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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, only in different floors of the same building

Current Protocol Length

Number of Steps:  16
Number of Shots:  37 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. [bookmark: _Hlk63959524]Kai Sen Tan: This protocol is designed to investigate cross-talk of epithelial cells and first line innate immune cells, specifically innate T-cells.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
1.2. Jing Liu: Primary cells from human sources are used in this technique, allowing in vitro investigation of physiological cross-talk relevant to what is happening in humans.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


OPTIONAL: 
1.3. [bookmark: _Hlk63959557]Zhe Zhang Ryan Lew: Innate T-cells have been implicated in improving the survival of influenza infected patients. Knowing how they get activated would help in developing anti-influenza and anti-viral therapy.	Comment by Anastasia Gomez: Authors: Zhe Zhang Ryan Lew will be introduced with a text overlay as this statement is delivered, so we won’t need an introduction of demonstrator statement.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
1.4. Zhe Zhang Ryan Lew: This method is designed to identify factors that can activate the innate T-cells, which may help in developing preventive measures against respiratory virus infection.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.




Protocol

2. hNEC viral infection and hNEC + PBMCs co-culture
2.1. At day 0, infect human nasal epithelial cells, or hNECs, by adding 150 microliters of 1x trypsin-EDTA to the apical chamber of the membrane insert [1] and 350 microliters of 1x trypsin-EDTA to the basal chamber of the representative well [2].
1.1.1. Talent adding trypsin to the apical membrane
2.1.1. Talent adding trypsin to the basal membrane
2.2. Incubate the cells at 37 degrees Celsius for 10 minutes or until the cells detach from the membrane [1].
2.2.1. Talent incubating the plate with trypsin
2.3. Flush the cells on the membrane by pipetting up and down [1] and collect the suspension in a 1.5-milliliter centrifuge tube [2]. Add 200 microliters of DMEM to quench trypsin activity [3], then count cells via trypan blue staining [4].
2.3.1. Talent pipetting the cells up and down Videographer: This step is difficult and important!
2.3.2. Talent collecting cells in a centrifuge tube Videographer: This step is important!
2.3.3. Talent adding DMEM to the tube
2.3.4. Talent counting cells
2.4. Calculate the required Multiplicity of infection, or MOI, of the virus based on the cell count per well. Dilute the virus stock accordingly with complete RPMI on ice [1].
2.4.1. Talent diluting the virus stock 
2.5. For the remaining wells for the infection experiment, add 1x dPBS into the apical chambers of the membrane inserts [1-TXT], incubate at 37 degrees Celsius for 10 minutes [2] and remove the 1x dPBS [3].
2.5.1. Talent adding dPBS to well TEXT: 50µl (24-well)/150 µl (12-well) Videographer: This step is important!
2.5.2. Talent incubating the plate
2.5.3. Talent removing dPBS
2.6. Change the basal medium in the membrane inserts to complete RPMI medium by transferring the inserts to a new plate with complete RPMI added to the wells [1-TXT].
2.6.1. Talent transferring the inserts to new plate TEXT: 350 μL (24-well)/700 μL (12-well)
2.7. Add the prepared virus inoculum into the apical chamber of the membrane insert [1-TXT], incubate at 35 degrees Celsius in a 5 percent carbon dioxide atmosphere for 1 hour [2], and remove the viral inoculum from the apical chamber [3].
2.7.1. Talent adding virus inoculum to the membrane insert TEXT: 30 μL (24-well)/100 μL (12-well)
2.7.2. Talent incubating the well
2.7.3. Talent removing the viral inoculum
2.8. Change the basal medium of the membrane insert to fresh RPMI medium [1] and incubate at 35 degrees Celsius in a 5 percent carbon dioxide atmosphere for 24 hours [2].
2.8.1. Talent changing the basal medium to RPMI
2.8.2. Talent incubating the well
2.9. Seed the required number of Peripheral Blood Mononuclear Cells, or PBMCs, in complete RPMI medium by directly adding the PBMC suspension into the basal chamber of each well of infected hNECs from Day 0 [1-TXT]. Incubate at 37 degrees Celsius for 24 or 48 hours [2].
2.9.1. Talent adding PBMCs in RPMI medium TEXT: RPMI: 150 μL (24-well)/300 μL (12-well) Videographer: This step is important!
2.9.2. Talent incubating the co-culture

