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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  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use 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 include step-by-step descriptions of software usage?  No
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 as soon as possible.

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. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

4. Filming location: Will the filming need to take place in multiple locations?   No
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  21
Number of Shots:  52

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· Fill out both required statements.
· 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.

Intro: 
Carolina Ilkow: My lab recently been focused in developing SARS-CoV-2 vaccine platforms and diagnostic assays. We recently developed a novel assay that can quickly and accurately detect SARS-CoV-2 antibodies.


REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Reza Rezaei: The protocol outlines a high-throughput assay for detecting anti-SARS-CoV-2 antibodies in patient serum samples, which is critical given the current pandemic.

REQUIRED: What is the main advantage of this technique?
1.2. Abera Surendran: The majority of current serologic assays sacrifice speed for sensitivity, or vice versa. Our data show that our assay has a high sensitivity and a quick response time.



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.

1.3. Carolina Ilkow: Demonstrating the procedure will be Reza Rezaei, a Graduate Student from my laboratory.  
1.3.1. INTERVIEW: Author saying the above. 
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.4. The protocol described below adheres to all ethics guidelines according to protocol code 20200371-01H. 

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 25 steps and/or 55 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. Production and Evaluation of the HiBiT-RBD Bioreporter
2.1. In order to produce a sufficient quantity of HiBiT-RBD bioreporter, begin by preparing for cell culture [1]. First, prepare complete Dulbecco’s modified Eagle medium containing 10% fetal bovine serum and 1% penicillin and streptomycin [2]. Then, warm the media in a 37-degree Celsius water bath [3]. Authors: How do you pronounce HiBiT-RBD? Hi bit R-B-D
2.1.1. WIDE: Establish the shot of talent working in the laboratory
2.1.2. Talent preparing DMEM
2.1.3. Talent warming the media in water bath
2.2. Turn the biological safety cabinet on [1] and use 70% ethanol for sterilizing the cabinet surface [2].
2.2.1. Talent turning the safety cabinet on
2.2.2. Talent using ethanol for sterilizing the surface
2.3. To culture the cell line [1], take it out from minus 80 degrees Celsius or liquid nitrogen [2] and thaw it in a 37-degree Celsius water bath [3].
2.3.1. Talent culturing the cell line
2.3.2. Talent taking out the cell line from -80 degrees/liquid nitrogen
2.3.3. Talent thawing the cell line in water bath
2.4. Mix the thawed cells with at least 10 milliliters of complete medium [1], pipette the cell suspension into a 10-centimeter Petri dish, and swirl the plate to distribute the cells uniformly [2]. Place the dish in a cell culture incubator at 37 degrees Celsius, 5% Carbon dioxide, and 85 to 95% humidity [3].
2.4.1. Talent mixing the thawed cells with complete medium
2.4.2. Talent pipetting the cell suspension to Petri dish and then swirling it
2.4.3. Talent putting the dish in the incubator
2.5. Observe the cells under the microscope until the confluency level reaches 80 to 90% [1]. At high confluency, remove the medium, wash the cells with warm PBS [2], and add 1 milliliter of 0.25% trypsin-EDTA to detach the cells from the surface [3].
2.5.1. Talent observing the cells under microscope Videographer: Take multiple takes for this shot as it is going to be reused in 2.6.1
2.5.2. Talent removing the medium and washing it with PBS
2.5.3. Talent adding Trypisn-EDTA to cells 
2.6. After approximately 5 minutes, look at the cells under a microscope [1]. If all cells are floating, add at least 4 milliliters of medium, and transfer the cell suspension into a new sterile tube [2]. Count the cells using a hemocytometer and add 1 million cells into each well of a 6-well plate for transfection [3]. 
2.6.1. Reuse 2.5.1
2.6.2. Talent adding medium and transferring the suspension into the fresh tube
2.6.3. Talent adding cells into 6-well plate
2.7. To perform transfection of the HiBiT-RBD plasmid, use 1 microgram of the HiBiT-RBD expression plasmid with a suitable transfection reagent [1]. Incubate for 10 to 15 minutes at room temperature [2], then add the total volume to each well of the plate, drop-wise [3].
2.7.1. Talent adding plasmid to transfection reagent
2.7.2. Talent incubating the plasmid at room temperature
2.7.3. Talent adding plasmid to the wells
2.8. On the next day, replace the medium containing the transfection mixture with complete medium. Observe the transfection control well 48 hours after transfection [1]. 
2.8.1. Talent replacing the medium containing transfection mixture with complete medium
2.9. Collect the supernatant in 1.5-milliliter microtubes [1]. Add 500 microliters of 1x passive lysis buffer, or PLB, to the cells [2], then incubate and shake the plate for 15 minutes at room temperature for cell lysis [3].
2.9.1. Talent collecting the supernatant in tube
2.9.2. Talent adding PLB to the cells
2.9.3. Talent incubating the plate on shaker at room temperature
2.10. Next, to evaluate of the luminescent signal from the bioreporter using a luciferase assay. First, prepare the reaction components and use the supernatant as the source of the bioreporter [1]. Dilute the LgBiT and substrate to 1x before use [2]. Authors: How to pronounce LgBiT? Large bit
2.10.1. Talent preparing reaction components for luciferase assay
2.10.2. Talent diluting LgBiT and substrate to 1x
2.11. Transfer 50 microliters of the supernatant from each well or tube to a 96-well plate [1] and add 50 microliters of 1x LgBiT to each well [2]. Incubate for 5 minutes at room temperature [3].
2.11.1. Talent transferring supernatant to 96-well plate
2.11.2. Talent adding LgBiT to each well
2.11.3. Talent incubating the plate at room temperature
2.12. Open the luminometer software [1], add 50 microliters of 1x substrate to each well [1], place the plate in the luminometer, and run the software [3].
2.12.1. Talent opening the software
2.12.2. Talent adding substrate to each well
2.12.3. Talent placing the plate in luminometer and running the software

