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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?  Yes  
If Yes, can you record movies/images using your own microscope camera?
Yes  
Authors: Please use your microscope camera to film the scope shots and upload the file to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=19965043

2.13 and 3.13
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

3. Filming location: Will the filming need to take place in multiple locations?   No

Current Protocol Length

Number of Steps:  26
Number of Shots:  54 

Interviews 
1. Video 1: Author Interviews	Comment by Pallavi  Sharma: Authors: The statements are edited for clarity and length.

Videographer: Obtain headshots for all authors. 
What is the scope of your research? What questions are you trying to answer? 
1.1. Nicholas Jones: The IFA test assesses antibody response during rabies infection or evaluates the immune response from vaccines. It can be used to establish antibody presence in a sample and distinguish which antibody isotypes are present. 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


What research gap are you addressing with your protocol?
1.2. Kim Appler: Neutralizing antibody assays are the gold standard for rabies antibody detection to assess antibody titer in a person who has received pre- or post-exposure prophylaxis. Although the IFA test may yield different results than a neutralizing antibody assay, it can still provide valuable information when used as an alternative.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


What advantage does your protocol offer compared to other techniques?
1.3. Kim Appler: Typically, assays that measure rabies-neutralizing antibodies evaluate immune response. However, these tests take multiple days, requiring a virus in live cell culture. The IFA test allows advanced preparation of antigen slides for testing with results in a few hours compared to days.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

How will your findings advance research in your field?
1.4. Nicholas Jones: Using the IFA test in human rabies cases may lead to more answers about how an individual’s immune system responds to rabies infection. There is great variation amongst cases, and this test can provide results in a real-time manner during the disease.
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.


Protocol Videos 
2. Video 2: Safety and Antigen Slide Preparation
Demonstrator: Kim Appler
Ethics Title Card
2.1. Procedures involving human samples have been approved by the New York State Department of Health Wadsworth Center for assay development.

Protocol
2.2. To begin, wear personal protective equipment, including eye protection, a surgical mask, and non-latex gloves [1].
2.2.1. WIDE: Shot of talent wearing PPE kit.


2.3. Prepare 20 milliliters of mouse neuroblastoma or BHK-21 (B-H-K-Twenty-One) cells to a concentration of 3.0 x 105 cells/milliliter in EGM (E-G-M) [1-TXT]. Keep the prepared cells cold until they are ready to use [2].
2.3.1. Talent adds EGM to the cells. TXT: EGM: Eagle's minimum essential media + 10% FBS.
2.3.2. Talent places the cells on ice.


2.4. Next, prepare the CVS-11 (C-V-S-Eleven) virus by diluting it in EGM. Ensure to keep the prepared virus cold until used [1-TXT].
2.4.1. Talent adds EGM to the cells. TXT: Working concentration: 1.0 x 106.5 TCID50/mL

2.5. Clean the humidity slide chamber and polytetrafluoroethylene-coated well-microscope slides with 70% ethanol [1] and allow them to air-dry in the biosafety cabinet [2]. After cleaning, add distilled water to strips of absorbent paper in the slide chamber to ensure constant humidity throughout the procedure [3]. 
2.5.1. Talent cleans the humidity slide chamber and PTFE-coated well-microscope slides.
2.5.2. Talent places the slide for drying.
2.5.3. Talent adds distilled water to strips of absorbent paper in the slide chamber.

2.6. Using a pencil, label each slide with the required identification information, such as the lot number, date, and cell type [1]. Place the labeled slides in the slide chamber for storage [2].
2.6.1. Talent labels the slide.
2.6.2. Talent places the slide in the slide chamber.

2.7. Then apply 50 microliters of virus dilution to the wells on the microscope slides using a repeating pipette [1]. Apply 50 microliters of cell dilution to each well, being cautious not to contaminate the pipette tip with the virus already in the well [2].
2.7.1. Talent adds 50ul of virus dilution to the well on the microscope slides.
2.7.2. Talent pipettes cell dilution and adds 50ul of cell dilution to the well.

