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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  NO
Can you record movies/images using your own microscope camera? (Y/N) Images YES, movies NO
2. Does your protocol include software usage? (Y/N) YES
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.
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. 
The most important steps are 2.2, 2.4., 3.1., 5.1, 5.2, 5.3 (As 5.1 and 5.2 is basically the same work, it's usually done in parallel rather than sequentially.)
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. 
The most difficult steps are 3.1 and 5.3. In 3.1 it is highly important that people see what the final lysed cell suspension must look like in order to have good quality cells for the assay (shoot 3.1.4). Thus, please do not just film the horizontal incubation but the resulting lysed suspension as well. Sometimes incubation time has to be prolonged to ensure complete erythrocyte lysis.
In step 5.3 viewers should note the quick and forceful inversion of the plate (shoot 5.3.4) otherwise you lose the cells.
5. Will the filming need to take place in multiple locations? (Y/N)
If yes, how far apart are the locations? YES, in 3 rooms next to each other. If more convenient, it can be done in 2 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. Susann Hartung: This protocol is significant because it quantitatively measures phagocytosis of labeled Aspergillus fumigatus conidia by human leukocytes along with attachment of conidia to cells or lack of interaction by flow cytometry [1].

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

1.2. Susann Hartung: The main advantage of this method is that it facilitates fast analysis of a large number of cells. In addition, parallel labeling of further cell markers allows the separate assessment of neutrophils and monocytes within the same sample [1].

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

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

1.3. Mai Thi Ngoc Hoang: In addition to Aspergillus, this technique can be used to analyze other clinically relevant fungi like Mucorales. Instead of fresh blood, cell lines may be used as phagocytes [1].

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

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

1.4. This protocol includes the use of human buffy coats obtained from the Institute of Transfusion Medicine, Jena University Hospital and fresh venous blood drawn from patients, both after written informed consent of the donors in accordance to ethics committee approval 4357-03/15.

Section - Protocol
2. Preparation of Aspergillus fumigatus conidia
2.1. To begin this procedure, wet a paper towel with disinfectant and place it into a biosafety cabinet [1]. Place a plate of grown A. fumigatus on top of the paper towel to prevent overdistribution of volatile conidia [2].
2.1.1. Establishing shot of the talent wetting a paper towel with disinfectant and placing it into a biosafety cabinet.
2.1.2. Talent places a plate of grown A. fumigatus on top of the paper towel.
2.2. Add 10 milliliters of PBS containing 0.01 percent detergent on top of the fungus [1] and use a Drigalski spatula to spread the liquid over the plate and rub off the dark colored conidia [2].
Videographer: This is one of the most important steps for viewers to see.
2.2.1. Talent adds PBS (containing detergent) on top of the fungus.
2.2.2. Talent uses a Drigalski spatula to spread the liquid over the plate and rub off the dark colored conidia.
2.3. Transfer the conidia suspension to a 50 milliliter tube through a 30 micrometer strainer, which will remove any residual mycelium [1]. Add another 10 milliliters of PBS with detergent to the plate [2], spread it with a spatula [3], and transfer it to the same tube through the strainer [4].
2.3.1. Talent transfers the suspension to a tube through a strainer.
2.3.2. Talent adds PBS with detergent to the plate.
2.3.3. Talent spreads the PBS/detergent with a spatula.
2.3.4. Talent transfers the PBS/detergent to the tube through the strainer.
2.4. Next, prepare a sterile solution of 0.1 molar sodium carbonate dissolved in PBS [1] and prepare a 0.1 millimolar solution of FITC (“fit-C”) powder in this sodium carbonate solution [2].

