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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?  Yes
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Yes
If Yes, how far apart are the locations? Both locations are within our lab and down the hallway from each other

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Yes

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Ashley Zolfaghari, 3rd year graduate student at Vanderbilt University Medical Center, First author


Current Protocol Length
Number of Steps: 15
Number of Shots: 37

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Authors: Statements have been edited for length and clarity. Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context.

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Ashley Zolfaghari: Our research focuses on discovering monoclonal antibodies against diverse viral pathogens and understanding their therapeutic potential, humoral responses, and vaccine-design applications.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Describe the research contexts or systems in which this protocol can be applied.
1.2. Ashley Zolfaghari: This protocol can be applied to evaluate antibody-mediated virus neutralization by monitoring virus-induced cytopathic effects and determining whether effective antibodies prevent these effects.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 
CONCLUSION:


Are there any additional methods or analyses that can be performed following this procedure?
1.3. Ashley Zolfaghari: Following this procedure, additional analyses can include combination therapy studies, serology, and investigations of viral immune escape.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.4. Ashley Zolfaghari: Future studies can compare neutralizing activity and protective immune responses across viral variants to investigate changes associated with viral immune escape.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Videographer: Obtain headshots for all authors available at the filming location.

Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.

What is the key takeaway you hope viewers remember after watching your video article?
1.5. Ashley Zolfaghari, Graduate Student : (authors will present their testimonial statements live)

What value do you expect this video article to have for other researchers working in your field?
1.6. Ashley Zolfaghari, Graduate Student : (authors will present their testimonial statements live) 


Protocol
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.

Author: For better continuity and flow, Steps 2.1–2.3 in the script have been included from the unhighlighted portions of the manuscript.

2. Cell Seeding and Treatment Preparation
Demonstrator: Ashley Zolfaghari 

2.1. To begin with, arrange the required material in the biosafety cabinet [1]. Seed 50 microliters of permissive cell suspension in the microelectrode-integrated plate containing 50 microliters of DMEM assay medium supplemented with 10% FBS and 1% penicillin-streptomycin [2]. Incubate the cells at 37 degrees Celsius with 5% carbon dioxide in the instrument cradle.
2.1.1. WIDE: Talent arranging the required material in the biosafety cabinet
2.1.2. Talent seeding 50 microliters of the permissive cell suspension in the microelectrode-integrated plate
2.1.3.  Talent placing the microelectrode-integrated plate for incubation at 37 °C with 5% carbon dioxide

2.2. Navigate to the layout tab and open the Cell subtab [1]. Select the appropriate wells [2], enter the permissive cell Name and Number [3], and select apply to save the information [4]. 
2.2.1. SCREEN: Layout tab being selected and cell subtab being opened
2.2.2. SCREEN: Appropriate wells being selected
2.2.3. SCREEN: The permissive cell name and number being entered 
2.2.4. SCREEN: Apply being selected to save the information

Authors: Please create a screen capture video of the shots labelled SCREEN and upload them onto your project page: https://review.jove.com/account/file-uploader?src=22124443 

2.3. On the schedule tab, add step 2 using the default recording settings of 100 sweeps at a 15-minute interval [1]. Select start to initiate continuous overnight monitoring of cell attachment and proliferation [2].
2.3.1. SCREEN: Schedule tab being opened and step 2 being added
2.3.2. SCREEN: Start being selected to initiate continuous overnight monitoring of cell attachment and proliferation

2.4. Prepare the virus at the predetermined concentration [1] and prepare a 3-fold serial dilution of the antibody in the assay medium, starting at 10 micrograms per milliliter [2]. 
2.4.1. Talent preparing the virus at the predetermined concentration 
2.4.2. Talent preparing serial dilutions of the antibody in the assay medium

2.5. For a monoclonal antibody neutralization assay, mix 60 microliters of the virus and 60 microliters of the antibody, each at 4 times the final assay concentration [1]. Incubate the mixture at 37 degrees Celsius for 1 hour before adding it to the permissive cells [2]. 
2.5.1. Talent mixing 60 microliters of the virus with 60 microliters of the antibody.
2.5.2. Talent placing the virus-antibody mixture for incubation at 37 degrees Celsius

3. Assay Layout and Control Setup

3.1. Navigate to the layout tab and select the treatment subtab [1]. Select the wells receiving the same treatment [2], then enter the agent’s name and the starting dilution or concentration [3]. 
3.1.1. SCREEN: Layout tab being selected and treatment subtab being selected
3.1.2. SCREEN: Wells receiving the same treatment being selected
3.1.3. SCREEN: The agent’s name and starting dilution or concentration being entered


3.2. Select apply to automatically calculate and save the antiviral agent concentrations or dilutions based on the plate layout [1]. Optionally, enter the virus name and dilution when using a single fixed multiplicity of infection for all virus-treated wells [2].
3.2.1. SCREEN: Apply being selected to calculate and save the antiviral agent concentrations or dilutions in the corresponding wells
3.2.2. SCREEN: The virus name and dilution being entered

