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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (N)  
Can you record movies/images using your own microscope camera? (Y/N)
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? (N)
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
If the videographer wishes to include a shot of the flow machine computer screen during acquisition, it is a Mac computer
（I have installed the screen recording software in my computer, if needed, we can record a demo on how to use the WinMDI and Flowjo）


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. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
step 3.11: Most important will be the addition of agonists/beads to the FACS tube while recording 
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.)
step 3.11: Most important will be the addition of agonists/beads to the FACS tube while recording 

5. Will the filming need to take place in multiple locations? (N) Only one location: Kenneth-Myer building
If yes, how far apart are the locations? 


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. Michael Weible II: P2X7 receptors are extremely versatile and respond differently depending on the amount of agonist that is present. In this way, P2X7 has different functions and can regulate the physiology of many different systems [1].

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

1.2. Michael Weible II: This protocol allows investigation of the three major functions of P2X7 receptors in real time, and is a rapid, reproducible and quantifiable method to understand P2X7 physiology [1].

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

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

1.3. Hannah Leeson: Our focus is on how P2X7 can modulate neural progenitor cells. However, this method can be easily adapted to any cell type [1].

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

1.4. Ben Gu: Students who have read enough literature before trying this procedure learn it in just one day and are able to run the experiment alone after two or three tries [1]. 

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

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.5. Animals were treated in accordance with the Australian Code of Practice for the Care and Use of Animals for Scientific Purposes and approved for use by the Griffith University Animal Ethics Committee [1].

