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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. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N
 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Barbara Rothen-Rutishauser: This in vitro human alveolar model uses relevant immune cells as a powerful tool for predicting the acute immune effects of substances, including nanomaterials or novel drugs [1].

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

REQUIRED: 
1.2. [bookmark: _Hlk34230420]Barbara Rothen-Rutishauser: This technique combines lung epithelial cells and human primary immune cells to assess donor-specific responses. The use of fresh or frozen monocyte provides flexibility for experimental planning [1].

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

OPTIONAL: 
1.3. Hana Barosova: Numerous studies have shown that this model can provide insight into the intracellular communication between immune and epithelial cells upon aerosol exposure [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
Comment: Hana will provide new shots with the instructions from Violet. Just in case we filmed this statement also as spoken by Barbara Drasler. 

OPTIONAL: 
1.4. Barbara Drasler: As this demonstration includes all of the important details for assembling the model, a person trained in cell culture could follow the written and visual instructions to replicate the experiment [1].

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

1.5. Hana Barosova: Several steps in the blood isolation protocol are complex and require special handling. Therefore, they are demonstrated with all the relevant details so that they can be easily followed [1].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
Comment: Hana will provide new shots with the instructions from Violet. Just in case we filmed this statement also as spoken by Barbara Drasler. 
1.6. 

Protocol
2. [bookmark: _Toc456111537]Peripheral Blood Monocytes (PBM) Isolation 
2.1. For the isolation of peripheral blood monocytes from human buffy coats, split the harvest buffy coat bag contents evenly between two, 50-milliliter conical tubes [1].
2.1.1. WIDE: Talent pouring buffy coat into tube(s)
Comment: Please do not show the part where a bit of blood sample was spilt onto the rack. The amount of the sample should be app ½ (app 25 mL) in each of the tubes. There was a larger volume of the sample in the left tube, therefore I divided the samples equally for the next step, just fyi.
2.2. Carefully bring the total volume in each tube to 50 milliliters [1] and mix the tubes with three, gentle inversions [2].
2.2.1. Talent adding PBS to tube(s), with PBS container visible in frame
2.2.2. Talent mixing tube(s)
2.3. Then split the buffy coat-PBS solution equally between four, new, 50-milliliter tubes [1].
2.3.1. Talent adding mixture to tube(s)
2.4. To layer density gradient medium under each buffy coat solution, first load a 10-milliliter pipette with density gradient medium [1].
2.4.1. Talent loading pipette, with medium container visible in frame Videographer: Important step 
2.5. Upon filling, detach the pipette from the pipettor and immediately plug the upper opening of the pipette with a thumb [1].
2.5.1. Talent detaching pipette and plugging opening Videographer: Important step
2.6. Then place the filled pipette at the bottom of one tube [1] and unplug the pipette opening to allow density gradient medium to slowly flow beneath the buffy coat-PBS mixture [2] until 1 milliliter of the density gradient medium is left inside the pipette [3].
2.6.1. Pipette being added to tube Videographer: Important step
2.6.2. Medium flowing Videographer: Important step
2.6.3. Shot of 1 milliliter of medium inside pipette Videographer: Important step
2.7. When density gradient medium has been added to each tube in the same manner, separate the cells by density gradient centrifugation [1-TXT] and use a serological pipette for collecting the white, 2-3-millimeter-thick peripheral blood mononuclear cell layer from between the plasma and the density gradient medium layers [2].
2.7.1. Talent placing tube(s) into centrifuge Videographer: Important step TEXT: 20 min, 1000 x g, 25 °C, slow brake
2.7.2. Shot of layers, then PMBC being collected Videographer: Important step
2.8. Barbara Drasler: The best way to collect the mononuclear cell layer is to remove the plasma first before using a fresh serological pipette to collect the cells [1].

