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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  Y  
If Yes, can you record movies/images using your own microscope camera?
Yes  
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.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
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. Please upload all screen captured video files to your project page by the script return deadline

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   No
If Yes, how far apart are the locations? Click to enter distance between locations.
 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Please answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 

1.1. Thomas Labadie: Methods for of virus particles quantification represent a critical aspect of most virology studies. The protocol we present here allow the precise quantification of the viral titer in real-time.[1].

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

REQUIRED: What is the main advantage of this technique?

1.2. Thomas Labadie: This technique replaces the traditional measurement of viral titers by objective real-time data, with lower confidence interval, avoiding labor-intensive endpoints assays.[1].

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

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?

1.4. India Leclercq: This method can be used for all viruses inducing a cytopathogenic effect during the infection [1].

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

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

OPTIONAL: Why is visual demonstration of this method critical?

1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Thomas Labadie: Demonstrating the procedure will be Quentin Grassin, a Laboratory manager technician from my laboratory. Include additional demonstrators as needed.[1][2].

1.7.1. INTERVIEW: Author saying the above
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera

1.8. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 30 steps and/or 60 shots. Current script of protocol: 32 steps, 58 shots.

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.
2. Influenza A Virus Stock Preparation
2.1. To propagate and amplify H1N1 viruses, seed 7.5 x 106 MDCK (M-D-C-K) cells on two 75-square centimeter tissue culture flasks according to standard protocols [1-TXT] and incubate the cells for 24 hours at 37 degrees Celsius to reach 90-100% confluence [2].
2.1.1. WIDE: Talent adding cells to flask(s) with medium container visible in frame TEXT: MDCK: Madin-Darby Canine Kidney 
2.1.2. Talent placing flask(s) into incubator
2.2. The next day, wash the cells two times with 5 milliliters of sterile PBS per flask per wash [1] and label one flask as the “control” [2].
2.2.1. Talent washing flask, with PBS container visible in frame
2.2.2. Talent labeling flask OR Shot of flask labeled “Control” 
2.3. Carefully add 15 milliliters of virus propagation medium to the control flask [1-TXT] and place the flask in a 35-degree Celsius, 5% carbon dioxide incubator for 3 days [2].
2.3.1. Talent adding medium to flask TEXT: See text for all medium and solution preparation details
2.3.2. Talent placing flask into incubator
2.4. Next, dilute a thawed vial of influenza a virus stock to the appropriate experimental concentration in a 1.5-milliliter tube containing fresh virus propagation medium [1] and use 1 milliliter of the diluted stock to infect the second flask of MDCK cells at a multiplicity of infection of 1 x 10-3 or 1 x 10-4 plaque forming units per cell [2]. 
2.4.1. Talent adding medium to tube, with stock vial and medium container visible in frame
2.4.2. Talent adding virus to flask, with virus dilution tube visible in frame
2.5. Adsorb the virus to the cells for 45 minutes at room temperature with stirring every 15 minutes [1], remove the inoculum [2] and replace it  before replacing the inoculum with 15 milliliters of virus propagation medium supplemented with 1 microgram/milliliter of TPCK (T-P-C-K)-trypsin to facilitate cleavage of viral hemagglutinin HA0 (H-A-zero) into HA1 and HA2 subunits [32-TXT].
2.5.1. Talent stirring flask picking up flask from RT and stirring inoculum OR Flask being stirred
2.5.2. Talent addingremoving the inoculum medium to flask, with medium and TPCK-trypsin containers visible in frame TEXT: TPCK: L-1-tosylamide-2-phenylethyl chloromethyl ketone
2.5.3. Talent adding supplemented medium to flask, with medium and TPCK-trypsin containers visible in frame TEXT: TPCK: L-1-tosylamide-2-phenylethyl chloromethyl ketone
2.6. Then place the flask in the 35-degree Celsius incubator for 3 days [1].
2.6.1. Talent placing flask into incubator
2.7. At the end of the incubation, compare the cells in each culture under a 40x objective on a light microscope [1] to assess the cytopathic effects on the cells [2-TXT].
2.7.1. Talent placing flask onto microscope stage/look at cells at microscope
2.7.2. LAB MEDIA: To be provided by Authors: Authors: can you provide an image of cells with enough CPE to be shown here? TEXT: If 80% detachment not observed, incubate flasks additional 24 h
2.8. When the cytopathic effect is complete, decant the cell culture supernatants [1], place the supernatant into a 15-millimeter tube [1] and collect the cellular debris from each culture by centrifugation [2-TXT].
2.8.1. Talent decanting supernatant and adding it in a 15_millimeter tube.
2.8.2. Talent placing tube(s) into centrifuge TEXT: 10 min, 300 x g, RT
2.9. Then transfer the clarified virus culture supernatant to a 15-milliliter tube [1] and aliquot the progeny viruses to single-use sterile cryogenic vials for minus 80-degree Celsius storage [2].
2.9.1. Talent adding supernatant to tube(s)
2.9.2. Talent adding virus to cryogenic vial(s)
3. Cell Infection Quantity Determination
3.1. To determine the appropriate cell quantity for cell infection, prepare 24-hour, approximately 80%-confluent MDCK cell cultures as demonstrated [1] before washing the cells with PBS [2] and harvesting them with 3 milliliters of 0.25% trypsin-EDTA (E-D-T-A) per flask [2]during 45 minutes at 37°C [3-TXT].
3.1.1. WIDE: Talent removing flask(s) from incubator
3.1.2. Talent washing flask, with PBS container visible in frame
3.1.3. Talent adding trypsin-EDTA to flask, with trypsin-EDTA container visible in frame (TXT: 45 min at 37°C)