1.5.1. Title Card

Section - Protocol
2. Preparation of a Single-Cell Suspension of Neural Progenitor Cells for Analysis by Flow Cytometry
2.1. Begin this procedure by obtaining neural progenitor cells from the subventricular zone and hippocampus of adult mice as described in the text protocol [1]. 
2.1.1. MED: Talent, working in biosafety cabinet, transfers the cells in 15 mL of medium to a T75 cell culture flask. 
2.2. Maintain cultures at 37-degree Celsius with 5% CO2. Neurospheres should form after 7 to 10 days in the passage-zero culture, and after 15 to 20 days in the hippocampal culture [1]. 
2.2.1. CU: Talent places the flask(s) at 37 degrees Celsius. 
2.3. Following the initial passage-zero culture phase, passage every 7 to 10 days as necessary, using a biological safety cabinet and standard tissue culture practices [1].
2.3.1. MED: Talent works in the biosafety cabinet to passage the cells. 
2.4. Passage the spheres when they reach 150 to 200 microns in diameter [1]. Collect the spheres and medium in a 15 milliliter tube and spin at a low speed for 2 minutes [2-TXT]. 
2.4.1. LAB MEDIA: Fig 1 FOR FILM NPC culture.ai
2.4.2. MED: Talent collects the spheres and medium in a 15 mL tube and then places into the centrifuge. TEXT: 100 x g (Author Comment: This shot was placing cells in centrifuge only, 2.3.1 covered the transfer of medium to a tube.)
2.5. Remove the medium [1] and incubate the cells with dissociation reagent for 7 to 10 minutes at 37 degrees Celsius, depending on the size of the spheres [2].
2.5.1. CU: Tube of cells as talent removes the medium and dissociates the cells.
2.5.2. [Added Shot]: Talent dissociates the cells.
2.6. Finally, count the cells using a hemocytometer or automatic cell counter [1]. 
2.6.1. MED: Talent counts cells using an automatic cell counter. 
3. Measuring Calcium Influx by Live-Cell Flow Cytometry
3.1. Resuspend the single-cells in 1 milliliter of calcium-free sodium medium [1-TXT]. Then, load the cells with 2 nanograms per milliliter of calcium indicator dye and 10 microliters of 5% pluronic acid [2-TXT]. Incubate the cells for 30 minutes at 37 degrees Celsius [3].
3.1.1. MED: Talent resuspends the single-cell suspension in 1 milliliter of calcium-free Na+ medium. Use labeled containers. TEXT: See text for preparing medium
3.1.2. CU: Cells as talent loads them with 2 nanograms per milliliter of calcium indicator dye and 10 microliters of 5% pluronic acid. Use labeled containers. TEXT: See manufacturer’s protocol
3.1.3. MED: Talent places the cells into the incubator.
3.2. Wash the cells by adding 3 to 5 milliliters of calcium-free sodium medium and gently centrifuging [1-TXT]. Remove the supernatant [2] and resuspend the cells in calcium-free sodium medium, washing a second time [3].
3.2.1. CU: Tube of cells in calcium-free Na+ medium as talent places into the centrifuge. TEXT: 200 x g for 4 min
3.2.2. CU: Tube of centrifuged cells as talent removes the supernatant and adds more medium. Use labeled containers.
3.2.3. [Added Shot]: Talent adds more medium to the cells to re-suspend them.
3.3. Resuspend the cells in 1 milliliter of calcium-free sodium medium [1]. Then, place the cells on ice and allow them to de-esterify for 30 minutes [2].
3.3.1. MED: Talent resuspends the cells in 1 milliliter of calcium-free Na+ medium. Use labeled containers. [Shots 3.3.1 and 3.3.2 combined]
3.3.2. CU: Cells as talent places them on ice. Use labeled containers.
3.4. Wash the cells once more by adding 3 to 5 milliliters of potassium medium and centrifuging as before [1]. After resuspending the cells in potassium medium, aliquot them into fluorescence assisted cell sorting, or FACS (pronounced phonetically, similar to facts or fax), tubes at a concentration of one million cells per 500 microliters, per FACS tube [2].
3.4.1. MED: Talent adds 3 to 5 milliliters of K+ medium to the cells from a labeled container.
3.4.2. CU: FACS tube as talent aliquots the cells there.
3.5. Place the FACS tubes on ice until the cells are ready to be analyzed. Do not leave the cells on ice for an extended period but begin the assay as soon as possible [1].
3.5.1. MED: Talent place the cells on ice.
3.6. For some samples, preincubate the cells with P2X7 receptor-specific inhibitor as described in the text protocol [1-TXT].
3.6.1. MED: Talent places the FACS tubes with cells and inhibitor into the incubator. TEXT: AZ10606120 or A438097
3.7. A few minutes prior to running the first sample, add calcium chloride to a final concentration of 1 milliMolar and place the tube in a 37-degree Celsius water bath to recover [1].
3.7.1. CU: FACS tube as talent adds calcium chloride from a labeled container and places the tube back in 37 deg water bath. 
3.8. Drop a clean, small magnetic stirrer into the FACS tube and position the tube in the time module, which is linked to a circulating 37-degree Celsius water bath to control the sample temperature [1].

