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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (N)  
2. Does your protocol include software usage? (N)
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
2.5, 3.5, 3.6, 3.7, 3.11
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
3.6, 3.11
5. Will the filming need to take place in multiple locations? (Y)
If yes, how far apart are the locations? 
Same floor, two different rooms. 



Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Melvin Y. Rincon Acelas: By following this protocol, the user will be able to generate AAV vectors of high yield and purity, suitable for in vitro or in vivo use [1].

1.1.1. INTERVIEW: Named author says the statement above while looking slightly off camera.


OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.


1.2. Melvin Y. Rincon Acelas: This protocol can be used to produce and purify a range of AAV serotypes with different transgene configurations. Combining these two elements can be useful to obtain cell type, or tissue specific expression [1].

1.2.1. INTERVIEW: Named author says the statement above while looking slightly off camera.

1.3. Melvin Y. Rincon Acelas:: Production of some serotypes might give lower yields than others. Ease of production varies across serotypes and should be evaluated on an individual basis [1].

1.3.1. INTERVIEW: Named author says the statement above while looking slightly off camera.


Introduction of Demonstrator: (Said by you on camera)

1.4. Melvin Y. Rincon Acelas: Demonstrating this procedure will be Shelly Fripont, a technician in our laboratory. 
 
1.4.1. Interview style: Author saying the above 
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.



Section - Protocol
2. Tri-transfection of HEK293T Cells
(Voice Talent: Two different mediums with similar names are used during this protocol, so please watch for that. The two mediums are: DMEM1 [D-M-E-M-one] and DMEM10 [D-M-E-M-ten])
2.1. After growing the HEK cells, mix 360 micrograms of helper plasmid, 180 micrograms of plasmid encoding the vector capsid, and 180 micrograms of plasmid containing the transgene in 18 milliliters of 150 millimolar sodium chloride to prepare the DNA mix [1-TXT]. Distribute this mix over three 50-milliliter conical tubes [2].
2.1.1. MED: Talent mixes the mentioned reagents together to prepare the DNA mix. TEXT: See text for details on growing cells.
2.1.2. MED: Talent distributes the mix over three conical tubes.
2.2. In a new conical tube, mix 840 micrograms of PEI in 6 milliliters of 150-millimolar sodium chloride to prepare the PEI mix for six cell culture dishes [1]. Then, add 6 milliliters of the PEI mix drop-by-drop to one of the conical tubes containing the DNA mix [2]. Incubate at room temperature for 20 minutes [3]. 
2.2.1. MED: Talent mixes PEI and NaCl to prepare the PEI mix.
2.2.2. MED: Talent adds the PEI – drop-by-drop – to one of the conical tubes that contains the DNA mix.
2.2.3. MED: Talent sets the conical tubes, and sets a timer for 20 minutes.
2.3. Next, remove six cell culture dishes from the incubator [1]. In a laminar flow hood, completely aspirate the medium from each dish [2]. Rinse the dishes with 5 milliliters of prewarmed DPBS to remove traces of the medium [3].
2.3.1. MED: Talent removes the cell culture dishes from the incubator.
2.3.2. MED: Talent, in a laminar flow hood, aspirates the medium from a culture dish.
2.3.3. MED: Talent adds 5 mL of DPBS to a culture dish.
2.4. Gently tilt each dish to ensure the DPBS is evenly distributes over the entire surface [1]. Then, gently aspirate the DPBS [2]. Add 12 milliliters of DMEM1 to each dish slowly [3], with a pipette placed at the edge of the dish [4-TXT].
2.4.1. CU: Close up of a dish being gently tilted.
2.4.2. MED: Talent gently aspirates the DPBS from the dish.
2.4.3. MED: Talent begins adding DMEM1 to a culture dish.
2.4.4. CU: Close up showing the pipette being placed at the edge of the dish as the DMEM1 is added.
2.5. Mix the PEI and DNA mixture by pipetting it up and down 3 – 5 times [1]. Add 2 milliliters of this mixture to each of the six cell culture dishes in a drop-by-drop fashion, making sure to carefully distribute it over the entire surface [2].  Repeat this process, using six cell culture dishes at a time, until reaching eighteen cell culture dishes [3]. Gently shake the cell culture dishes to distribute the PEI/DNA mixture [4]. 
2.5.1. MED: Talent mixes the PEI and DNA mixture by pipetting it. Videographer: Capture a few takes of this, as another take of the shot will be used in 2.5.3.
2.5.2. MED: Talent adds the PEI/DNA mixture to a culture dish in a drop-by-drop fashion, covering the entire dish surface. Videographer: Capture a few takes of this, as another take of the shot will be used in 2.5.3.
2.5.3. Use takes from 2.5.1 and 2.5.2 side-by-side.
2.5.4. [Added Shot]: Distribution of the PEI/DNA mixture by gently shaking the dishes. 
2.6. Incubate the transfected cells at 37 degrees Celsius with 95 percent humidity and 5 percent carbon dioxide for 5 hours [1]. After this, add an additional 12 milliliters of DMEM10 to each of the eighteen dishes without removing the pre-existing medium [2].
2.6.1. MED: Talent transfers the culture dishes to an incubator.
2.6.2. MED: Talent adds DMEM10 to each of the culture dishes.
2.7. Continue incubating the transfected cells in the same conditions [1]. At 72 hours post-transfection, use a cell scraper to carefully detach the cells from each culture dish [2]. Collect the medium and the cells of two culture dishes in a 50 milliliter conical tube kept on ice [3].
2.7.1. MED: Talent places the culture dishes back into the incubator. Do not reuse 2.6.1.
2.7.2. MED: Talent uses a cell scraper to detach the cells from the dish. [Shots 2.7.2 and 2.7.3 combined]
2.7.3. MED: Talent transfers the medium and cells into a conical tube kept on ice.
2.8. Centrifuge the tubes at 420 x g and at 4 degrees Celsius for 10 minutes with the acceleration and deceleration of the centrifuge set to maximum [1]. Carefully discard the supernatant from each tube by gently pouring it into a waste disposal container [2]. Then, place the tubes containing the cell pellets onto ice [3].
2.8.1. MED: Talent places the tubes into a centrifuge, closes the centrifuge lid, and then sets it spinning.
2.8.2. MED: Talent pours the supernatant from one of the tubes off into a waste disposal container.
2.8.3. MED: Talent places the tubes onto ice.
2.9. Re-suspend each pellet in 2 milliliters of lysis buffer [1], and mix by pipetting up and down 5 – 10 times [2-TXT]. Pool the lysates from three tubes together [3].
2.9.1. MED: Talent re-suspends a cell pellet with lysis buffer. [Shots 2.9.1 and 2.9.2 combined]
2.9.2. MED: Talent pipettes the pellet/buffer solution to re-suspend the pellet. TEXT: Do not vortex.
2.9.3. MED: Talent pools the lysates as described.


