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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  
Can you record movies/images using your own microscope camera? (Y/N)_________  
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: _____________________________________________
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____Y____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) __           3.1., 3.2., 3.3., 4.2., 4.4., 4.7___
D.  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.) _____3.2. and 4.2._________
E.  Will the filming need to take place in multiple locations? (Y/N) ___Y___ If yes, how far apart are the locations? _Same building but different floors: laboratory on 6th floor and real-time PCR instrument on 3rd floor__

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Youichi Suzuki: This method can help answer key questions in the infectious disease field, such as dengue fever or chikungunya fever [1-INT].
1.1.1. Youichi Suzuki says the above statement in an interview style statement, while looking slightly off-camera.
1.2. Youichi Suzuki: The main advantage of this technique is that it is able to quantify viral RNA in a simple and rapid way [1-INT].
1.2.1. Youichi Suzuki says the above statement in an interview style statement, while looking slightly off-camera.

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Prof. Takashi Nakano: Although this method can provide insight into a basic virus research, it can also be applied to other research, such as high-throughput drug screening study and clinical diagnosis against human pathogenic viruses.
1.3.1. Prof. Takashi Nakano says the above statement in an interview style statement, while looking slightly off-camera. (Videographer Comment: The audio is hot on the earlier takes, so please use the later takes)
1.4. Assoc. Prof. Hong Wu: Visual demonstration of this method is critical as the sample processing steps under a biosafety cabinet are important to avoid the cross-contamination or laboratory infection.
1.4.1. Assoc. Prof. Hong Wu says the above statement in an interview style statement, while looking slightly off-camera.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.5. ** Youichi Suzuki: Demonstrating the procedure will be Sho Sakaguchi, an Assistant Professor and Akino Emi, a technical assistant from our 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. (Videographer Comment: This is Sho Sakaguchi)
1.5.2b. [Added Shot]: (Videographer Comment: This is Akino Emi)



Protocol: (read by voice talent at JoVE)
2. Synthesis of the DENV 3’UTR RNA Standard
2.1. After preparing the DNA template for the RNA standard [1-WIDE/MED], mix the in vitro transcription reaction with 100 ng of the prepared DNA template in a 0.2 mL PCR tube [2-MED-TXT]. Incubate at 37 °C in a thermocycler for 2 hours [3-MED].
2.1.1. Talent, approaches a clean hood, and begins to work. All of the needed materials should already be in the hood. TEXT: See text for the full composition of the IVT mix 
2.1.2. Talent mixes the transcription reaction with the prepared DNA template in a 0.2 mL PCR tube.
2.1.3. Talent places the PCR tube into the thermocycler, and then turns the thermocycler on.
2.2. After this, add 1 μL of DNase [1-MED] and continue the incubation at 37 °C for 15 minutes [2-MED]. Set out an RNA purification kit [3-MED], and add 80 μL of RNase-free water and 350 μL of capture buffer, including 1% β-mercaptoethanol, to the reaction mixture in a 1.5 mL tube [4-MED].
2.2.1. Talent adds DNase to the PCR tube.
2.2.2. Talent places the PCR tube back into the thermocycler.
2.2.3. Talent sets an RNA purification kit onto the lab bench.
2.2.4. Talent adds mixes the reaction mixture with RNase-free water and capture buffer to the in a 1.5 mL PCR tube. The RNA purification kit should be clearly visible in this shot.
2.3. Add 250 μL of 100% ethanol and use a pipette to mix [1-MED]. Then, assemble an RNA purification column with a collection tube [2-MED]. Transfer the RNA sample to the purification column [3-MED].
2.3.1. Talent adds ethanol to the PCR 1.5 mL tube and mixes with a pipette.
2.3.2. Talent assembles the RNA purification column on the lab bench.
2.3.3. Talent loads the RNA sample onto the purification column.
2.4. Centrifuge the column at 8,000 x g for 15 seconds, and discard the flow-through [1-MED]. Next, apply 500 μL of washing buffer to the column [2-MED], and centrifuge at 8,000 x g for 2 minutes [3-MED].