(Author Comment: Apologies editor there was a bit of confusion here.  This page was skipped then filmed later, and the shots below were covered in added shots 4.4.1.1 and 4.4.1.2:
4.4.1.1. ECU: Put flea (small magnetic stir bar) in FACS tube, and then puts FACS tube in the water jacket
4.4.1.2.: ECU: the bar starts to spin as module is turned on)
3.8.1. MED: Talent drops a clean, small magnetic stirrer in the FACS tube and positions the tube in the water bath. Use 4.4.1.1
3.9. Select a low stirring speed to ensure movement of the sample without introducing a vortex effect [1]. Place the water jacket tube adapter onto the sample platform and close the lever arm of the FACS machine [2].
3.9.1. ECU: Shot from above looking directly down inside the FACS tube as the sample starts stirring. Use 4.4.1.2
3.9.2. MED: Talent places the water jacket tube adapter onto the sample platform and closes the lever arm of the FACS machine. 
3.10. Initiate sample acquisition and run the sample for 3 minutes at around 1,000 events per second [1].
3.10.1. MED-over the shoulder: Talent initiates sample acquisition and runs the sample for 3 minutes at around 1,000 events per second.
3.11. At the 40 second mark, quickly remove the tube and add the P2X7 agonist: either 1 milliMolar ATP or 300 microMolar BzATP [1]. Then, replace the tube to continue the acquisition [2]. 
3.11.1. MED: Talent quickly removes the tube and adds the agonist. Use labeled containers.
3.11.2. CU: Tube as talent replaces it in the instrument.
3.12. While the first sample is recording, prepare the second sample with calcium chloride [1]. Place it in 37-degree Celsius to allow sufficient time for the cells to warm up prior to analysis [2].
3.12.1. MED: Talent appears to be preparing the second sample. Use labeled containers. [Shots 3.12.1 and 3.12.2 combined]
3.12.2. CU: Prepared second sample as talent places it at 37 degrees Celsius.
3.13. Once the first sample has finished, clean the intake by running a water sample [1]. Then the acquisition of the second sample can begin as before. Always clean the intake between samples [2].
3.13.1. CU: Instrument as talent places a water sample in and cleans the intake.
3.13.2. MED or WIDE: Talent begins the acquisition of the second sample.
4. Measuring Pore Formation by Live-Cell Flow Cytometry
4.1. Create a single-cell suspension as before and save a few milliliters of the conditioned medium [1]. Use the medium to resuspend the cells at a concentration of one million cells per 100 microliters, per FACS tube, and place the cells on ice until ready [2].
4.1.1. MED: Talent saves some of the old medium.
4.1.2. CU: Tube of cells as talent resuspends the cells and places on ice.
4.2. Prior to running the assay, add 900 microliters of potassium medium for a final volume of 1 milliliter [1]. Place the tubes in a 37-degree Celsius water bath for 10 minutes to recover [2].
4.2.1. MED: Talent pipettes 900 microliters of K+ medium for a final volume of 1 milliliter from a labeled container.
4.2.2. CU: Tubes as talent places them in the incubator. 
4.3. If applicable, preincubate the cells with treatments, including the P2X7-specific inhibitors [1-TXT].
4.3.1. MED: Talent adds the inhibitor to the cells. Use labeled containers. TEXT: See text for treatment conditions
4.4. Immediately prior to running the assay, add 25 microMolar ethidium bromide to the FACS tube [1]. Then, add the magnetic stirrer, place the tube on the FACS machine [2], and begin the acquisition, as before [3]. 
4.4.1. CU: FACS tube as talent adds 25 microMolar ethidium bromide. Use labeled containers.

