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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)  Y 
Can you record movies/images using your own microscope camera? (Y/N) N. This protocol only involves a basic microscopy for checking cell layers and video recording is not needed.
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. This is not needed.

2. Does your protocol include software usage? (Y/N) 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.

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.)
3.4 – 3.7 are important to see the serial dilutions.
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.)
None to be highlighted in video.
5. Will the filming need to take place in multiple locations? (Y/N) N 
Three rooms in the same 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: 

1.1. Darren Suryawijaya Ong: There is a need for an accurate and high-throughput method for measuring RSV Nabs as an important marker of protection against Respiratory syncytial virus [1]. 

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

1.2. Darren Suryawijaya Ong: This method is highly reproducible, with inter-assay variations for the reference antiserum being less than 10%. We believe this assay can be readily established in many laboratories worldwide at relatively low cost [1]. 

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

OPTIONAL Interview Statements: 

1.3. Darren Suryawijaya Ong: We describe here an imaging-based micro-neutralization assay that has been tested on RSV subgroup A and can also be adapted for RSV subgroup B and different sample types [1]. 

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








Introduction of Demonstrator: (Said by you on camera)
1.4. Darren Suryawijaya Ong: Demonstrating the procedure will be Reuben Tse, a member of the research team at MCRI [1][2]. 