2.8.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
Additional steps filmed: 
2.8.2. Talent removing the plasma layer on top with a serological pipette.
2.8.3. Talent collecting the mononuclear cell layer with a fresh serological pipette.
2.9. Pool the peripheral blood mononuclear cells from each set of two tubes into one, new 50-milliliter tube [1] and wash the cells two times with a total volume of 50 milliliters of fresh PBS per wash [2-TXT].
2.9.1. Talen adding cells to tube, with density gradient tubes visible in frame
2.9.2. Talent placing tube(s) into centrifuge TEXT: 8 min, 500 x g, 18-20 °C
2.10. Then resuspend the pellet in each tube in 5 milliliters of fresh PBS [1] and pool the cell suspensions into a single tube for counting [2].
2.10.1. Shot of pellet(s) if visible, then PBS being added to tube(s), with PBS container visible in frame
2.10.2. Talent adding cells to tube(s)
3. CD14+ Cell Selection 
3.1. After counting, centrifuge the cells again [1] and resuspend the pellets in 80 microliters of magnetic separation buffer per 1 x107 cells [2-TXT].
3.1.1. WIDE: Talent placing tube(s) into centrifuge
3.1.2. Shot of pellet(s), if visible, then pellet being resuspended, with buffer container TEXT: See text for all medium and solution preparation details
3.2. Next, add 10 microliters of CD14 (C-D-fourteen)-positive magnetic beads to the tube [1] and mix well by pipetting [2].
3.2.1. Talent adding bead(s) to tube, with bead container visible in frame
3.2.2. Tube being mixed
3.3. After a 15-minute incubation at 4 degrees Celsius [1], rinse a magnetic column with 3 milliliters of magnetic separation buffer [2] and add the cells to the column [3].
3.3.1. Talent adding tube(s) to ice the fridge
3.3.2. Talent adding buffer to column, with buffer container visible in frame
3.3.3. Cells being added to column, with cell container visible in frame
3.4. Wash the column three times with 3-milliliter volumes of buffer per wash [1] and transfer the column into a 15-milliliter tube containing 1 milliliter of fresh magnetic separation buffer [2].
3.4.1. Talent adding buffer to column, with buffer container visible in frame
3.4.2. Talent adding column to tube
3.5. Then use the plunger and 5 milliliters of buffer to flush the CD14-positive cells into the tube [1].
3.5.1. Talent flushing column into tube
4. PBM Seeding and Differentiation 
4.1. To induce differentiation of the magnetic bead-isolated CD14-positive cells, first resuspend the cells at a 1 x 106 cells/milliliter concentration in cell culture medium [1].
4.1.1. WIDE: Talent adding medium to cells, with medium container visible in frame
4.2. For MDDC (M-D-D-C) differentiation, add 10 nanograms/milliliter of interleukin-4 and of granulocyte-macrophage colony-stimulating factor to the tube [1-TXT] and add 3 milliliters of cells to each well of a 6-well plate cell culture plate [2].
4.2.1. Talent adding IL-4 and GM-CSF to tube, with cytokine containers visible in frame TEXT: MDDCs: monocyte-derived dendritic cells
4.2.2. Talent adding cells to plate
4.3. For MDM (M-D-M) differentiation, add 10 nanograms/milliliter of macrophage colony-stimulating factor to the cells [1] and plate the cells as just demonstrated [2].
4.3.1. Talent adding M-CSF to tube, with M-CSF container visible in frame
4.3.2. Talent adding cells to plate
5. Human Alveolar Epithelial Tissue Triple Cell Coculture Model
5.1. To set up a human alveolar epithelial cell tissue triple cell coculture model, first transfer 1.5 milliliters of pre-warmed cell culture medium into the appropriate number of wells of a 12-well plate [1] and place a cell culture insert into each well [2].
5.1.1. WIDE: Talent adding medium to well(s), with medium container visible in frame
5.1.2. Talent placing insert into well(s)
5.2. Next, add 500 microliters of epithelial cell suspension at a density of 5 x 105 cells/milliliter into the apical side of each insert [1] and cover the plate for a 4-day incubation in the cell culture incubator [2-TXT].
5.2.1. Talent adding cells to insert(s)
5.2.2. Talent covering plate TEXT: Check cell confluency regularly by phase microscopy
6. MDDC and MDM Seeding
6.1. For MDDC seeding, replace the supernatant from the wells of 6-well plates used for MDDC differentiation with 1 milliliter of fresh, warm, cell culture medium [1] and use a cell scraper to detach the adherent cells from each well [2].
6.1.1. WIDE: Talent adding medium to well(s), with medium container visible in frame
6.1.2. Well being scraped
6.2. Wash each well three times with the supernatant in each well [1] and combine all of the cell solutions into a single centrifuge tube [2].
6.2.1. Well being washed
6.2.2. Talent adding wash to tube
6.3. Pellet the harvested MDDC’s by centrifugation [1] and use sterile tweezers to place the inserts from the 12-well plate upside-down in a sterile Petri dish [2].
6.3.1. Talent placing tube(s) into centrifuge Videographer: Important step
6.3.2. Insert(s) being placed Videographer: Important step
6.4. Scrape any epithelial cells from the basal side of the insert [1] and resuspend the MDDC’s in fresh cell culture medium to a concentration of 4.2 x 105 cells/milliliter [2]. Then, place the inserts in a glass petri dish in an inverted position.
6.4.1. Cells being scraped
6.4.2. Talent adding medium to cells, with medium container visible in frame
6.4.3. Additional step filmed: talent placing the inserts in a glass petri dish turning them in an inverted, i.e. upside down, position, using tweezers. 
6.5. Then add 150 microliters of cells onto each insert so that the entire basal surface of the insert is equally covered with the liquid without bubbles [1].
6.5.1. Cells being added to insert Videographer: Important step
6.5.2. [bookmark: _GoBack]Additional step filmed: talent placing inserts back to the well plate using tweezers.
6.6. For MDM seeding, after harvesting the differentiated MDMs as demonstrated for the MDDCs [1], dilute the cells to a 2.5 x 104 cells/milliliter of fresh cell culture medium concentration [2] and add 500 microliters of cells down the wall of each epithelial cell- and MDDC-containing cell culture insert [3-TXT].
6.6.1. Talent scraping well, with medium container visible in frame
6.6.2. Talent adding medium to tube, with medium container visible in frame
6.6.3. Cells being added down wall of insert TEXT: Pipette MDMs carefully down cell culture insert walls (do not add MDMs directly to A549 cells)
6.7. Then place the lid onto the plate [1] and place the plate in a cell culture incubator for 24 hours [2].
6.7.1. Talent placing lid onto plate
6.7.2. Talent placing plate into incubator
7. Coculture Model Transfer to Air-Liquid Interface 
7.1. The next day, aspirate the supernatant [1] from both the apical and basal areas of each cell culture insert and wells [2].
7.1.1. WIDE: Talent aspirating supernatant
7.1.2. Supernatant being aspirated from insert
7.2. Then use sterilized tweezers to lift the inserts from the wells [1] and add 600 microliters of fresh prewarmed cell culture medium to each well [2].
7.2.1. Talent lifting insert(s)
7.2.2. Talent adding medium to well(s)


Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
2.4.-2.7., 6.3., 6.5.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
The most difficult aspect of this procedure is laying the density gradient slowly under a buffy coat-PBS mixture, and subsequent collection of peripheral blood mononuclear cells. These steps are the most crucial and has to be done slowly with a lot of focus.



Results
8. Results: Representative Multicellular Human Alveolar Model Hazard Assessment

8.1. After 6 days of differentiation, the MDMs appear round in shape [1], while MDDCs form clusters [2] made up of cells with a more elongated shape and observable protrusions [3].

8.1.1. LAB MEDIA: Figure 2 Video Editor: please outline/emphasize round cell(s) in Figure 2A
8.1.2. LAB MEDIA: Figure 2 Video Editor: please cell cluster(s) in Figure 2B
8.1.3. LAB MEDIA: Figure 2 Video Editor: please outline/emphasize round cell(s) with protrusions in Figure 2B

8.2. After 3 days of growth on membrane inserts the epithelial cells form a dense monolayer [1]. 

8.2.1. LAB MEDIA: Figure 4

8.3. A significant increase in lactate dehydrogenase release is observed in the cell culture medium of the basal compartment upon exposure to a positive control for membrane rupture [1], proving the responsiveness of the model to a cytotoxic substance [2].

8.3.1. LAB MEDIA: Figure 5 Video Editor: please emphasize Triton-X data bars
8.3.2. LAB MEDIA: Figure 5

8.4. No increase in lactate dehydrogenase release is measured upon apical stimulation with TNF (T-N-F)-alpha or LPS (L-P-S) [1-TXT].

8.4.1.  LAB MEDIA: Figure 5 Video Editor: please emphasize LPS and TNF-alpha data bars TEXT: TNF-alpha: tumor necrosis factor-alpha; LPS: lipopolysaccharide

8.5. Statistically significant increases in the release of IL-6 (eye-L-six) and IL-8 are observed in both LPS- and TNF-alpha treated samples [1] compared to control, untreated cells [2].

8.5.1. LAB MEDIA: Figure 6 Video Editor: please add/emphasize asterisks in IL-6 and IL-8 graphs TEXT: IL-6: interleukin-6, IL-8: interleukin 8
8.5.2. LAB MEDIA: Figure 6 Video Editor: please emphasize grey data bars in IL-6 and IL-8 graphs

8.6. No differences in cell morphology are observed [1] between the coculture models using MDMs and MDDCs from fresh peripheral blood monocytes [2] compared to those using thawed cells [3].

8.6.1. LAB MEDIA: Figures 7 and 8
8.6.2. LAB MEDIA: Figures 7 and 8 Video Editor: please emphasize Figure 7 images
8.6.3. LAB MEDIA: Figures 7 and 8 Video Editor: please emphasize Figure 8 images

8.7. In LPS- and TNF-alpha-exposed cocultures, a disrupted epithelial layer was observed [1].

8.7.1. LAB MEDIA: Figures 7 and 8 Video Editor: please emphasize disrupted cell layer in LPS and TNF-alpha apical side images in Figure 7 and Figure 8



Conclusion
9. [bookmark: _Hlk27388131]Conclusion Interview Statements

9.1. Barbara Rothen-Rutishauser: It is possible to use other types of human epithelial cells, such as airway or bronchial cells, harvested from other tissues. Other endpoints can also be analyzed [1].

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

9.2. Barbara Rothen-Rutishauser: Many researchers have been inspired by this technique, using a similar co-culture setup but with different cells types [1].

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





 2020, Journal of Visualized Experiments		Page 6 of 14
image1.png