2.8. Afterward, close the humidity slide chamber [1], place it in the humid incubator between 34 and 36 degrees Celsius [2], and assess the cell infectivity after 24 hours [3].
2.8.1. Talent closes the humidity slide chamber.
2.8.2. Talent places the slide chamber in the incubator.
2.8.3. Talent observes the slide under the microscope. Move shot to 2.13.1 

2.9. Next, remove the slide from the humidity chamber [1] and meticulously aspirate the supernatant [2]. Wash the slide for 2 minutes in a PBS-filled Coplin jar, then allow it to air-dry [3]. 
2.9.1. Talent removes the slide from the humidity chamber.
2.9.2. Talent removes the supernatant.
2.9.3. Talent places the slide in the Coplin jar labeled PBS.

2.10. Put the slide in a cold acetone-filled Coplin jar to fix the sample [1]. Place the jar in a minus 20 degrees Celsius freezer approved for flammable materials for at least 1 hour [2].
2.10.1. Talent places the slide in the acetone-filled Coplin jar.
2.10.2. [bookmark: _Hlk135401249]Talent places the Coplin jar at -20 °C

2.11. Once the acetone evaporates and the slide dries, apply rabies direct fluorescent antibody conjugate to the slide's wells [1-TXT] and incubate the slide for 30 minutes in a 34 to 36-degree Celsius humid incubator [2]. 
2.11.1. Talent adds the antibody conjugate to the slide’s well. TXT: The antibody conjugate is prepared as per the manufacturer's instructions
2.11.2. Talent places the slide in the incubator.

2.12. Then, wash the slide twice in a Coplin jar of PBS for 2 minutes each [1]. Air-dry the slide and mount the coverslip with a 0.05 Molar Tris, 0.15 Molar sodium chloride, and 20% glycerol mountant [2].
2.12.1. Talent places the slide in the Coplin jar.
2.12.2. Talent adds mountant and places the coverslip on the slide. 

2.13. Use a fluorescent microscope at 200x magnification to evaluate the infectivity [1-TXT]. 
2.13.1. SCOPE: The infectivity is being checked. TXT: Repeat the process the next day if the cells are less than 50% infected
Authors: Please use your microscope camera to film the scope shots and upload the file to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=19965043

2.14. Next, remove the remaining slides from the incubator and humidity chamber [1]. Aspirate the supernatant from each well carefully [2], then place the slides in a Coplin jar with PBS for 1-2 minutes [3]. Allow the slides to air-dry for about 30 minutes and then store them at minus 80 degrees Celsius until use [4].
2.14.1. Talent removes the slides from the incubator and humidity chamber.
2.14.2. Talent removes the supernatant from the well. 
2.14.3. Talent places the slide in the coplin jar.
2.14.4. Talent places the slide at -80° C.

3. Video 3: Sample Preparation, IFA Procedure, and Slide Analysis
Demonstrator: Nicholas Jones

Ethics Title Card
3.1. [bookmark: _Hlk120633226]Procedures involving human samples have been approved by the New York State Department of Health Wadsworth Center for assay development.

Protocol
3.2. To begin, prepare dilutions of the patient’s serum or cerebrospinal fluid samples for testing [1].  Prepare the required conjugate at the appropriate working concentration by diluting it in PBS with 0.05% Evans blue [2].
3.2.1. WIDE: Talent preparing dilutions of the patient’s serum. 
3.2.2. Talent adds PBS to the conjugate.

3.3. For indirect fluorescent antibody tests, retrieve the appropriate number of prepared antigen slides required for the assay [1]. Allow the slides to defrost and dry completely [2]. 
3.3.1. Talent removes the prepared antigen slides from the freezer.
3.3.2. Talent places the slide for defrosting.

3.4. Next, place the slides in an acetone-filled Coplin jar [1] and transfer them to a minus 20 degrees Celsius freezer approved for flammable materials for 2 hours to overnight [2]. Afterward, remove the slides from the acetone and allow them to air-dry [3].
3.4.1. Talent places the slide in the Coplin jar.
3.4.2. Talent places the jar in the freezer,
3.4.3. Talent removes the slides from the acetone.