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. Assay Setup 
2.1. To seed plates on day one, first re-suspend A549 (pronounced: “a·​5·4·9​”) cells in DMEM (pronounced: “d·​mem”) media with 10 percent FCS and 1000 IU penicillin-streptomycin mixture at a concentration of 400 thousand cells per milliliter [1]. 
2.1.1. CU: Talent does few actions to re-suspend the cells. 
2.2. Then, seed 96-well flat-bottom sterile plates with 40 thousand A459 cells …at a density of 100 microliters per well [1]. Incubate the plate at 37 degrees Celsius in 5 percent carbon dioxide environment overnight [2-TXT]. 
2.2.1. CU: Talent adds cells to the wells of the plate. 
2.2.2. MED: Talent transfers the plate to an incubator. TEXT: Until cells reach log-phase growth Video editor: Please show text overlay when VO says, “incubate at 37 degrees Celsius in 5 percent carbon dioxide environment overnight”.
2.3. To prepare the serum dilution on day two, first thaw the human RSV reference serum and serum test samples at room temperature [1]. Then, place them in a water bath at 56 degrees Celsius for 30 minutes to heat-inactivate them [2][1]. 
2.3.1. MED: Talent transfers the tubes from freezer to room temperature, and then transfers them to a water bath. Show a timer set to count down from 30 minutes in the shot.
2.3.2.  [Added Shot]: MED: Talent transfers the tubes to a water bath. Show a timer set to count down from 30 minutes in the shot. [Note to the video editor: I am not sure how the added shot was slated].
2.4. [bookmark: _GoBack]Next, prepare more than 110 microliters of 1 to 100 dilution of the reference serum …by mixing 1.5-microliter reference serum with FCS-free DMEM media with penicillin-streptomycin mixture… to a final volume of 150 microliters [1]. Pipette 110 microliters of the dilution into well A12 of a 96-well U-bottom sterile plate [2].
2.4.1. CU: Talent adds the reference serum to the media.
2.4.2. LM: Figure 4. Video editor: Please emphasize the well A12.
2.5. To make serial 1 to 2 dilutions down the plate, first add 55 microliters of FCS-free DMEM media with penicillin-streptomycin mixture… to wells B12 to H12 [1]. 
2.5.1. LM: Figure 4. Video editor: Please emphasize the wells B12 to H12. 
2.6. Then, with a new tip, transfer 55 microliters from well A12 to well B12 [1][2]. Pipette up and down 5 times to mix the solution, …and continue until you reach well H12 [3]. Pipette off the excess 55 microliters of the solution from well H12 [1]. 
2.6.1. CU: Talent transfers the solution from well A12 to well B12, and pipettes up and down few times, then repeats one more time from well B12 to well C12. 
2.6.2. LM: Figure 4. Video editor: Please emphasize A12 and B 12when VO says: “transfers the solution from well A12 to well B12”. 
2.6.3. LM: Figure 4. Video editor: Please emphasize H12 when VO says: “and continue until you reach well H12”. 
2.7. Next, prepare 1 to 100 dilution of serum test samples, and add 110 microliters of each dilution to corresponding wells A1 to A9 and E1 to E9 of the 96-well sterile plate [1]. 
2.7.1. LM: Figure 4. Video editor: Please emphasize wells A1 to A9, and E1 to E9.
2.8. Then, add 55 microliters of FCS-free DMEM media with penicillin-streptomycin mixture to wells in columns 1 to 9. Make serial 1 to 2 dilutions of row A to row D, and from row E to row H, as previously described [1]. Add 55 microliters of FCS-free DMEM media with penicillin-streptomycin mixture to wells in columns 10 and 11 [2].
2.8.1. LM: Figure 4. Video editor: Please emphasize columns 1 to 9.
2.8.2. LM: Figure 4. Video editor: Please emphasize columns 10 and 11. 	
2.9. To prepare the virus stock, first put a frozen vial of RSV in a 37 degrees Celsius water bath to thaw it rapidly. Then, place the vial on ice [1].  
2.9.1. MED: Talent places the vial in a water bath and quickly places it on ice.
2.10. Next, add the virus to the DMEM media containing penicillin-streptomycin mixture at approximately 200 PFU per well, to make a total volume of 5.5 milliliters for 100 wells [1-TXT]. 
2.10.1. CU: Talent adds the virus to the media in a tube. TEXT: Use the calculated concentration of each RSV aliquot
2.11. To prepare the virus-serum mixture, first add 55 microliters of the diluted virus to all wells of columns 1 to 9 [1] and wells of rows E to H of columns 10 and 11 [2-TXT]. 
2.11.1. CU: Talent adds the virus-serum mixture diluted virus to few wells. 
2.11.2. LM: Figure 4. Video editor: Please emphasize rows E to H of columns 10 and 11. TEXT: Positive controls Video editor: Please show text overlay when VO says, “wells of rows E to H of columns 10 and 11”.
2.12. Then, add 55 microliters of FCS free DMEM media with penicillin-streptomycin mixture to all wells of rows A to D of columns 10 and 11 [1-TXT], and incubate the plate at 37 degrees Celsius in 5 percent carbon dioxide environment for 1 hour [2]. 
2.12.1. LM: Figure 4. Video editor: Please emphasize rows A to D of columns 10 and 11. TEXT: Negative controls Video editor: Please show text overlay when VO says, “all wells of rows A to D of columns 10 and 11”.
2.12.2. MED: Talent transfers the plate to an incubator. 
2.13. Prior to the inoculation of A549 cells with RSV, examine the cell plate under light microscope to confirm that A549 cell monolayers are 80 percent confluent [1]. Then, invert the plate gently to discard the media, and lightly blot the plate on a sterile absorbent paper towel [2-TXT], after each wash with filtered sterile PBS [3]. 
2.13.1. MED: Talent places the plate under a light microscope.
2.13.2. CU: Talent inverts the plate to discard the media, and then blots it on a paper towel. TEXT: Do not allow plates to dry
2.13.3. [Added Shot]: MED: Talent washes the plate with filtered sterile PBS. [Note to the video editor]: I am not sure how the added shot was slated.
2.14. Next, add 100 microliters per well of the virus-serum mixture to the corresponding wells on the A549 cell plate according to the plate template provided in the manuscript [1], and incubate the plate at 37 degrees Celsius in 5 percent carbon dioxide environment for 1 hour [2].
2.14.1. CU: Talent adds the mixture to few cwells. 
2.14.2. MED: Talent transfers the plate to an incubator. Videographer: Please obtain multiple takes, this is repeated.
2.15. At the end of incubation, use a pipette to take out 90 microliters per well [1] and add 100 microliters of the media containing 1x M199 (pronounced: “m·​1·9·9​”), 1.5 percent CMC, 2 percent FCS and penicillin-streptomycin mixture [1][2.15.1.1]. Incubate the plate at 37 degrees Celsius in 5 percent carbon dioxide environment for 3 days [2].
2.15.1. CU: Talent pipettes out the mixture from few wells
2.15.1.1.  [Added Shot]: CU: Talent pipettes the media in those few wells. [Note to the video editor]: I am not sure how the added shot was slated.
2.15.2. Reuse 2.14.2 CU: Talent transfers the plate to an incubator. [Author note]: Because the plate at this step has different color.
3. Assay Development 
3.1. To fix and develop an assay plate, first invert the RSV-infected A549 cell plate gently to discard the media containing M199, CMC (pronounced: “c.m.c”), 2 percent FCS (pronounced: “f.c.s”) and penicillin-streptomycin mixture [1-TXT]. 
3.1.1. CU: Talent inverts the plate gently to discard the media. TEXT: See the manuscript for more detail  Video editor: Please show text overlay when VO says: “media containing M199, CMC, 2 percent FCS”.
3.2. Then, slowly add 200 microliters of the fixation buffer to each well [1-TXT]. Incubate the plate at minus twenty degrees Celsius for 20 minutes [2].
3.2.1. CU: Talent adds the fixation buffer to few wells. TEXT: 80% acetone, 20% PBS, store at -20°C Video editor: Please show text overlay when VO says, “fixation buffer”. Videographer: Please obtain multiple takes, this is repeated.
3.2.2. MED: Talent transfers the plate to -20 °C freezer.
3.3. Next, discard the fixation buffer [1], and gently blot on an absorbent paper towel. Leave the plate face down to dry for 10 minutes [1] [2]. 
3.3.1. CU: Talent inverts the plate gently to discard the media, and blots the plate on a paper towel and leaves it there face down. [Author note]: Combine 3.3.1 and 3.3.2.
3.3.2. CU: Talent blots the plate on a paper towel and leaves it there face down.
3.4. Then, with filtered PBS buffer containing 0.05 polysorbate 20 (pronounced: “poly·​sor·​bate”), make 5 percent milk blocking solution [1].
3.4.1. CU: Talent prepares two falcon tubes of 5 percent milk blocking solution for primary and secondary antibodies. 
3.5. Add 200 microliters of the blocking solution to each well [1] and incubate the plate at the room temperature for 30 minutes [2].
3.5.1. CU: Talent adds the blocking solution to few wells. 
3.5.2. MED: Talent leaves the plate at room temperature. Show a timer set to count down from 30 minutes in the shot.
3.6. At the end of incubation, invert the plate gently to discard the solution [1], and blot on an absorbent paper towel [2]. 
3.6.1. CU: Talent inverts the plate gently to discard the media, and blots the plate on a paper towel. [Author note]: Combine 3.6.1 and 3.6.2.
3.6.2. CU: Talent blots the plate on a paper towel and leaves it there face down. 
3.7. To make the primary antibody, dilute 1 to 500 Goat X RSV antibody in the blocking solution [1]. Add 50 microliters to each well [2], and incubate the plate at 37 degrees Celsius for one hour [3]. Wash the plate 3 times with filtered PBS-polysorbate [4].
3.7.1. CU: Talent adds the antibody to the blocking solution, and pipettes up and down few times.
3.7.2. CU: Talent pipettes the antibody solution into the wells. 
3.7.3. MED: Talent transfers the plate to an incubator. Videographer: Please obtain multiple takes, this is repeated.
3.7.4. CU: Talent does few actions to wash the plate one time. Videographer: Please obtain multiple takes, this is repeated.
3.8. Next, make the secondary antibody by diluting 1 to 5,000 Alexa-Fluor donkey anti-goat immunoglobulin (pronounced: “im·​mu·​no·​glob·​u·​lin”) G …in the blocking solution [1]. Add 50 microliters to each well [2], and incubate at 37 degrees Celsius for one hour [3]. Wash the plate 5 times with filtered PBS-polysorbate [4].
3.8.1. CU: Talent adds the antibody to the blocking solution, and pipettes up and down few times.
3.8.2. CU: Talent adds the solution to few wells.
3.8.3. Reuse 3.7.3
3.8.4. Reuse 3.7.4
3.9. To count plaques with an automated spots reader, first use an unused 96-well culture plate to calibrate the instrument by entering the count settings of the FITC (pronounced: “f·i·t·c”) channel [1][2]. Then, read the cell plate, wrap it in foil and store it at 4 degrees Celsius [3]. 
3.9.1. MED: Talent transfers an unused plate to the spot reader. 
3.9.2. LM: Figure 2. Video editor: Please show figure 2 when VO says: “by entering the count settings of the FITC channel”. 
3.9.3. MED: Talent wraps the plate in foil and transfers it to a fridge or a cold room.
3.10. Next, check the images of wells for artefactual plaques or disrupted cell monolayers, and exclude wells with disrupted cell monolayers [1].
3.10.1. LM: Figure 3. Video editor:  Please emphasize first row when VO says: “artefactual plaques”. Please emphasize second row when VO says: disrupted cell monolayers”.