3. Harvesting of PBMCs 48/72 h post-viral infection
3.1. To collect the apical supernatant, add 1x dPBS to each apical chamber [1-TXT] and incubate at 37 degrees Celsius for 10 minutes [2], then collect the dPBS in 1.5-milliliter tubes [3].
3.1.1. Talent adding dPBS TEXT: 50 μL (24-well)/150 μL (12-well)
3.1.2. Talent incubating the plate
3.1.3. Talent collecting dPBS in tubes
3.2. Aliquot the supernatant for the plaque assay in a new 1.5-milliliter tube [1-TXT] and immediately freeze both the stock and the aliquots at -80 degrees Celsius [2].
3.2.1. Talent adding supernatant to the tube TEXT: 25 μL (24- well)/50 μL (12-well)
3.2.2. Talent freezing the stock and the aliquots
3.3. To collect RNA form hNECs, transfer the membrane insert to a clean well [1], add RNA lysis buffer to the apical chamber [2-TXT], and incubate at room temperature for 5 minutes [3].
3.3.1. Talent transferring the membrane insert to a clean well
3.3.2. Talent adding buffer to the cells TEXT: 300 μL (24-well)/600 μL (12-well)
3.3.3. Talent incubating the well at RT
3.4. Collect the supernatant in a 1.5-milliliter centrifuge tube [1] and store it at -80 degrees Celsius until RNA extraction for molecular analysis [2].
3.4.1. Talent transferring the supernatant to the tube
3.4.2. Talent storing tubes in -80 degree
3.5. Finally, harvest PBMCs by gently scraping the surface of the well with the broad base of a sterile pipette tip to dislodge the activated PBMCs that may be adherent to the well surface [1]. Collect the basal medium containing PBMCs in a 2-milliliter centrifuge tube [2].
3.5.1. Talent scraping the well surface and dislodging the cells Videographer: This step is difficult and important!
3.5.2. Talent collecting the cells in centrifuge tube
3.6. Flush the wells twice with 300 microliters of 1x dPBS [1] and collect the wash in the same 2-milliliter tube [2]. Centrifuge the 2-milliliter tube [3-TXT] and collect the supernatant in a fresh 2-milliliter tube without disturbing the cell pellet [4]. 
3.6.1. Talent flushing the wells 
3.6.2. Talent collecting the wash in centrifuge tubes 
3.6.3. Talent keeping the tubes for centrifugation TEXT: 500 × g, 5 min, RT
3.6.4. Talent collecting the supernatant in centrifuge tube
3.7. Store the aspirated supernatant at minus 80 degrees Celsius for cytokine and chemokine analysis [1]; resuspend the remaining cell pellet in 200 microliters of 1x dPBS [2]. 
3.7.1. Talent storing supernatant in -80 degree Celsius
3.7.2. Talent resuspending the pellet 


Results
4. Results: Activation of T cells following influenza infection  
4.1. This protocol can be used to study innate T cells following influenza infection, without the need for epithelial and immune cells from the donor. A sample of the expected progression of the hNESPCs as they grow on the 3T3 feeder layer is shown here [1].
4.1.1. LAB MEDIA: Figure 1
4.2. These were used for differentiation in the Air-liquid Interface culture to obtain multilayered hNECs [1], with functional ciliated [2] and goblet cells [3].
4.2.1. LAB MEDIA: Figure 4
4.2.2. LAB MEDIA Figure 4 Video editor: Please arrow highlight green fluorescent color part of the image
4.2.3. LAB MEDIA Figure 4 Video editor: Please arrow highlight red fluorescent color part of the image
4.3. Using the hNECs, innate T-cell activation can be investigated using flow cytometry. These results show the detection of mucosal-associated invariant T or MAIT cells [1], Vδ (pronounce: “Vee delta one”) [2], γδ (pronounce: “gamma delta”) T cells [3], and the natural killer T or NKT cells [4].
4.3.1. LAB MEDIA: Figure 5 Video editor: Please emphasize on first row of the image
4.3.2. LAB MEDIA: Figure 5 Video editor: Please emphasize on second row of the image
4.3.3. LAB MEDIA: Figure 5 Video editor: Please emphasize on third row of the image
4.3.4. LAB MEDIA: Figure 5 Video editor: Please emphasize on of the fourth (last) row of the image
4.4. These cells were significantly increased in co-culture involving hNECs infected with influenza virus [1].
4.4.1. LAB MEDIA: Figure 5 Video editor: Please highlight the rightmost panel of each image
4.5. This setup can then be applied to other the influenza virus strains or innate immune cell populations to observe their respective activation under co-culture conditions with infected epithelial cells [1].
4.5.1. LAB MEDIA: Figure 5


Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements
5.1. [bookmark: _Hlk63959610]Zhe Zhang Ryan Lew: Accurate calculation of cells to ensure that the right MOI is used is important for optimum levels of activation
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.3.1 and 2.3.2
5.2. Kai Sen Tan: Crosstalk between epithelial cells and innate immune cells are increasingly gaining attention, and this can be applied further to any other methods involving acute or chronic respiratory immunology. 
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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