3.2. When the cells have detached, stop the reaction with 7 milliliters of fresh culture medium per flask [1] and count the cells from each culture [2].
3.2.1. Talent adding medium to flask, with medium container visible in frame
3.2.2. Talent adding cells to an counting slide and putting it in an automatic cell counter
3.3. Resuspend the cells to 4 x 105 cells/milliliter of cell culture medium [1] and perform two-fold serial dilutions of the cells as indicated [2-TXT].
3.3.1. Talent adding medium to cells, with medium container visible in frame
3.3.2. Talent adding dilution to tube(s), with dilution tubes visible in frame TEXT: e.g., 2 x 105, 1 x 105, 5 x 104, 2.5 x 104, 12.5 x 104, 6.25 x 103
3.4. Place an E-plate at room temperature for several minutes [1] before adding 100 microliters of cell culture medium to each well without touching the electrodes of the E-Plate [2].
3.4.1. Talent placing plate onto bench
3.4.2. Talent adding medium to well(s), with medium container visible in frame
3.5. Unlock the cradles [1] and insert the plate front end into the cradle pocket of the impedance measuring instrument [2].
3.5.1. Talent unlocking cradles
3.5.2. Talent inserting plate
3.6. Close the door of the incubator [1] and open the software [2].
3.6.1. Talent closing door
3.6.2. Talent opening software, with monitor visible in frame
3.7. In the Default experiment pattern setup, highlight the selected cradle(s) and double-click on the top page to enter the name of the experiment [1].
3.7.1. SCREEN: To be provided by Authors: Cradle(s) being selected, then page being double-clicked and name being entered
3.8. Click Layout and enter the necessary sample information for each selected well of the plate [1].
3.8.1. SCREEN: To be provided by Authors: Layout being clicked, then information being entered, then click Apply
3.9. Click Apply and click Schedule, Steps, and Add a step. The software will automatically add a 1-second step to measure the background impedance [1].
3.9.1. SCREEN: To be provided by Authors: Apply being clicked, then Schedule being clicked, Steps, and Add a Step being clicked then under the Execute tab click Start-Continue.
3.10. Under the Execute tab, click Start-Continue and Cclick Plot to select the appropriate wells, confirming that the background impedance is between -0.1 and 0.1 before proceeding to the next step [2].
3.10.1. SCREEN: To be provided by Authors: Start/Continue being clicked, then Plot being clicked and wells being selected
3.11. Next, remove the plate from the cradle [1] and add 100 microliters of each cell suspension to the appropriate wells in duplicated [2-TXT].
3.11.1. Talent removing plate
3.11.2. Talent adding cells to well(s) TETX: Add 100 microliters medium alone to control wells
3.12. Place Leave the E-plate in the laminar flow hood for 30 minutes at room temperature to allow a uniform distribution of the cells onto the bottoms of the wells [1] before loading the E-plate into the cradle pocket [2].
3.12.1. Talent placing plate into hood
3.12.2. Talent loading plate into pocket and closing the door of the incubator.
3.13. Click Schedule and Add step and enter values to monitor cells every 30 minutes for 200 repetitions before selecting Start-Continue [1].
3.13.1. SCREEN: To be provided by Authors: Schedule and Add Step being clicked, then values being entered, then Start/Continue being clicked