Section – Results
4. Results - A High-throughput Image-based RSV Neutralization Assay  
4.1. The mean number of plaques of the no serum control wells was calculated [1] and used to determine the 50 percent neutralization cut-off that would result in 50 percent inhibition of virus activity [2]. 
4.1.1. LM: Figure 6A. Video editor: Please emphasize plates on column 4 when VO says: “plaques of the no serum control wells”.
4.1.2. LM: Figure 6B. Video editor: Please emphasize the dotted line when VO says: “to determine the 50 percent neutralization cut-off”.
4.2. The reciprocal serum dilution was plotted on the x-axis, and the number of plaques on the y-axis of a semi-log graph [1]. 
4.2.1. LM: Figure 6B. Video editor: Please emphasize x-axis label when VO says: “reciprocal serum dilution”, and y-axis label when VO says: “the number of plaques”. 
4.3. From a line drawn between the two points, the 50 percent neutralization titers of the test serum samples were read, and serum dilutions with counts immediately above or below the 50 percent value of the no serum control wells were identified [1]. 
4.3.1. LM: Figure 6B. Video editor: Please emphasize the data above the dotted line when VO says: “with counts immediately above”, and the data below the dotted line when VO says: “or below the 50 percent value”.
4.4. RSV-A PRN assays in two different adult cohorts from Gambia and healthy volunteers in Melbourne resulted in the Gambian adults having a lower mean NAb titer compared to the Melbourne adults. The shown human RSV reference serum demonstrates very low variability with a coefficient of variation of 6.82% [1].
4.4.1. LM: Figure 7. Video editor: Please emphasize “Gambia” data (circle symbols) and “Melbourne” data (triangle symbols) when VO says: “the Gambian adults having a lower mean NAb titer compared to the Melbourne adults”. Please emphasize “Ref_serum” data (square symbols) when VO says: “human RSV reference serum demonstrates very low variability”.



Section - Conclusion
5. Conclusion Interview Statements: 

5.1. Darren Suryawijaya Ong: This improved, high-throughput RSV PRN assay can be easily implemented in many laboratories and will support the international harmonization effort of WHO for RSV NAb assays. This will be critical for the evaluation of novel RSV vaccine candidates in the future [1].

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