Videographer: This is one of the most important steps for viewers to see.
2.4.1. Talent prepares a solution of sodium carbonate dissolved in PBS.
2.4.2. Talent prepares a solution of FITC powder in the sodium carbonate solution.
2.5. Resuspend 100 million or less conidia in 5 milliliters of this FITC solution in a 15 milliliter tube [1]. Incubate in a rotator at 37 degrees Celsius for 20 minutes [2].
2.5.1. Talent transfers 1ml of conidia suspension (containing 100 million conidia) and 4ml of the FITC solution in a tube.
2.5.2. Talent places the tube into a rotator to incubate.
2.6. To swell the conidia, resuspend the FITC labeled conidia in 5 milliliters of RPMI medium supplemented with 10 percent FCS [1], and incubate in a rotator at 37 degrees Celsius for the desired time [2].
2.6.1. Talent resuspends the FITC labeled conidia in RPMI media.
2.6.2. Talent places the tube into a rotator to incubate.

3. Preparation of human primary leukocytes 
3.1. In a biosafety cabinet, place 5 milliliters of buffy coat into a 50 milliliter tube [1]. Fill up the tube with EL (“E-L”) Buffer [2-TXT] and invert three times [3]. Incubate horizontally for 5 – 8 minutes until the milky appearance [4] of the mixture turns clear [5].
Videographer: This is one of the most important steps for viewers to see, and one of the most difficult in the procedure.
3.1.1. Talent, in a biosafety cabinet, adds buffy coat to a tube.
3.1.2. Talent fills the tube with EL buffer. TEXT: EL Buffer: Erythrocyte Lysis Buffer.
3.1.3. Talent inverts the tube three times.
3.1.4. Talent places the tube horizontally to incubate.
3.1.5. CU: Close up of the tube, showing that the tube has “turned clear”
3.2. Then, centrifuge at 300 x g and at room temperature for 10 minutes [1]. Discard the supernatant and resuspend the pellet in 1 milliliter of EL Buffer by pipetting [2]. Add another 24 milliliters of EL Buffer, and invert the tube several times [3].
3.2.1. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
3.2.2. Talent resuspends the pellet in EL buffer.
3.2.3. Talent adds EL buffer to the tube, and inverts it several times.
3.3. Centrifuge at 300 x g and at room temperature for 5 minutes [1]. Discard the supernatant and resuspend the cells in 1 milliliter of RPMI media supplemented with 10 percent FCS [2].
3.3.1. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
3.3.2. Talent resuspends the cells in RPMI media.
4. Phagocytosis assay 
4.1. To begin, transfer 2 million leukocytes and 4 million FITC-labeled conidia in 1.5 milliliters of RPMI supplemented with 10 percent FCS to a 12-well culture plate [1]. Include a control of cells only with no conidia, and a control of cells with unlabeled conidia [2].
4.1.1. Talent transfers leukocytes and FITC-labeled conidia to a 12-well culture plate.
4.1.2. Talent adds the mentioned controls to the wells of the plate.
4.2. Incubate the plate in a humidified carbon dioxide incubator at 37 degrees Celsius for the desired amount of time [1]. When the incubation is complete, use a cell scraper to harvest the cells [2] and transfer them to a 15 milliliter tube [3].
4.2.1. Talent places the plate into an incubator.
4.2.2. Talent uses a cell scraper to harvest the cells.
4.2.3. Talent transfers the cells to a tube.
5. Antibody staining
5.1. First, put a 100 microliter of each sample and controls into one well of a 96-well V-bottom plate [1]. Add 150 microliters of PBS containing 2 millimolar of EDTA for washing [2].
Videographer: This is one of the most important steps for viewers to see.
5.1.1. Talent transfers a sample into one well of a 96-well V-bottom plate.
5.1.2. Talent adds PBS + EDTA to the well.
5.2. For color compensation, place 1 million cells without conidia for each color in other wells of the plate [1]. Include a well of cells that will be left unstained [2]. Add 150 microliters of PBS containing 2 millimolar of EDTA to each well for washing [3].
Videographer: This is one of the most important steps for viewers to see.
5.2.1. Talent adds 1 million cells for each color in other wells of the plate.
5.2.2. Talent adds a well of cells that will be left unstained.
5.2.3. Talent adds PBS + EDTA to the wells.
5.3. Next, cover the plate with an adhesive foil [1] and centrifuge at 300 x g and at room temperature for 5 minutes [2]. Then, remove the foil [3] and discard the supernatant by quickly and forcefully inverting the plate only once over either the sink or a disposable paper towel [4].
Videographer: This is one of the most important steps for viewers to see, and one of the most difficult in the procedure.
5.3.1. Talent covers the plate with adhesive foil.
5.3.2. Talent places the plate into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
5.3.3. Talent removes the foil.
5.3.4. Talent inverts the plate quickly and forcefully on several paper towels.
5.4. Resuspend the cells in 100 microliters of antibody mix, and mix well by pipetting [1]. For color compensation, resuspend the respective cells in 100 microliters of PBS containing 2 millimolar of EDTA [2] and add a single antibody type to each well at the same amount used in the antibody mix [3].
5.4.1. Talent resuspends the cells in antibody mix.
5.4.2. Talent resuspends the cells in PBS + EDTA.