3. Detecting Anti-RBD Antibody with a Fast and Sensitive Assay
3.1. In order to perform the HiBiT-RBD antibody detection assay, prepare the HiBiT-RBD bioreporter as previously described and combine 50 microliters of the HiBiT-RBD-containing supernatant with 1 microgram of the commercial SARS-CoV-2-RBD antibody in a 1.5-milliliter microtube [1]. 
3.1.1. Talent combining supernatant with the antibody
3.2. Add 20 microliters of immunoglobulin-binding protein, or protein G, to the solution. Bring the total volume to 300 microliters by adding PBS [1].
3.2.1. Talent adding Protein G to the solution and making up the volume by adding PBS
3.3. Incubate the tubes on a tube shaker or rotator for 30 minutes [1]. Centrifuge at 12,000 g for 30 seconds [2], then discard the supernatant and wash with PBS. Repeat the process three times to remove free HiBiT-RBD [3]. Resuspend the cells in 50 microliters of PBS and transfer it to a 96-well plate [4].
3.3.1. Tubes on shaker or rotator 
3.3.2. Talent putting the tubes for centrifugation
3.3.3. Talent discarding the supernatant and adding PBS
3.3.4. Talent resuspending the cells in PBS and then adding them to 96-well plate
3.4. Add 50 microliters of 1x LgBiT and wait for 5 minutes [1]. Then, add 50 microliters of 1x NanoLuc substrate [2]. Immediately read the luminescent signal with a luminometer [3]. Authors: How to pronounce NanoLuc? Nano luc (from Nano luciferase)
3.4.1. Talent adding 1x LgBit
3.4.2. Talent adding NanoLuc
3.4.3. Talent reading the signal using luminometer

4. High-throughput Detection of the SARS-CoV-2-specific Antibodies from Patient Serum Samples
4.1. Prepare larger quantities of the HiBiT-RBD bioreporter for a high-throughput assay and combine 20 microliters of magnetic protein G with 50 microliters of the HiBiT-RBD supernatant in each well of a 96-well plate for each sample [1]. 
4.1.1. Talent adding magnetic protein G with supernatant in 96-well plate
4.2. Add 10 microliters of the serum sample to each well and bring the total volume to 150 microliters by adding PBS [1].
4.2.1. Talent adding serum sample to each well and making up the volume upto 15 microliters
4.3. Incubate for 30 minutes on a shaker at room temperature [1], then place the plate on a magnetic washer to precipitate the protein G–antibody complex [2].
4.3.1. Talent incubating the plate
4.3.2. Talent placing the plate on magnetic washer to precipitate protein G-antibody complex
4.4. Discard the solution in the middle section of each well, and add PBS for washing. Repeat the washing step at least three times to remove excess HiBiT-RBD [1]. Add 50 microliters of 1x PBS and 50 microliters of 1x LgBiT [2] and incubate for at least 5 minutes at room temperature [3].
4.4.1. Talent discarding the solution in the middle section of each well and adding PBS
4.4.2. Talent adding PBS and LgBiT
4.4.3. Talent incubating the plate
4.5. Prepare the luminometer software, then add 50 microliters of 1x substrate [1]. Place the plate in the machine [2], run the software, and record the signals. Compare the signals from serum samples, control samples, and background signal from empty wells [3].
4.5.1. Talent adding substrate
4.5.2. Talent placing plate in the machine
4.5.3. Talent analyzing the signals provided by the software


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

Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
2.7
3.3
3.4
4.1
4.2
4.3



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: XXX. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results: SARS-CoV-2 Antibody Detection using HiBiT-based Bioreporter
5.1. The signals from both the HiBit-RBD-containing cell lysate and supernatant of the transfected cells were recorded to evaluate the appropriate protein source. The data showed low background compared to a strong signal when both parts were combined [1].
5.1.1. LAB MEDIA: Figure 2 
5.2. The addition of protein G helps antibody precipitation. The assay was used to compare the signal from a commercial SARS-CoV-2-neutralizing antibody with a control IgG. The specific antibody signal was robust, while the control antibody had close to the luminescent background level [1].
5.2.1. LAB MEDIA: Figure 4 Video editor: Please highlight graph 4A
5.3. Recombinant attenuated oncolytic vesicular stomatitis virus, or VSV, with a mutation at position 51 of the M protein expressing exogenous RBD was used to vaccinate mice. The serum collected from vaccinated mice produced a robust signal compared to no signal in mice injected with control VSV [2]. 
5.3.1. LAB MEDIA: Figure 4 Video editor: Please highlight graph 4B
5.4. This protocol can be used for detection of the SARS-CoV-2 antibodies in patient serum samples [1].
5.4.1. LAB MEDIA: Figure 4 Video editor: Please highlight graph 4C


Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver 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.
6.1. Abera Surendran: (3.3 – 4.5) The wash steps following incubation with Protein G are critical for reducing the background signal. In addition, the substrate should be added to all of samples quickly to avoid signal loss.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Reza Rezaei: With a few additional optimization steps, the same assay can used to analyze blood samples and  could be an effective method for determining anti-SARS-CoV-2 antibodies in patient blood samples.

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.
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