3.3. Select the virus-only-treated wells [1] and assign them as positive controls by choosing the positive control option under well type [2]. Select the uninfected wells [3] and assign them as negative controls by choosing the negative control option under well type [4].
3.3.1. SCREEN: Virus-only-treated wells being selected 
3.3.2. SCREEN: Positive ctrl being chosen under well type
3.3.3. SCREEN: Uninfected wells being selected
3.3.4. SCREEN: Negative ctrl being chosen under well type

3.4. For an antibody neutralization assay, include positive and negative control antibodies on the same plate and designate both control antibodies as samples under well Type [1].
3.4.1. SCREEN: Positive and negative control antibody wells being designated as samples under well type

4. Treatment Addition and Data Acquisition

4.1. When the assay is ready for the antiviral agent addition, select abort current step to skip the remaining sweeps and proceed to the next step [1]. Select unlock plate [2], remove the plate from the cradle [3], and place the plate in the biological safety cabinet [4].
4.1.1. SCREEN: Abort current step being selected to skip the remaining sweeps
4.1.2. SCREEN: Unlock Plate being selected
4.1.3. Talent removing the plate from the cradle
4.1.4. Talent placing the plate in the biological safety cabinet

4.2. Using a multichannel pipette, gently dispense 100 microliters of the virus-antibody mixture into each well to obtain a final well volume of 200 microliters [1]. Return the plate to the cradle [2]. 
4.2.1. Talent gently dispensing 100 µL of the virus-antibody mixture into each well using a multichannel pipette
4.2.2. Talent returning the plate to the cradle

4.3. Navigate to the schedule tab [1], add step 3, specify the number of sweeps and the interval between sweeps, and ensure that the total sweep duration exceeds the expected treatment duration [2]. Select start to resume data acquisition and continue the assay [3].
4.3.1. SCREEN: Schedule tab being selected 
4.3.2. SCREEN: Step 3 being added and the number of sweeps and the interval between sweeps being specified
4.3.3. SCREEN: Start being selected to resume data acquisition

4.4. For data analysis, navigate to the data analysis tab [1], select the time point or interval [2] and wells to be included in the analysis for display on the plot chart [3], and choose normalized Cell Index from the Y-axis menu [4]. To display percent neutralization, select the corresponding option from the Y-axis menu [5].
4.4.1. SCREEN: Data Analysis tab being selected
4.4.2. SCREEN: A specific time point or time interval being selected
4.4.3. SCREEN: Wells being selected and added to the analysis
4.4.4. SCREEN: Normalized cell Index being selected
4.4.5. SCREEN: Percent neutralization being selected

Author: Step 4.4 has been added to bridge the protocol with the Results section. 
5. 

Results

6. Results 


6.1. Non-neutralizing monoclonal antibodies produced a complete cytopathic effect similar to the virus-only control [1], while partially neutralizing antibodies reduced virus-induced cytotoxicity, resulting in diminished but detectable cytopathic effect [2]. In contrast, fully neutralizing antibodies prevented the cytopathic effect and maintained impedance signals comparable to uninfected cell controls [3].

6.1.1. LAB MEDIA: Figure 2B. Video editor: Please highlight the red line marked “Full CPE”
6.1.2. LAB MEDIA: Figure 2B. Video editor: Please highlight the orange line marked “Partial CPE”
6.1.3. LAB MEDIA: Figure 2B. Video editor: Please highlight the black line marked “No CPE”

6.2. The monoclonal antibody r37.2D (Recombinant-thirty-seven-point-two-D) showed concentration-dependent neutralization, reaching nearly 100% at the highest antibody concentration [1]. Similarly, r25.1C (Recombinant-twenty-five-point-one-C) showed a sharp increase in neutralization with increasing antibody concentration [2], followed by a high neutralization plateau [3]. r12.1F (Recombinant-twelve-point-one-F) also demonstrated strong concentration-dependent neutralizing activity, reaching approximately 100% neutralization at higher concentrations [4]. In contrast, the negative control antibody rANDV-5 (Recombinant-an-D-V-five) showed negligible neutralizing activity across the tested concentrations [5].

6.2.1. LAB MEDIA: Figure 3D. Video editor: Please highlight the rise in the green curve of the upper-left graph labeled “r37.2D” 
6.2.2. LAB MEDIA: Figure 3D. Video editor: Please highlight the rise in the blue curve of the upper-right graph labeled “r25.1C” 
6.2.3. LAB MEDIA: Figure 3D. Video editor: Please highlight the blue line corresponding to the upper 4 points in the upper-right graph labeled “r25.1C” 
6.2.4. LAB MEDIA: Figure 3D. Video editor: Please highlight the orange curve of the lower-left graph labeled “r12.1F” 
6.2.5. LAB MEDIA: Figure 3D. Video editor: Please highlight the grey line of the lower-right graph labeled “rANDV-5” 
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