3. AAV Vector Purification 
3.1. To begin, freeze the re-suspended cells by placing them in a bucket containing dry ice mixed with ethanol [1]. Then, thaw the cells by immediately placing them in a water bath set at 37 degrees Celsius [2].  Repeat this freeze and thaw cycle 3 times to lyse the cells and release the AAV particles [3].
3.1.1. MED: Talent places a tube of re-suspended cells in a bucket containing dry ice and ethanol.
3.1.2. MED: Talent places the frozen tube into a water bath.
3.1.3. MED: Talent repeats the freeze/thaw cycle. Any action in this process can be shown here. However, do not reuse either 3.1.1 or 3.1.2.
3.2. After the third thawing step, centrifuge at 1,167 x g and at 4 degrees Celsius for 15 minutes [1]. Carefully transfer the supernatants to clean 50 milliliter conical tubes [2]. Add nuclease to each tube, to a final concentration of 50 units per milliliter of supernatant [3].
3.2.1. MED: Talent places the tubes into a centrifuge, and closes the centrifuge lid.
3.2.2. MED: Talent transfers a supernatant to a clean 50 mL conical tube.
3.2.3. MED: Talent adds nuclease to a tube.
3.3. Incubate at 37 degrees Celsius for 30 minutes [1] – while swirling the tubes every 10 minutes to ensure that the nuclease is thoroughly mixed with the supernatant [2]. Centrifuge at 13,490 x g and at 4 degrees Celsius for 20 minutes to clarify supernatant [3].
3.3.1. MED: Talent places the tubes into an incubator.
3.3.2. MED: Talent removes a tube from the incubator and swirls it.
3.3.3. MED: Talent places the tubes into a centrifuge and closes the centrifuge lid.
3.4. After this, remove the plunger of the syringe and attach a 0.45 micrometer filter to a 10 milliliter syringe [1-TXT], and place it on top of a clean 50 milliliter conical tube [2]. Carefully fill the syringe with the clarified supernatant [3]. Use the plunger to force the lysate through the filter [4].
3.4.1. CU: Close up of the plunger being removed and the filter being attached to the syringe. TEXT: Use a new filter and syringe for each tube. Video Editor: Keep this text overlay up for all of 3.4.
3.4.2. MED: Talent places the syringe on top of a clean 50 mL conical tube.
3.4.3. MED: Talent removes the plunger from the syringe, and fills the syringe with clarified supernatant.
3.4.4. CU: Close up of the plunger being pushed and the lysate before forced through the filter.
3.5. Next, prepare each of the iodixanol fractions in four separate 50 milliliter conical tubes as outlined in Table 1 of the text protocol [1-TXT]. Pipet 8 milliliters of 15 percent iodixanol into each of the three ultracentrifuge tubes [2]. Pipet 5.5 milliliters of 25 percent iodixanol into a clean 50 milliliter conical tube [3].
3.5.1. MED: Talent prepares an iodixanol gradient. Any action in this preparation can be filmed for this shot. TEXT: Iodixanol fractions: 15%, 25%, 40%, and 60%.
3.5.2. MED: Talent pipets some of the 15% iodixanol solution into three ultracentrifuge tubes.
3.5.3. MED: Talent pipets 25% iodixanol solution into a clear conical tube.
3.6. Using a nongraduated Pasteur pipette, carefully layer 5.5 milliliters of 25 percent iodixanol solution below the 15 percent iodixanol solution [1]. Add the 40 percent and 60 percent solutions as described in the text protocol [2-TXT]. Iodixanol fractions should not intermix on layering [3].
