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Authors, please fill out the brief questionnaire below.   

A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? No  
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) No 
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.)
2.2, 3.4, 4.2, 4.4, 5.2
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.) 
4.1- To ensure success it is important to pipette slowly and accurately and double check all solutions going into the master mix. 
E.  Will the filming need to take place in multiple locations? (Y/N) Yes
 If yes, how far apart are the locations? They are right next door to one another (~20 feet).

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. Laura Lamb: This method can quickly determine if samples contain zika virus. This is useful for pregnant women, couples trying to conceive, or surveillance of local mosquito populations that are at risk for zika infection.
1.1.1. Laura Lamb says the above in an interview style statement, looking slightly off-camera.
1.2. Laura Lamb: The main advantage of this technique is that it is fast, easy, does not require expensive equipment, and can be done without an RNA isolation step.
1.2.1. Laura Lamb says the above in an interview style statement, looking slightly off-camera.

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Laura Lamb: The implications of this technique extend toward diagnosis of zika infection, because infection during pregnancy is linked to miscarriage, stillbirth, and other severe congenital, neurological birth defects.
1.3.1. Laura Lamb says the above in an interview style statement, looking slightly off-camera.
1.4. Sarah Bartolone: Though this method can provide insight into zika, it can also be applied to other infectious diseases, such as dengue, chikungunya, or West Nile virus by using virus specific primers.
1.4.1. Sarah Bartolone says the above in an interview style statement, looking slightly off-camera.

C.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.5. All methods described here have been approved by the Institutional Review Board (IRB) of Beaumont Health. All experiments were performed in accordance with relevant guidelines and regulations.