(Author Comment: For reference/clarification, the additional shots re stir bar were filmed here - 4.4.1.1, 4.4.1.2)
4.4.2. MED: Talent places the tube in the FACS machine. 
(Author Comment: Can the editor please change the temperature on the screen display to read 37 degrees?) (Editor: I’m not sure what this screen looks like, but the author should be informed that we won’t manipulate the footage to read something different. If possible, perhaps obscure – or simply don’t show – footage that has a different temperature here?)
4.4.2.1. [Added Shot]: runs sample on facs machine, steps back and initiates acquisition.
4.5. To induce the formation of pores in the cell membrane, add 1 milliMolar ATP, or 100 microMolar BzATP, 40 seconds after the start of the acquisition [1]. Run the samples at around 1,000 events per second for 6 minutes [2].
4.5.1. CU: FACS tube as talent adds 1 milliMolar ATP or 100 microMolar BzATP. Use labeled containers.
4.5.2. MED-over the shoulder: Talent runs the samples on the FACS machine. Use 4.4.2.1
(Author Comment: This step was removed, the sample is already running in 4.4.2.  We have filmed a 4.4.2.1. to replace) (Editor: I’ve marked for 4.4.2.1 to be reused here because of the author’s comment)
4.6. While the first sample is running, take the second sample from the ice and place it in the 37-degree Celsius water bath to allow sufficient time for the cells to recover prior to the analysis [1].
4.6.1. MED: Talent transfers the sample from ice to the 37-degree Celsius water bath.
4.7. Once the first sample acquisition has finished and the intake has been cleaned, the second sample can be placed on the machine to begin recording [1].
4.7.1. WIDE: Talent places the second sample on the machine and begins recording.
5. Measuring Phagocytosis by Live-Cell Flow Cytometry
5.1. Resuspend the single-cells in conditioned medium and aliquot them into FACS tubes at a concentration of at least one million cells per 100 microliters, per FACS tube [1]. 
5.1.1. MED: Talent aliquots the resuspended cells into FACS tubes.
5.2. Dilute the cells to a final concentration of one million cells per milliliter with sodium medium and place the cells on ice until the analysis is performed [1].
5.2.1. CU: FACS tubes with cells as talent dilutes them with Na+ medium and places them on ice.
5.3. Use 1 micron YG beads as phagocytic targets for real-time phagocytosis assays [1]. 
5.3.1. CU: Aliquot of the beads as talent pipettes it from the container into a tube. Authors, please modify this to what you had in mind here.
(Author Comment: This step is YG beads in their original container (looks similar to an eye dropper) being dropped into a small labeled tube.) (Editor: I’m unsure if the author’s comment here changes anything)
5.4. Prior to running the first sample, transfer the cells to a 37-degree Celsius water bath and incubate them for approximately 7 to 10 minutes to allow the cells to recover [1].
5.4.1. MED: Talent transfers the cells to a 37 degree Celsius water bath.
5.5. Add any treatments requiring preincubation to their respective tubes, including ATP, oxidized ATP, cytochalasin D, and 4% paraformaldehyde. No preincubation is required for 5% human serum [1-TXT].
5.5.1. MED: Talent adds treatments to the FACS tubes. Use labeled containers. TEXT: See text for treatment conditions 
5.6. Hannah Leeson: If treatments are added at approximately the same time, the samples can be run consecutively while the others continue to incubate because their pre-incubation times vary [1]. 

5.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
5.7. Place the sample on the cytometer with the magnetic stirrer and initiate sample acquisition, as before [1].
5.7.1. MED: Talent places the sample on the cytometer and initiates sample acquisition. 
5.8. Remove the sample tube from the machine 15 to 20 seconds after the start of the acquisition, and add 5 microliters of undiluted YG beads [1].
5.8.1. CU: FACS tube as talent adds 5 microliters of undiluted YG beads from a labeled container.
5.9. Return the sample FACS tube to the instrument and continue the acquisition. Run the samples for 7 to 8 minutes at around 1,000 events per second [1].
5.9.1. MED or WIDE: Talent returns the sample FACS tube to the instrument and continues acquisition. Use 3.7.1 (Author Comment: This shot is a repeat of 3.7.1 (we did not film it twice).)
5.10. While the first sample is running, take the second sample from the ice and place it in a 37-degree Celsius water bath to allow sufficient time for the cells to recover prior to analysis [1].
5.10.1. CU: Second sample as talent transfers it from ice to the water bath. 
5.11. Once the first sample is finished and the intake has been cleaned, begin acquisition on the second sample [1-TXT].
5.11.1. MED or WIDE: Talent begins acquisition of the second sample. TEXT: See text for data analysis 