5.4.3. Talent adds a single antibody type to each well.
5.5. Cover with an adhesive foil [1] and incubate at room temperature, in the dark, for 20 minutes [2].
5.5.1. Talent covers the plate with adhesive foil.
5.5.2. Talent sets the plate aside to incubate at room temperature.
5.6. After this, remove the foil [1] and add 150 microliters of PBS containing 2 millimolar of EDTA to each well for washing [2]. Cover the plate with adhesive foil again [3].
5.6.1. Talent removes the foil.
5.6.2. Talent adds PBS + EDTA to each well.
5.6.3. Talent covers the plate with adhesive foil.
5.7. Centrifuge at 300 x g and at room temperature for 5 minutes [1]. Then, remove the foil and discard the supernatant by quickly and forcefully inverting the plate over either a sink or a disposable paper towel [2].
5.7.1. Talent places the plate into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
5.7.2. Talent inverts the plate quickly and forcefully over paper towels.
5.8. Resuspend the cells in 200 microliters of PBS containing 2 millimolar EDTA [1] and transfer the cell suspension from each well into a separate round bottom tube [2-TXT].
5.8.1. Talent resuspends the cells in PBS + EDTA.
5.8.2. Talent transfers the cell suspension from each well into a separate tube.. TEXT: Ensure there are no cell clusters in the suspension.
6. Flow cytometry
6.1. Start the flow cytometer and let it warm up [1]. In the acquisition software [2], create a new experiment, and setup and label the samples [3].
6.1.1. Talent starts the flow cytometer.
6.1.2. Talent approaches the workstation computer and opens the software.
6.1.3. SCREEN: *To be provided by authors: Create a new experiment in the software. Setup and label the samples. Authors, please upload all screen capture videos to your project page.
6.2. Set up the parameters and the detectors for the appropriate fluorophores, as outlined in the text protocol [1]. 
6.2.1. SCREEN: *To be provided by authors: Set up the parameters and the detectors for the appropriate fluorophores. Authors, please upload all screen capture videos to your project page.
6.3. In the software, display the appropriate dot plots as outlined in the text protocol. Using the "cells only" sample, acquire some cells and set the date around leukocytes. Based on the leukocyte gate, gate for CD45+ cells to separate from conidia in the SSC/CD45 plot. In a dot plot CD14/CD66b, gate neutrophils and monocytes separately [1].
(Author Comment: The computer runs with 2 screens. The following video is captured from the 2nd screen without any control panels visible. The plots do not give the molecule name, e.g. CD45, but the colors. BUV395 is CD45, PerCP-Cy5.5 is CD66b, PE-Cy7 is CD14, APC is anti-FITC.)
(Editor: I’ve edited this VO because the authors wanted to list each of the plots, and it would have just sounded like a jumble of letters. They may try to add that back in)
6.3.1. SCREEN: *To be provided by authors: In the software, display dot plots for FSC and SSC, SSC/CD45 (BUV395), CD14 (PE-Cy7)/CD66b (PerCP-Cy5.5) and anti-FITC (APC)/FITC. Using the "cells only" sample, acquire some cells and set the date around leukocytes (P1). Based on the leukocyte gate, gate for CD45+ cells (P2) to separate from conidia in the SSC/CD45 plot. In a dot plot CD14/CD66b, gate neutrophils (P3) and monocytes (P4) separately. 
Authors, please upload all screen capture videos to your project page.
6.4. After this, change from the "cells only" sample to "unlabeled conidia" [6.4.1]. In a dot plot anti-FITC (APC)/FITC, display neutrophils and set quadrants for anti-FITC and FITC signals. Open the statistics view and adjust the quadrants, allowing a maximum of 1 percent of cells in the quadrants Q1, Q2 and Q4. Repeat this process for the monocyte gate [6.4.2].
6.4.1. Added shot SCREEN: *To be provided by authors: Change to the sample with unlabeled conidia
6.4.2. SCREEN: *To be provided by authors: Display neutrophils in a dot plot anti-FITC (APC)/FITC. Set quadrants for anti-FITC and FITC signals, open the statistics view and adjust quadrants to allow a maximum of 1 percent of cells in the quadrants Q1, Q2 and Q4. (Author Comment: Information: I couldn't show the button to open the statistics view because it's on the other screen.)
6.5. In the leukocyte gate, record all samples with at least 20,000 events [1]. Phagocytosis of FITC-labeled conidia by human neutrophils can be read from the statistics views [2].
6.5.1. SCREEN: *To be provided by authors: For each sample, set controls to record the leukocyte (P1) gate and to record 20,000 events. Press "Acquire Data", followed by "Record Data" to record the cells. (Author Comment: Information: I had to press "stop" to show the process for all samples. When the software stops recording automatically once all events have been recorded.)
6.5.2. [bookmark: _GoBack]Added shot SCREEN: *To be provided by authors:  The records now show phagocytosis by neutrophils. In the sample to be tested "cells with FITC conidia" Q2 shows neutrophils with attached conidia and Q4 shows cells with phagocytosed conidia. Numbers (percentage) can be read from the statistics. Authors, please upload all screen capture videos to your project page.