2.4.1. Talent places the column into a centrifuge, and then closes the centrifuge lid.
2.4.2. Talent loads washing buffer onto the column.
2.4.3. Talent places the column into the centrifuge. Do not reuse 2.4.1.
2.5. After this, place the column into a 1.5-mL microcentrifuge tube [1-MED/CU]. Add 50 μL of RNase-free water [2-MED], and incubate at room temperature for a minute [3-MED].
2.5.1. Talent places the column into a 1.5-mL microcentrifuge tube.
2.5.2. Talent adds RNase-free water to the microcentrifuge tube.
2.5.3. Talent places the microcentrifuge tube on the lab bench to incubate at room temperature.
2.6. Centrifuge the column at the maximum speed for 1 min to elute the RNA [1-MED]. Using a spectrophotometer, measure the optical density of 3 μL of the eluted RNA at 260 nm [2-MED/WIDE-TXT].
2.6.1. Talent places the microcentrifuge tube (containing the column) into a centrifuge, and closes the centrifuge lid.
2.6.2. Talent, at the spectrophotometer, measures the optical density of the sample. TEXT: Use 3 μL of water as a blank
2.7. Then, determine the copy number of the synthesized DENV 3’UTR RNA [1-MED-TXT]. Store the RNA standard at -80 °C until ready to use.
2.7.1. Talent, at a workstation computer, reviews data to determine the copy number of the synthesized DENV 3’UTR RNA (pronounce “dengue virus three prime U-T-R R-N-A”). TEXT: 1 ng of DENV 3’UTR RNA ≈ 4.05 x 109 copies.
2.7.2. Talent places the RNA in a freezer at -80 °C.
3. Processing of Virus Samples for RT-qPCR
3.1. First, mix 199 μL of a processing buffer with 1 μL of nuclease-free proteinase K [1-MED]. Using cell culture medium, serially dilute the prepared DENV 3’UTR RNA 1-to-10 to obtain RNA standards at concentrations ranging from 5 billion to 5 thousand copies per μL by repeating pipetting and vortex [2-MED-TXT].
(Videographer Comment: In 3.1, the script should also include "using a vortex and micro centrifuge") (Editor: Since it wasn’t specified exactly where this information should go, I haven’t included it. I’d proceed as-is and wait to see if the authors want it added when they make comments)
3.1.1. Talent, in a biological safety cabinet, mixes the processing buffer with nuclease-free proteinase K.
3.1.2. Talent, still in the biological safety cabinet, prepares RNA standards as described above. TEXT: See text for medium composition. (Author Comment: This step was performed like this: 1) transfer RNA (with higher concentration) to a 1.5 mL tube containing medium (for lower concentration), 2) pipetting, 3) close cap and vortex the tube, and then 4) repeat the steps 1-3) (Editor: This VO is lengthy, and I’m sure the shot is too. It appears as though the authors mostly matched the order of the actions to the order it was written, so I’d suggest just timing it as best you can. As long as the additions occur during the main original VO and the vortexing occurs when mentioned, I think it will work)
3.2. Transfer 5 μL of the culture supernatant of DENV-infected cells and the DENV 3’UTR RNA standard to either 8-tube PCR strips or the wells of a 96-well PCR plate [1-MED]. Mix in 5 μL of the solution containing processing buffer and proteinase K [2-MED].
3.2.1. Talent, still in the biological safety cabinet, transfers some of the culture supernatant of DENV-infected cells, and some of the DENV 3’UTR RNA standard, to the wells of the 96-well PCR plate.
3.2.2. Talent, still in the biological safety cabinet, adds the solution containing processing buffer and proteinase K to the 96-well plate and seals the plate.
