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Author Questionnaire: 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? No
Can you record movies/images using your own microscope camera? Not applicable
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.

2. Does your protocol include software usage? Yes
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.)
2.1: Determining concentration of total RNA
3.2: Preparation of master mixes – correct primers for each tube
3.3: Addition of RNA to correct wells
3.5: Correct set up of the PCR machine
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.)
Ensuring data analysis is correct. 4.1 must be completed along with 4.2 to obtain an overall result. Analysis of amplification plots without dissociation curves can results in a false positive result.
5. Will the filming need to take place in multiple locations? Yes
If yes, how far apart are the locations? Same building


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee. 

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Denise Marston: This real-time SYBR RT-PCR is suitable to rapidly diagnose rabies in ante-mortem and post-mortem samples. The pan-lyssavirus primers have been optimized to identify all member of the Lyssavirus genus. 

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

1.2. Denise Marston:  This is a rapid, sensitive, and ‘closed tube’ assay that detects viruses across the Lyssavirus genus, including highly divergent species from clinical specimens. 

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


OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.3. Lorraine McElhinney: The OIE has recently accepted molecular assays to report rabies infection. This is particularly important for decomposed specimens which often cannot be diagnosed by virus culture or antigen detection methods. 

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

1.4. David Selden: Due to the sensitivity of this assay, good laboratory practice, including separation of the different stages, is vital to minimize the risk of contamination. 

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




Introduction of Demonstrator: (Said by you on camera)

1.5. Lorraine McElhinney: Demonstrating the procedure will be Daisy Jennings, a diagnostician from my laboratory. 

1.5.1. Interview style: Author saying the above 
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.





































Section - Protocol
2. Preparation of RNA Dilution Series 
2.1. Start by quantifying RNA with a Micro-Volume Spectrophotometer [1-TXT]. Ensure the machine is set to RNA and use 1 to 2 microliters of molecular grade water to normalize the machine and establish a baseline [2]. Measure RNA concentration [3] and adjust it to 1 microgram per microliter [4-TXT].
2.1.1. WIDE: Establishing shot of talent carrying samples to spectrophotometer. TEXT: Prepare RNA using TRIzol extraction or RNA extraction method of choice 
2.1.2. MED: Talent setting the spectrophotometer to measure RNA.
2.1.3. CU: Talent putting RNA sample on spectrophotometer.
2.1.4. MED: Talent diluting sample. TEXT: Keep RNA on ice at all times!
2.2. [1] [2].
2.2.1. MED: Talent preparing RNA dilutions. Please order this as 2.2.2 
2.2.2. CU: Clearly labeled tube. Please order this as 2.2.1 NOTE: Authors don’t think this step should be in the video.

3. Real-time PCR
3.1. Plan the layout of your PCR plate with a spreadsheet, taking into account both test and control samples [1]. Prepare a PCR workstation by disinfecting surfaces and, if using a UV cabinet, turn on the UV light 10 minutes prior to starting [2] 
3.1.1. WIDE: Talent planning experiment on the bench.
3.1.2. WIDE: Talent disinfecting bench
3.1.3. [bookmark: _GoBack]Author Note: This shot of talent turning on the UV light should be moved to section 3.
3.2. Remove reagents and primers from the freezer to thaw, but keep the enzyme mix on ice at all times [1]. Mix the reagents and centrifuge briefly to collect the liquid [2-TXT]. Prepare PCR master mixes for lyssavirus and ß-actin according to manuscript directions [3]. Leave master mixes on ice until ready to use [4].
3.2.1. MED: Reagents thawing.
3.2.2. CU: Talent mixing reagents and centrifuging. TEXT: Do NOT vortex enzyme mix
3.2.3. MED: Talent adding reagents to master mix.
3.2.4. MED: Master mix on ice. 
3.3. Mix and centrifuge the prepared master mixes and dispense 19 microliters into the relevant wells of the PCR machine-compatible plate or strip tube [1]. In a separate room or a UV cabinet, carefully add 1 microliter of the prepared RNA [2]. If using a UV cabinet, turn on the UV light 10 minutes prior to starting [3.1.3]. After the test samples, add the positive control and the no template control [3].
3.3.1. MED: Talent adding master mix to plate.
3.3.2. CU: Talent adding test RNA to plate.
3.1.3: MED: Talent turning on the UV lamp. NOTE: Shot moved from section 3.1
3.3.3. CU: Talent adding controls to plate.

3.4. Denise Marston: When adding the RNA to the master mixes, ensure that it is added to the correct well – use the plate plan to aid this step.

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

3.5. Seal the plate, checking that the lids are flat across the plate [1], and spin it down to collect all liquid at the bottom of the wells. Ensure each well has the same volume of liquid, and no bubbles are visible [2]. Then, transfer the plate to the PCR machine [3]. Open the program [4], choosing SYBR Green with dissociation. Select wells to be analyzed and choose unknown as the sample type and SYBR as the fluorescent dye [5]. 