Section – Results
7. Results: Measuring Phagocytosis
7.1. In this study, a fast flow cytometric method is used to measure the interaction of A. fumigatus conidia with a large number of primary human leukocytes. Using the appropriate antibodies and the gating strategy shown here, a general gating of human leukocytes by FSC and SSC characteristics is followed by a separation of leukocytes and free conidia by the pan-leukocyte marker CD45 [1].
7.1.1. LAB MEDIA: Figure 1. Video Editor: Show only Figure 1D.
7.2. Conidia can reach almost cell size at the time of flow cytometry, especially when using swollen conidia and/or long incubation times, and thus can bias analysis. Since human primary monocytes and neutrophils take up conidia differently, this protocol allows for the separate analysis of these cell population based on staining with the well-established cell lineage markers CD14 for monocytes and CD66b for neutrophils [1].
7.2.1. LAB MEDIA: Figure 1. Video Editor: Show only Figure 1D.
7.3. The percentage of human primary phagocytes internalizing conidia can be highly variable among blood donors but also depends on experimental factors such as incubation time and swelling state of conidia [1].
7.3.1. LAB MEDIA: Figure 2.
7.4. Spore internalization can be detected after 0.5 hours of co-incubation, and increases with time [1]. Pre-swollen conidia are taken up easier than resting spores even at short incubation times [2]. If conidia are fixed with formaldehyde, phagocytosis is diminished compared to native conidia [3].
7.4.1. LAB MEDIA: Figure 2. Video Editor: Emphasize Figure 2A.
7.4.2. LAB MEDIA: Figure 2. Video Editor: Emphasize Figure 2B.
7.4.3. LAB MEDIA: Figure 2. Video Editor: Emphasize Figure 2C.




Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Susann Hartung: Following this procedure, the supernatants of co-incubated leukocytes and conidia can be collected and analyzed by ELISA to check if the interaction elicits a cytokine release by the immune cells [1].
8.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. 
8.2. Susann Hartung: Please remember, human blood can potentially transmit infectious diseases. This work requires vaccination against Hepatitis B, use of a biosafety cabinet and wearing gloves as well as a lab coat [1].
8.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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