3.14. To check and plot the cell impedance data, click Plot and select the concentration of cells that is just before the stationary phase 24 hours after seeding to obtain cells that are still in a growing phase during the viral infection [1-TXT].
3.14.1. SCREEN: To be provided by Authors: Plot being clicked, then cell concentration being selected TEXT: Stationary phased reached at CI maximum
4. CIT50 value and Multiplicity of Infection (MOI) Correlation
4.1. To determine the correlation between the CIT50 values and the multiplicity of infection, after culturing 3 x 104 freshly split MDCK cells into each well of the electronic microtiter plate for 24 hours [1], wash the cells two times with 100 microliters of fresh virus propagation medium per well per wash [2] before using a single channel pipette to add 100 microliters of viral suspension to each well [3-TXT].	Comment by Bridget Colvin: Authors: How do you want JoVE’s voiceover talent to say this?	Comment by thomas labadie: Pronounce « C-I-T fifty »
4.1.1. WIDE: Talent removing plate from incubator
4.1.2. Talent washing well(s), with medium container visible in frame
4.1.3. Talent adding virus to well(s), with viral stock vial visible in frame TEXT: To avoid contamination, add virus from left-to-right and top-to-bottom of plate with remaining wells covered
4.2. When all of the virus dilutions haves been added, gently load the plate into the cradle pocket of the instrument at 35 degrees Celsius [1] and begin monitoring the cell impedance every 15 minutes for at least 100 hours as demonstrated [2].
4.2.1. Talent loading plate onto cradle
4.2.2. Talent starting monitoring, with monitor visible in frame
4.3. After two cycles of measurements, pause the apparatus by clicking [1] and remove the E-plate from the cradle [2].
4.3.1. SCREEN: To be provided by Authors: Pause being clicked
4.3.2. Talent removing plate
4.4. Add 100 microliters of virus propagation medium supplemented with TPCK-trypsin to each well [1] and return the E-plate into the cradle pocket [2].
4.4.1. Talent adding medium to well(s), with medium and TPCK-trypsin containers visible in frame
4.4.2. Talent placing plate into cradle pocket
4.5. Then start the analysis [1].
4.5.1. Talent clicking Start/Continue, with monitor visible in frame
5. Influenza A Virus (IAV) Kinetics
5.1. To calculate assess the influenza A virus survival kinetics, add sodium chloride to a final concentration of 35 grams/liter in distilled water [1] and add 900 microliters of the saline water to 2-milliliter cryotubes [2].
5.1.1. WIDE: Talent adding NaCl to water
5.1.2. Talent adding saline water to tube(s) 
5.2. Add 100 microliters viral stock to each cryotube [1] and place the tubes in the 35-degree Celsius incubator for the appropriate experimental time period [2-TXT].
5.2.1. Talent adding virus to tube(s)
5.2.2. Talent placing tube(s) into incubator TEXT: e.g., 1, 24, or 48 h
5.3. At the end of the incubationThe day before the end of the incubation, seed 3 x 104 freshly split MDCK cells in 100 microliters of virus propagation medium per well in a 16-well microtiter plate [1] and grow the cells for 24 hours at 37 degrees and 5% carbon dioxide [2].
5.3.1. Talent adding cells to well(s)
5.3.2. Talent placing plate into incubator
5.4. The next day, infect the cells with 100 microliters of the saline distilled virus diluted 10x in fresh culture medium as described before [1], and monitor the cell impedance every 15 minutes for at least 100 hours [2].
5.4.1. Talent adding virus to well(s)
5.4.2. Talent loading plate into cradle


Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
4.1.2
4.1.3
4.4.1
5.2.1
5.3.1
5.4.1

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Adding viral or cellular suspensions to each well is the most difficult aspect of this procedure.

If answered, your answers to C and D will become interview-style shots, which may be incorporated into the script after the relevant step in the protocol. Authors will memorize the statements and then deliver them on camera. 

C. OPTIONAL: If there is no single most critical step in the filmed portion of the protocol, do not answer this question. What is the best way to perform the required technique for the most critical step in the protocol? 
Thomas Labadie: (4.1) Reverse pipetting is a crucial to ensure precise dispensing of the media and special attention must be paid to avoid contaminations during the protocol.
D. OPTIONAL: If there are no hazardous reagents or instruments in the filmed portion of the protocol, do not answer this question. Which of the reagents or instruments are uniquely hazardous? What precautions should viewers take?
Enter author name.: (Enter step numbers from script.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 151. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

6. Results: Representative Influenza Virus External Host Survival Monitoring

6.1. Here raw data obtained after 120 hours [1] with different concentrations of MDCK cells are shown [2].

6.1.1. LAB MEDIA: Figure 1 Video Editor: please emphasize Figure key

6.2. After 24 hours, cell index measurements revealed [1] that cells in wells seeded with 3 x 104 cells were still in the exponential phase of growth [2]. Therefore, this cell concentration was used for subsequent experiments [3].

6.2.1. LAB MEDIA: Figure 1 Video Editor: please add/emphasize dashed vertical line
6.2.2. LAB MEDIA: Figure 1 Video Editor: please emphasize 3 x 104 data line at 24 h
6.2.3. LAB MEDIA: Figure 1 

6.3. [bookmark: _GoBack]After 24 hours, MDCK cell cultures demonstrate a clear linear relationship between the CIT50 and the initial multiplicity of infection by influenza virus [1].

6.3.1. LAB MEDIA: Figure 2 Video Editor: please emphasize solid blue data line

6.4. The results from a typical survival kinetic experiment [1] show a decrease in the cell index due to virus-induced cytopathic effect [2].

6.4.1. LAB MEDIA: Figure 3B
6.4.2. LAB MEDIA: Figure 3B Video Editor: please add Infection text and arrow and/or emphasize dips in red, blue, and yellow data lines from the infection point to bottom of second peak

6.5. The CIT50 can be used to calculate the viral inactivation slope for each virus in each condition [1], for determination of which virus had the greatest stability in the studied environment [2]. 
6.5.1. LAB MEDIA: Figure 3C Video Editor: please emphasize solid data line
6.5.2. LAB MEDIA: Figure 4
	
6.6. The stability of the virus indirectly correlates to the inactivation slope [1], allowing, for example, amino-acid residues in the hemagglutinin glycoprotein that are involved in influenza A virus survival outside the host to be identified [2].

6.6.1. LAB MEDIA: Figure 4 Video Editor: please emphasize HAWT data box and/or add “Most stable” text 
6.6.2. LAB MEDIA: Figure 4 Video Editor: please emphasize sequentially emphasize data boxes from HA/A326T to HA/S53K





Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each statement. 

What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
7.1. Thomas Labadie: (For step 3.2) This technique is very sensitive to small variations, therefore using an automatic cell counter is encourage in order to obtain reproducible results between two experiments [1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. Thomas Labadie: This method can be also be used to compare the replication of different viruses, investigate the virus tropism for several cell lines at a time, or study specific steps of the virus cycle. [1].

7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
7.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

Thank you for addressing our questions. We will incorporate your answers and suggestions and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.



 2020, Journal of Visualized Experiments		Page 16 of 18
image1.png




