1.2 for ‘cells in cell culture chambers’


OPTIONAL:

1.3. [bookmark: _Hlk75275683]Amira Rghei: This protocol can greatly aid in viral production for the field of gene therapy and can be used for production of other AAV serotypes that bind heparin sulfate.

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.8.3 for ‘in viral production’

Ethics Title Card
1.4. All animal experiments were approved by the Institutional Animal Care Committee of the University of Guelph

1.5. 

Protocol
2. Double Plasmid Transfection of HEK293 Cells in Cell Stacks
2.1. To begin, collect HEK293 cells (pronounce H-E-K-2-9-3) from the culture when it reaches 80% confluency [1]. Aspirate the media [2] before gently washing the cell culture plate with 3 milliliters of PBS [3]. Then, aspirate PBS and add 3 milliliters of trypsin [4]. Incubate the plates for 2 minutes at 37 degrees Celsius [5].
2.1.1. WIDE: Talent walking towards lab bench with cell culture plates.
2.1.2. Talent aspirating the media.
2.1.3. Talent washing the plate with PBS.
2.1.4. Talent adding trypsin to the plate.
2.1.5. Talent placing the plates in an incubator.

2.2. After incubation, neutralize trypsin by adding 7 milliliters of complete DMEM to the plate [1] and collect the supernatant in 50-milliliter conical tubes. Gently invert the tubes to ensure the cells are homogeneous [2]. 
2.2.1. Talent adding DMEM to the plate.
2.2.2. Talent collecting the supernatant in tube with other tubes in view; talent inverting the tube

2.3. To determine the cell density, mix 10 microliters of the cell samples with 10 microliters of trypan blue [1] and add the mixture to a cell counting slide to analyze in the cell counter [2]. 
2.3.1. Talent adding trypan blue to the cell samples.
2.3.2. Talent adding cell sample to a cell counting slide.

2.4. Mix the cell suspension with 1 liter of pre-warmed complete DMEM to seed the culture chamber. Gently rotate the chamber to distribute the cells evenly [1-TXT]. Incubate the chamber at 37 degrees Celsius with 5% carbon dioxide [2].
2.4.1. Talent seeding the culture chamber and rotating the chamber. TEXT: Chamber of surface area 6360 cm2 with 1 x 104 cells/cm2 Videographer: This step is important!
2.4.2. Talent placing cell culture chamber into an incubator.

2.5. In addition to the cell culture chamber, culture cells at 1 x 104 cells per centimeter squared in a 15-centimeter plate as a reference for confluency [1]. 
2.5.1. Talent adding cell suspension to a 15-centimeter plate.

2.6. [bookmark: _Hlk73952664]After 65 hours of incubation, when the cells are 80 to 90% confluent, slowly add the polyethyleneimine-DNA (pronounce like here) and DMEM mixture into the cell culture chamber port [1-TXT]. Distribute the liquid evenly to all the rows before incubating at 37 degrees Celsius and 5% carbon dioxide for 72 hours [2]. Videographer: This step is important!
2.6.1. Talent adding the polyethyleneimine-DNA and DMEM mixture to the cell culture chamber. TEXT: Refer to text and Table 2 for preparation of polyethyleneimine-DNA mixture
2.6.2. Talent distributing the liquid evenly to all the rows.

3. Harvesting Adeno-associated Virus AAV and Chemical Lysis of The Transfected HEK293 Cells
3.1. After incubation, shake the cell culture chamber vigorously to dislodge the cells until the media appears cloudy [1] and pour it into four 500-milliliter centrifuge tubes [2]. Videographer: This step is important!
3.1.1. WIDE: Talent shaking the cell culture chamber vigorously; the media appears cloudy.
3.1.2. Talent pouring ‘cloudy’ cell culture into 500-milliliter centrifuge tubes with other three tubes in view.

3.2. Pellet the cells by centrifugation at 18,000 x g for 30 minutes at 4 degrees Celsius [1]. Pour the clarified supernatant into a 1-liter PETG bottle [2] and resuspend the cell pellets in 50 milliliters of lysis buffer in 500-milliliter centrifuge tubes [3]. Incubate the tubes for 60 minutes at 37 degrees Celsius [4].
3.2.1. Talent placing the tubes in the centrifuge and closing the lid.
3.2.2. Talent collecting supernatant in the tube.
3.2.3. Talent resuspending the pellets in lysis buffer.
3.2.4. Talent placing the tubes in an incubator.

3.3. After incubation, centrifuge the tubes at 18,000 x g for 30 minutes [1] and transfer the supernatant into the same 1-liter PETG bottle. Store at minus 80 degrees Celsius [2-TXT].
3.3.1. Talent placing the tubes in the centrifuge and closing the lid.
3.3.2. Talent transferring the supernatant to 1-Liter PETG bottle. TEXT: Clarified supernatant is purified before storage

4. [bookmark: _Hlk73978605]AAV Vector Purification Using Heparin Affinity Chromatography
4.1. Thaw the crude lysate at 4 degrees Celsius overnight [1]. Once thawed, filter it using a 0.22-micron filter [2].
4.1.1. WIDE: Talent removing the crude lysate from deep freezer.
4.1.2. Talent filtering the the crude lysate.