3.6.1. CU: Close up as the talent uses a nongraduated Pasteur pipette to layer 25% iodixanol below the 15% iodixanol solution.
3.6.1.A [Added Shot]: ECU: Close up of the preparation of an iodixanol fraction. (Editor: If this is indeed an ECU take of the action from 3.6.1, it can be used alongside or instead of 3.6.1 – whichever you feel looks best)
3.6.2. MED: Talent adds the 40% and 60% solutions. Any actions taken during these layerings/additions can be shot for this step. TEXT: Do not disturb iodixanol interfaces during preparation. (Author Comment: Do not show the bubbles in the end.)
3.6.3. [Added Shot]: CU: Close up of the ultracentrifugation tube after gradient preparation to show the fractions. 
3.7. Using a Pasteur pipette, layer the crude lysate on top of the 15 percent iodixanol gradient [1] drop-by-drop to avoid disturbing the interface between the crude lysate and the iodixanol solution [2].
3.7.1. MED: Talent begins layering the crude lysate on top of the 15% iodixanol gradient. [Shot 3.7.1 and 3.7.2 combined]
3.7.2. CU: Close up of the lysate being added, showing that it is being added drop-by-drop and that the interface is not disturbed.
3.8. Fill each ultracentrifugation tube with lysis buffer [1] until the meniscus reaches the base of the tube neck to ensure the tube does not collapse under the very high forces generated during the ultracentrifugation [2]. Close the tubes using appropriate lids [3].
3.8.1. MED: Talent begins filling an ultracentrifugation tube with lysis buffer.
3.8.2. CU: Close up or ECU showing the meniscus as it reaches the base of the tube neck.
3.8.3. MED: Talent closes the tips with lids/caps.
3.9. Using a digital scale, make sure all three ultracentrifugation tubes have the same weight [1] – adjusting the weight as necessary by adding more lysis buffer on top of the crude lysate [2].
3.9.1. MED: Talent uses a digital scale to weigh the three ultracentrifugation tubes.
3.9.2. MED: Talent adds lysis buffer to one of the tubes to adjust its weight.
3.10. Use a fixed-angle titanium rotor to centrifuge the tubes at 301,580 x g and at 12 degrees Celsius for 1 hour and 40 minutes using maximum acceleration and deceleration [1].
3.10.1. MED: Talent loads the tubes into the centrifuge rotor, loads the rotor into the centrifuge, and starts the centrifuge spinning.
3.10.2. [bookmark: _GoBack]A. [Added Shot]: MED: Remove the spacers from the tubes in the rotor (Editor: I’m not sure why the authors placed this here or slated it this number…but this is meant to replace 3.11.2. This is noted in 3.11.2.)
3.11. Next, attach a needle to a 5 milliliter syringe [1]. Remove spacer from the tubes in the rotor and recover the tubes after centrifugation [2]. Aspirate only the 40% iodixanol fraction, which contains the vector particles [3-TXT]. Either process the sample or store it at 4 degrees Celsius [4].
3.11.1. MED: Talent attaches a needed to a 5 mL syringe.
3.11.2. MED: Talent retrieves the tubes from the centrifuge. Shot 3.10.2.A
3.11.3. CU: Close up showing that only the 40% iodixanol fraction is aspirated. TEXT: Do not collect the interphase of 40/25% iodixanol.
3.11.4. MED: Talent transfers the samples to a refrigerator.