3.5.1. MED: Talent sealing plate.
3.5.2. CU: Liquid at the bottom of the wells.
3.5.3. MED: Talent putting PCR plate in machine.
3.5.4. WIDE: Talent programming PCR machine. 
3.5.5. SCREEN: Talent choosing SYBR green option, selecting dye and sample type. Author Note: In the screen capture file ‘3.5.5 and 3.6.1’ this part runs from the start until 24 secs in

3.6. Label the wells on the plate layout with the sample information, including whether the assay is for lyssavirus-L or ß-actin (B) [1]. Click on thermo-profile set up and modify the thermal cycling conditions as specified in the manuscript [1a]. Click ‘start’, then choose a location to save the file and check the box to switch off the lamp at the end of the run. When the option to start before lamp warm-up appears, click ‘run now’ but ensure that the lamp has less than 15 minutes to warm up [2]. VO Talent: Sorry for the length, step was edited to match screen captures. Please feel free to split it up into two sections when saying it.

3.6.1. SCREEN: Talent labelling the wells.
3.6.1a. SCREEN: Talent modifying thermocycling conditions NOTE: This was previously shot 3.5.4 but authors want it here, screen capture should be called 3.6.1a
3.6.2. SCREEN: Talent starting the run.




4. Data Analysis  
4.1. When the PCR run has been completed proceed with data analysis [1]. First, analyze the lyssavirus amplification plots; positive samples display exponential ramps [2] while negative samples have flat amplification plots with no Ct values [3].
4.1.1. SCREEN: Talent highlighting the correct wells.
4.1.2. SCREEN: Positive sample amplification plot. Author Note: These two are together in 4.1.1-4.1.2 file
4.1.3. SCREEN: Negative sample amplification plot.
4.2. Next, analyze the lyssavirus dissociation curve results of the test samples alongside the control samples [1]. A lyssavirus positive sample will have a melting temperature between 77 and 80 C [2] and overlap with the positive control [3].
4.2.1. SCREEN: Dissociation curves of test and control samples.
4.2.2. SCREEN: Emphasize the melting temperature of sample.
4.2.3. SCREEN: Positive control and positive sample curves overlapping. 
Author Note: These are together in one screen capture file
4.3. Next analyze  ß-actin amplification plots and dissociation curves, comparing with the controls to interpret the overall result [1-TXT].View the text report and use the details to record the Ct and Tm values obtained for the control RNA in a control card to confirm that the run was successful and that the test sample results can be reported [2].
4.3.1. SCREEN: Control validation. TEXT: See Table 4 in Manuscript Author Note: In file, 13-31 secs is highlighting the test and control samples B-actin amplification curve and 31-35 is dissociation curve. Please ignore the rest of the screen capture footage.

4.3.2. LAB MEDIA: Table ‘59709 4.3.2 control and sample table examples.xlsx’ 





Section – Results
5. Results: Pan-lyssavirus RT-PCR
5.1. This protocol is used to demonstrate the sensitivity of the pan-lyssavirus RT-PCR on a dilution series of a control standard virus [1]. The amplification curve indicates that as little as 10 picograms of lyssavirus can be detected [2] and the dissociation curves verify the melting temperature of the product [3].
5.1.1. Figure 1 A and B.
5.1.2. Figure 1 A. Video Editor: Emphasize the curve for the 10 pg target.
5.1.3. Figure 1 B. Video Editor: Emphasize the peak of the curves.
5.2. The melting temperature is used to confirm that the amplicon is lyssaviruses specific. The results here demonstrate a melting temperature range across the Lyssavirus genus of 77.34 to 79.67 C [1]. Melting temperature values below 76.8 or above 80.2 are considered non-specific [2].
5.2.1. Figure 1 F. 
5.2.2. Figure 1 F. Video Editor: Emphasize the area on the plot between 76.8 and 80.2 C.
5.3. The sensitivity of this RT-PCR assay is also determined by detecting RNA from three lyssavirus-positive brain samples [1]. As little as 0.1 picograms per microliter of target RNA can be detected for two out of the three samples [2].
5.3.1. Figure 2. 
5.3.2. Figure 2. Video Editor: Emphasize the 0.0001ng/uL data points for the RV3379 and RV108 curves.  
5.4. Notably, representatives from all recognized lyssavirus species are detected using this assay [1]. 
5.4.1. Figure 3.


Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

6.1. Daniel Dorey-Robinson: If analyzing RNA extracted from clinical samples such as saliva or CSF, B-actin results may be negative due to the lack of host DNA. Addition of an exogenous control can resolve this issue.
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.2. Daniel Dorey-Robinson: Sequencing of lyssavirus positive samples is recommended to provide additional information regarding the geographic and host origins of the rabies infection.
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.3. Denise Marston: Handling of lyssavirus positive, or suspected positive, samples must be within licensed biocontainment facilities approved within country. The extracted RNA is non-infectious, therefore handled within low containment laboratories. 
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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