Section – Results
6. Results: Analyses of Calcium Influx, Pore Formation, and Phagocytosis by Live-Cell Flow Cytometry 
6.1. [bookmark: _GoBack]When plotted over time, calcium influx was generally similar [1] in the hippocampal… [2] and subventricular zone neural progenitor cells [3]. 
6.1.1. LAB MEDIA: Fig 2 FOR FILM calcium example.ai
6.1.2. LAB MEDIA: Fig 2 FOR FILM calcium example.ai – Video editors, please emphasize the top plot.
6.1.3. LAB MEDIA: Fig 2 FOR FILM calcium example.ai – Video editors, please emphasize the bottom plot.
6.2. Agonists were added at the 40 second mark [1]. BzATP rapidly activates P2X7 receptors, opening the ion channel and allowing calcium influx, which binds to Fluo-8 (Flu-oh-eight) and fluoresces [2]. 
6.2.1. LAB MEDIA: Fig 2 FOR FILM calcium example.ai – Video editors, please emphasize the red arrows.
6.2.2. LAB MEDIA: Fig 2 FOR FILM calcium example.ai – Video editors, please emphasize the curves plotted with a circle on both the top and bottom plots.
6.3. ATP application generally results in a more gradual calcium influx. It has a lower affinity to P2X7 when compared to BzATP, and will also result in G-protein-coupled receptor activation [1].
6.3.1. LAB MEDIA: Fig 2 FOR FILM calcium example.ai – Video editors, please emphasize the curves plotted with an empty triangle and a solid square on both the top and bottom plots.
6.4. Following the application of the agonists ATP and BzATP, time-resolved flow cytometry captures the ethidium bromide entering the cells through transmembrane pores in real-time [1]. 
6.4.1. LAB MEDIA: fig 3 FOR FILM ethidium example.ai – Video editors, please emphasize the red arrows as “application of the agonists ATP and BzATP” is narrated.
6.5. This effect was attenuated by the P2X7-specific inhibitor [1]. 
6.5.1. LAB MEDIA: fig 3 FOR FILM ethidium example.ai – Video editors, please emphasize the curve plotted with a horizontal line in the top plot. Also emphasize the corresponding label ATP+ AZ10606120 in the legend.
6.6. ATP concentration-response assays illustrate the effects of agonist concentration on P2X7 pore formation, using change in ethidium bromide fluorescence over time [1]. 
6.6.1. LAB MEDIA: fig 3 FOR FILM ethidium example.ai – Video editors, please emphasize the bottom plot.
6.7. Here, P2X7 receptor involvement in phagocytosis by hippocampal and subventricular zone neural progenitor cells is shown in real-time [1]. 
6.7.1. LAB MEDIA: FIG 4 FOR FILM phagocytosis.ai 
6.8. Uninhibited phagocytosis levels of YG latex beads were established as the positive control [1]. 
6.8.1. LAB MEDIA: FIG 4 FOR FILM phagocytosis.ai – Video editors, please emphasize the curve plotted with an empty circle.
6.9. ATP inhibited the phagocytosis of YG beads [1] to the same extent as the nonspecific inhibitors, namely paraformaldehyde fixation… [2] and the actin polymerization inhibitor, cytochalasin D [3]. Five percent serum abolished all innate phagocytosis [4].
6.9.1. LAB MEDIA: FIG 4 FOR FILM phagocytosis.ai – Video editors, please emphasize the curve plotted with a filled circle.
6.9.2. LAB MEDIA: FIG 4 FOR FILM phagocytosis.ai – Video editors, please emphasize the curve plotted with an empty square as “paraformaldehyde fixation” is narrated.
6.9.3. LAB MEDIA: FIG 4 FOR FILM phagocytosis.ai – Video editors, please emphasize the curve plotted with a filled triangle.
6.9.4. LAB MEDIA: FIG 4 FOR FILM phagocytosis.ai – Video editors, please emphasize the curve plotted with an X.



Section - Conclusion
2. 
3. 
4. 
5. 
6. 
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Hannah Leeson: Maintaining a healthy cell population and minimizing time on ice is vital for gaining reproducible results. Variability can be minimized by using the same batch of ATP for the whole assay [1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
7.2. Ben Gu: Our time-resolved multi-color flow cytometry method, demonstrated here, is the only method which can continuously quantitate fluorescence changes in a targeted subpopulation [1]. 

7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
7.3. Ben Gu: Alternative methods are fluorescent microscopy and reading of fluorescent plates. However, these methods are not suitable for continuous measurement because of fluorescence quench problem [1].

7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 
7.4. Michael Weible II: The P2X7-receptor is uniquely multimodal. Discovering its expression on a cell of interest opens up a number of physiological questions. With this protocol, researchers can begin to investigate these biological processes [1]. 

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