4.2. Place the tubing in a peristaltic pump. Sequentially run the solutions and media [1-TXT]. 
4.2.1. Talent placing the tubing in a peristaltic pump. TEXT: Refer to text for details

4.3. Prepare for chromatography by attaching a 5-milliliter heparin sepharose column to the tubing [1] and running 25 milliliters of basal DMEM through the column [2]. Then, load 0.2 micromolar of the filtered crude lysate onto the column at a flow rate of 1 to 2 drops per second [3-TXT]. Videographer: This step is important!
4.3.1. Talent attaching the column to tubing.
4.3.2. Basal DMEM running through the column.
4.3.3. The crude lysate running through the column. TEXT: Do not introduce bubbles or allow the column to run dry

4.4. Wash the column sequentially to elute 5 milliliters five times with 300 millimolar of sodium chloride-HBSS (pronounce H-B-S-S) with magnesium and calcium [1-TXT] and label the five elutions as E1 to E5 [2-TXT].	Comment by Amira Rghei: There are 5 other wash steps prior to the elution, is this not needed for the purpose of the video? Or do you just say “wash with 5 prior washes”?

The viewers can watch the representative ‘wash step’ in the video and the TEXT overlay would direct them to the manuscript for details. Showing all the 5 wash steps could be repetitive.
  
4.4.1. Talent washing the column. TEXT: HBSS: Hank’s Balanced Salt Solutions
4.4.2. Talent collecting elution in labeled E5 tube and placing it beside remaining tubes. TEXT: Refer to text for washing procedure Videographer: This step is important!

4.5. Immediately before the purification steps, passivate the centrifugal concentrator by adding 4 milliliters of filter pre-treatment buffer for each heparin sepharose column being used [1-TXT].
4.5.1. Talent adding filter pre-treatment buffer into the centrifugal concentrator. TEXT: Passivate at room temperature for 2 to 8 hours

4.6. When ready, spin the centrifugal concentrator containing the pre-treatment buffer at 900 x g for 2 minutes. Discard the flow-through [1]. Wash the centrifugal concentrator filter with 4 milliliters of HBSS with magnesium and calcium by spinning at 1000 x g for 2 minutes [2]. 
4.6.1. The pre-treatment buffer spinning in the centrifugal concentrator.
4.6.2. Talent adding HBSS buffer to the centrifugal concentrator. 

4.7. Then, add the elution E2 to the centrifugal concentrator [1] and spin at 1000 x g for 5 minutes. Discard the flow-through [2]. 
4.7.1. Talent adding the elution E2 from the labeled tube to the centrifugal concentrator.
4.7.2. The centrifugal concentrator.

4.8. Similarly, spin the elution E3 into the centrifugal concentrator until the concentrated virus is approximately 1 milliliter [1]. Remove the concentrated virus from the centrifugal concentrator using a p-200 filtered tip [2] and collect it into a sterile 1.5-milliliter centrifuge tube [3].
4.8.1. The concentrated virus suspension in the centrifugal concentrator.
4.8.2. Talent removing the concentrated virus from the centrifugal concentrator using a p-200 filtered tip.
4.8.3. Talent collecting the concentrated virus into a sterile 1.5-milliliter centrifuge tube.

4.9. After collection of the virus, rinse the centrifugal concentrator with 200 microliters of HBSS with magnesium and calcium [1]. 
4.9.1. Talent adding HBSS buffer to the centrifugal concentrator.

4.10. Pipette up and down vigorously for 30 seconds to dislodge any virus adhered to the membrane [1] and collect the concentrated virus in the same 1.5-milliliter centrifuge tube. Mix the tube well [2-TXT]. Videographer: This step is important!
4.10.1. Talent pipetting the buffer up and down vigorously.
4.10.2. Talent collecting the concentrated virus in the same 1.5-milliliter centrifuge and mixing it. TEXT: Store aliquot of 5 µL at -80 ᵒC for DNA extractions

4.11. Wash the column and saturate with 20% ethanol before storing at 4 degrees Celsius [1]. Store the pump tubing in 1 molar sodium hydroxide [2].
4.11.1. Talent washing column with 20% ethanol. 
4.11.2. Talent placing the pump tubing in NaOH.
[bookmark: Text2]     



Results
5. Results: Serum Human Monoclonal Antibody (hIgG) Expression in Animals Upon Administration of AAV6.2FF-hIgG
5.1. The transduction efficiency of the AAV6.2FF (A-A-V-6.2-F-F) capsid was compared in mice, hamsters, and lambs for 28 days upon intramuscular administration [1]. 
5.1.1. LAB MEDIA: Figure 6.

5.2. Mice administered 5 x 1012 vector genomes per kilogram of AAV6.2FF-hIgG (A-A-V-6.2-F-F-human-I-G-G) expressed between 171 to 237 micrograms per milliliter of hIgG (human-I-G-G) in the serum [1]. 
5.2.1. LAB MEDIA: Figure 6. Video Editor: Emphasize human IgG levels in the mouse at 28 days.

5.3. Hamsters administered 2 x 1013 vector genomes per kilogram of AAV6.2FF-hIgG (A-A-V-6.2-F-F-human-I-G-G) expressed much higher levels of hIgG than the mice [1], while sheep administered 5x1012 vector genomes per kilogram expressed the least serum hIgG (human-I-G-G) levels [2].
5.3.1. LAB MEDIA: Figure 6. Video Editor: Emphasize human IgG levels in hamster at 28 days.
5.3.2. LAB MEDIA: Figure 6. Video Editor: Emphasize human IgG levels in sheep at 28 days.




Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. [bookmark: _Hlk75275817]Amira Rghei: Large animal models can determine the expression of the AAV transgene in vivo, and determine if these transgenes have therapeutic effects against disease or disorder of interest.

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

6.2. Amira Rghei: The study has showcased the great transduction ability of AAV6.2FF, a novel AAV serotype 6 vector, in the skeletal muscle as well as the low immunogenicity of AAV viral vectors in vivo.

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: LABMEDIA: Figure 5 for ‘transduction ability’ 
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