Section – Results
4. Results: Analysis of Adeno-associated Virus-based Vectors
4.1. Here, a protocol is demonstrated that can be used to produce AAV (“A-A-V”)  vectors with a variety of capsids, genome configurations, promoter types, and transgene cargos [1]. In this example, we produced and purified two different AAV vectors that express the green fluorescent protein from a self-complementary genome [2].
4.1.1. LAB MEDIA: Figure 4. Video Editor: Show only Figure 4A and Figure 4B.
4.1.2. LAB MEDIA: Figure 4. Video Editor: Still show only Figure 4A and Figure 4B.
4.2. The two vectors are distinguished by different capsids - PHP.B (“P-H-P-B”) and AAV9 (“A-A-V-nine”)  [1]. They were delivered via tail vein injection into adult C57Bl/6 (“C-fifty seven-black-six”) mice [2]. To evaluate the levels of transgene expression, three weeks post-injection, sections are stained with primary antibodies against GFP, with detection using secondary antibodies conjugated to a fluorescent dye [3].
4.2.1. LAB MEDIA: Figure 4. Video Editor: Still show only Figure 4A and Figure 4B.
4.2.2. LAB MEDIA: Figure 4. Video Editor: Still show only Figure 4A and Figure 4B.
4.2.3. LAB MEDIA: Figure 4. Video Editor: Still show only Figure 4A and Figure 4B.
4.3. Fluorescence intensity measurements show a significant increase in GFP expression when the PHP.B vector is used relative to AAV9 [1]. Increases in GFP were observed in the cerebrum [2], in the cerebellum [3], and in the brainstem [4].
4.3.1. LAB MEDIA: Figure 4. Video Editor: Show only Figure 4C.
4.3.2. LAB MEDIA: Figure 4. Video Editor: Still show only Figure 4C. In the left-most image (the cerebrum), emphasize the white data column.
4.3.3. LAB MEDIA: Figure 4. Video Editor: Still show only Figure 4C. In the middle image (the cerebellum), emphasize the white data column.
4.3.4. LAB MEDIA: Figure 4. Video Editor: Still show only Figure 4C. In the right-most image (the brainstem), emphasize the white data column.


Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

5.1. Shelly Fripont: The accurate collection of the vector containing fraction is crucial to obtain a high purity AAV preparation. If this step is not performed correctly, vector purity and yield will be adversely affected [1] [2].

5.1.1. INTERVIEW: Named author says the statement above while looking slightly off camera.

5.1.2. Use shots from 3.1.1.
5.2. Shelly Fripont: Being able to produce AAV vectors in small labs will open-up the possibilities in all the fields where AAV vectors can be use [1]. 

5.2.1. INTERVIEW: Named author says the statement above while looking slightly off camera.
5.3. Shelly Fripont: This protocol requires the use of an ultracentrifuge, it is important to receive adequate training before using it to avoid accidents. Finally, as AAV vectors are often classed as potential biohazards it is important to consult local regulations for their management [1].

5.3.1. INTERVIEW: Named author says the statement above while looking slightly off camera.
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