3.3. Centrifuge briefly at 200 x g for 5 seconds [1-MED]. Incubate the samples in a thermocycler at 25 °C for 10 min, and then at 75 °C for 5 min [2-MED/CU].
3.3.1. Talent places the 96-well PCR plate into a centrifuge, and then closes the centrifuge.
3.3.2. Talent loads the 96-well plate into the thermocycler, and then closes and starts the thermocycler.
4. Real-time PCR Analysis 
4.1. Using DENV 3’UTR-specific primers and a fluorogenic probe, prepare an RT-qPCR master mix, with a one-step RT-PCR reagent, in a 1.5-mL microcentrifuge tube [TXT].
4.1.1. Talent, inside a clean hood… TEXT: See text for details on preparing the master mix.
4.2. Aliquot 8 μL of the master mix into a well of a 96-well real time PCR plate [1-MED/CU]. Then, add 2 μL of each sample to each wells of the 96-well real-time PCR plate [3-MED].
4.2.1. Talent, inside a clean hood, adds the master mix to a well of the 96-well RT-PCR plate.
4.2.2. Talent, still inside the clean good, adds each sample to the 96-well RT-PCR plate.
4.3. Seal the plate with optically clear adhesive film [1-MED]. Briefly centrifuge the plates at 200 x g for 5 seconds to remove any air bubbles [2-MED].
4.3.1. Talent, still inside the clean hood, seals the plate with clear adhesive film.
4.3.2. Talent places the PCR plate into a centrifuge, and then closes the centrifuge.
4.4. Then, place the plate in a real-time PCR instrument [1-MED].
4.4.1. Talent places the plate into an RT-PCR instrument, and then closes it.
4.5. Using a real-time PCR-associated software [1-MED-over the shoulder], navigate to the Setup window and assign the well of a reaction to be analyzed as the Unknown sample [2-SCREEN].
4.5.1. Establishing shot of the talent at the workstation computer, opening the RT-PCR-associated software.
4.5.2. *To be provided by authors: Screen Capture - Navigate to the Setup window and assign the well of a reaction to be analyzed as the Unknown sample. Authors: Please upload this file to your upload link.
4.6. Next, assign the well of the serially diluted DENV 3’UTR RNA as the Standard, and type the expected copy number of RNA standard in each well [1-SCREEN]. Assign the non-template control as the Negative Control [2-SCREEN]. Then, start the RT-PCR instrument and cycle the plate as outlined in the text protocol [3-MED].
4.6.1. *To be provided by authors: Screen Capture - Assign the well of the serially diluted DENV 3’UTR RNA as the Standard, and type the expected copy number of RNA standard in each well. Authors: Please upload this file to your upload link.
4.6.2. *To be provided by authors: Screen Capture - Assign the non-template control as the Negative Control. Authors: Please upload this file to your upload link.
4.6.3. Talent starts the RT-PCR instrument.
4.7. [bookmark: _GoBack]In the Analysis window, click on Analyze and make sure that the correlation coefficient of the standard curve generated is equivalent to or greater than 0.98 [1-SCREEN-TXT]. Generally, use the default Ct settings for the analysis [2-MED-over the shoulder SCREEN-TXT].
4.7.1. *To be provided by authors: Screen Capture - In the Analysis window, click on Analyze and make sure that the correlation coefficient of the standard curve generated is equivalent to or greater than 0.98. Authors: Please upload this file to your upload link. TEXT: R2 = 0.98
4.7.2. Talent, at the workstation computer, continuing with the analysis using the default Ct (pronounce “C-T”) settings. Alternatively, provide a SCREEN capture showing the default Ct settings. (Author Comment: We will capture the screen and upload it.) TEXT: Threshold: auto; Baseline start cycle: auto; Baseline end cycle: auto
5. Results: Real-time Quantitative Polymerase Chain Reaction of Virus RNA
5.1. In this study, a serial 10-fold dilution of the standard DENV RNA (pronounce “dengue virus R-N-A”) is subjected to a direct RT-qPCR analysis using 3’UTR-specific (pronounce “three-prime U-T-R”) primers and a fluorogenic probe [1-LM-TXT]. The linear curve of this analysis shows that the correlation is good [2-LM].