3.5. Now place the slides in a humidity chamber box inside the biosafety cabinet [1]. To maintain the humidity, add distilled water-soaked absorbent strips to the chamber [2]. Apply 50 microliters of each control sample, sample dilution, or PBS to the pre-determined well [3].
3.5.1. Talent places the slide in a humidity chamber box inside the biosafety cabinet.
3.5.2. Talent adds distilled water-soaked absorbent strips to the chamber.
3.5.3. Talent adds 50ul of control sample/sample dilution/ PBS to the pre-determined well.

3.6. Place the closed humidity slide chamber at 37 degrees Celsius, 5% carbon dioxide humid incubator for 30 minutes [1]. Once done, remove the humidity slide chamber from the incubator and transfer it into a biosafety cabinet [2]. 
3.6.1. Talent places the slide in the incubator.
3.6.2. Talent places the chamber into the BSC.

3.7. Using an aspirator tip, carefully aspirate the supernatant from each well without disturbing the cell monolayer [1]. Afterward, apply one drop of PBS to each well using a sterile dropper pipette [2]. 
3.7.1. Talent removes the supernatant from the well.
3.7.2. Talent adds a drop of PBS to the well.

3.8. Carefully aspirate the PBS and transfer each slide into a Coplin jar filled with PBS [1-TXT].
3.8.1. Talent places the slide into the Coplin jar. TXT: Wash 2x for a total of 15 min

3.9. Next, place the slides back into the humidity chamber box [1]. Apply 50 microliters of the appropriate anti-human antibody conjugate to each well [2] and incubate for 30 minutes in a humid incubator [3-TXT]. 
3.9.1. Talent places the slide in the humidity chamber box.
3.9.2. Talent adds 50 ul of anti-human antibody conjugate to each well.
3.9.3. Reuse 3.6.1  TXT:  37 °C; 5% CO2

3.10. At the end of the incubation, transfer the humidity chamber into a biosafety cabinet [1], aspirate the supernatant using an aspirator tip [2] apply one drop of PBS to each well using a sterile dropper pipette [3]. 
3.10.1. Reuse 3.6.2
3.10.2. Reuse 3.7.1
3.10.3. Reuse 3.7.2

3.11. After removing the PBS, wash the slide twice in a Coplin jar of PBS for a total of 15 minutes [1]. 
3.11.1. Reuse 3.8.1

3.12. Once washed, allow the slides to air-dry, then mount a coverslip with mounting media [1]. Take the slides and read them under fluorescent microscopy [2].
3.12.1. Talent mounts the coverslip on the slide.
3.12.2. Talent observing the slide under the fluorescent microscope.

3.13. Grade the samples from negative to 4 plus, with negative samples showing no fluorescence and 4 plus samples showing a bright green fluorescence [1].
3.13.1. SCOPE: Images of negative, +1, +2, +3 and +4 grade images.

3.14. Assign the samples an endpoint value represented by the dilution factor at which the sample displays a 1–2 plus grade [1-TXT]. 
3.14.1. An endpoint value is being assigned to the sample displaying a 1–2 plus grade. TXT:  Increase sample dilution if the endpoint is not reached 

Representative Results
3.15. After initial vaccination, high levels of both Immunoglobulin M and G were observed in the patient samples [1]. Approximately 6 months after vaccination, significantly lower levels of both antibodies were present in the patient samples [2], but Immunoglobulin M levels had dropped almost completely [3].
3.15.1. LAB MEDIA: figure 1 and Table 1
3.15.2. LAB MEDIA: Table 2
3.15.3. LAB MEDIA: Table 2 Video editor: please highlight the IgM column.

3.16. Eighteen months after vaccination, Immunoglobulin M antibodies were not detected in patient samples [1]. Immunoglobulin G levels persisted and stayed like those detected at the 6-month time point following the initial decrease from the 2-week time point [2].
3.16.1. LAB MEDIA: figure 2 and Table 3 Video editor: please highlight the IgM column.
3.16.2. LAB MEDIA: figure 2 and Table 3 Video editor: please highlight the IgG column.
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