5.1.1. LAB MEDIA: Fig_2.ai – Show only Figure 2C. TEXT: Callahan, J.D. et al. Journal of Clinical Microbiology. (2001).
5.1.2. LAB MEDIA: Fig_2.ai – Still show only Figure 2C. Visually emphasize the dotted line and the data points (each in a different way or with a different color). Also visually emphasize the correlation coefficient (R2 = 0.98726).
5.2. Next, this direct RT-qPCR assay is applied to quantify the DENV in the culture supernatant of virus-infected cells [1-LM]. A good correlation is seen between the DENV infectious titer and the Ct – a cycle number that is considered to be the point at which the fluorescent signal rises with exponential growth above the background [2-LM].
5.2.1. LAB MEDIA: Fig_3.ai – Show only Figure 3A.
5.2.2. LAB MEDIA: Fig_3.ai – Still show only Figure 3A. Visually emphasize the dotted line and the data points (each in a different way or with a different color). Also visually emphasize the correlation coefficient (R2 = 0.99981).
5.3. When Ct values generated from a serial dilution of the DENV stock with known infectious titers are plotted on the previously generated standard curve [1-LM], the data for the samples ranging between 0.08 and 8,000 PFU per reaction are seen to be within the range of those subjected to standard RNA [2-LM].
5.3.1. LAB MEDIA: Fig_3.ai – Show only Figure 3B.
5.3.2. LAB MEDIA: Fig_3.ai – Still show only Figure 3B. Visually emphasize the plotted line. Hold this emphasis for 5.4.1.
5.4. This indicates that DENV samples with a wide range of infectious titers can be analyzed at the same time when using this technique [1-LM].
5.4.1. LAB MEDIA: Fig_3.ai – Still show only Figure 3B. Hold the emphasis from 5.3.2 for this voiceover narration.
5.5. This assay is further assessed for its applicability to validating antiviral agents against DENV [1-LM]. When treated with 50 μg/mL of MPA, a reduction of approximately 99.87% of the DMSO-treated control culture is observed [2-LM].
5.5.1. LAB MEDIA: Fig_4.ai
5.5.2. LAB MEDIA: Fig_4.ai – Visually emphasize the left-most data column, which represents the data for 50 μg/mL of MPA.
5.6. Lastly, applications of this assay with other RNA viruses are tested [1-LM]. When a stock of yellow fever virus 17D vaccine strain is subjected to direct RT-qPCR, a standard curve is generated with a good direct correlation between virus titers and Ct values [2-LM]. Likewise, direct RT-qPCR analysis of the measles virus and Chikungunya virus Ross strain stock gives a good regression between infectious titers and Ct values [3-LM].
5.6.1. LAB MEDIA: Fig_5.ai – Show all of Figure 5 on-screen at once.
5.6.2. LAB MEDIA: Fig_5.ai – Emphasis/Zoom in onto Figure 5A, having it fill most of the screen for this voiceover narration.
5.6.3. LAB MEDIA: Fig_5.ai – Switch emphasis/focus to show both Figure 5B and 5C on screen at the same time.



6. Conclusion (said by authors on camera)
6.1. Youichi Suzuki: This technique will pave the way for researchers in the field of screening study handling a large number of samples to explore new antiviral drugs because of its simplicity.
6.1.1. Youichi Suzuki says the above statement in an interview style shot, looking slightly off camera.
6.2. Youichi Suzuki: Don't forget that working with infectious materials can be extremely hazardous and precautions such as the use of personal protective equipment and a clean biosafety cabinet should always be taken while performing this procedure.   
6.2.1. Youichi Suzuki says the above statement in an interview style shot, looking slightly off camera.


Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.


General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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