Protocol: (read by voice talent at JoVE)
2. RT-LAMP Primer Preparation
2.1. To begin, reconstitute each RT-LAMP (pronounce as written “R-T-lamp”) primer in molecular grade water to a final concentration of 100 μM [1-MED]. Briefly vortex the primer solution to ensure the solution is homogenous [2-MED]. Centrifuge for about 5 seconds at maximum speed to collect the primer solution [3-MED].
2.1.1. Establishing shot. Talent approaches the bench and begins to reconstitute a primer by adding molecular grade water.
2.1.2. Talent vortexes the primer.
2.1.3. Talent loads the primer (or several primer) into a centrifuge, and then turns the centrifuge on.
2.2. Then, prepare a 10x RT-LAMP Primer Mix as outlined in Table 2 of the text protocol [1-MED]. Vortex briefly to ensure homogeneity [2-CU], and centrifuge briefly at maximum speed to avoid any loss [3-MED].
2.2.1. Talent, at the lab bench, mixes components to create the 10x RT-LAMP Primer Mix. Any step in the preparation will work for this shot since the viewer is being referred to the text for specifics.
2.2.2. Close up shot of the Primer Mix being vortexed.
2.2.3. Talent places the Primer Mix into a centrifuge, and then turns the centrifuge on.
2.3. Store the primers at -20 °C between uses, avoiding any free-thaw cycles [1-MED-over the shoulder].
2.3.1. Talent transfers the primer to a freezer at -20 °C.
3. Sample Preparation
3.1. For human urine samples – use either fresh urine, frozen urine, or urine in preservative [1-CU]. Thaw any frozen samples on ice before use [2-MED].
3.1.1. Close up pan over a variety of human urine samples. Alternatively, if the mentioned sample types are not available, a close up of a prepared urine sample will suffice.
3.1.2. Talent transfers a frozen sample to ice to thaw.
3.2. Human serum samples should be either fresh or frozen, while ZIKV infected cell lines should contain either conditioned media or cell lysates [1-CU].
3.2.1. Close up pan over the mentioned sample types. Alternatively, if all of the sample types mentioned are not available, film a CU shot of prepared samples that are.
3.3. Finally, for Ae. aegypti mosquitoes (pronounce “Aye-EE-deez EE-gyp-tie”) – use whole carcasses, either fresh or frozen [1-CU/ECU]. Thaw any frozen mosquito carcasses on ice [2-MED].  Place an individual mosquito in 100 μL of PBS [3-MED].
3.3.1. Close up, or extreme close up, on a whole mosquito carcass. Several carcasses can be in the shot as well.
3.3.2. Talent transfers a batch of frozen mosquitos to ice to thaw.
3.3.3. Talent places a single mosquito into a tube with 100 μL of PBS.
3.4. Using a P10 pipette tip, crush the mosquito 10 times and homogenize it to create a crude mosquito lysate [1-CU/ECU]. Briefly centrifuge the crude lysate to pellet any debris, and use the supernatant for downstream RT-LAMP analysis [2-MED-TXT].
3.4.1. Close up as the talent uses a P10 pipette tip to smash the mosquito.
3.4.2. Talent transfers the tube, containing the smashed mosquito, to a centrifuge and then turns the centrifuge on. TEXT: Centrifuge: ~10,000 x g for 5 s
4. RT-LAMP Assay
4.1. To begin, prepare an RT-LAMP master mix reaction on ice for each primer set to be used as outlined by Table 3 in the text protocol [1-MED]. Vortex each sample to ensure it is well mixed [2-MED], then briefly spin them down to prevent volume loss [3-MED].
4.1.1. Talent, at the lab bench, prepares a master mix reaction. A few previously prepared reactions should be visible on ice. Any action in this preparation can be shown since the viewer is being referred to the text for details.
4.1.2. Talent vortexes a sample.
4.1.3. Talent places the samples into a centrifuge, and then turns the centrifuge on.
4.2. For each reaction, pipet 23.0 μL of the RT-LAMP master mix into a 200 μL PCR tube [1-MED]. Then, add 2 μL of sample to bring the total volume to 25.0 μL [2-CU]. Use molecular grade water for the negative control, and make sure to include a positive control [3-MED].
4.2.1. Talent pipets RT-LAMP master mix into a 200 μL PCR tube.
4.2.2. Talent adds 2 μL of sample. This can also be filmed as a MED shot.
4.2.3. Talent sets asides the controls – first a negative control, then the positive. Make sure they are clearly labeled.
4.3. Optionally, include a specificity control reaction of a related arbovirus, such as dengue virus, as outlined in the text protocol [1-CU].
4.3.1. Close up shot of a specificity control reaction on the bench. Make sure it is clearly labeled.
4.4. Using a heat block, water bath, or thermocycler – heat the samples at 61 °C for 30 min [1-MED]. After this, increase the heat to 80 °C for 10 min to heat deactivate the polymerase [2-MED].
4.4.1. Talent transfers the samples into a heating device (one of the devices named above) to heat.
4.4.2. Talent approaches the device and adjusts the heat up to 80 °C. Also film a CU of the temperature adjustment being made.
5. RT-LAMP Analysis
5.1. Perform the RT-LAMP analysis in a separate, enclosed space [1-MED/WIDE]. [2-CU]. Dilute the fluorescent nucleic acid dye 1:10 in TAE buffer [3-MED-TXT].
5.1.1. Establishing shot of the talent entering a separate, enclosed space.
5.1.2. Close up of the RT-LAMP reactions, lined up, showing their different colors. (MOVE TO AFTER 5.2.1)
5.1.3. Talent dilutes the nucleic acid dye in TAE buffer. Make sure the talent is clearly wearing gloves in this shot. TEXT: See text for buffer composition; Wear gloves when handling fluorescent nucleic acid dye.
5.2. Add 2 μL of the fluorescent nucleic acid dye dilution to 12 μL of the RT-LAMP reaction [1-MED]. Assess the RT-LAMP reactions visually by looking for the presence of a color change [2-CU].
5.2.1. Talent adds fluorescent nucleic acid dye dilution to the RT-LAMP reaction.
5.2.2. Close up of the RT-LAMP reactions, lined up, showing their different colors
5.3. Optionally, use a camera to take pictures of RT-LAMP reactions on a white background [1-MED].
5.3.1. Talent uses a camera to take pictures of RT-LAMP reactions on a white background.
5.4. Next, place the samples under a 302 nm UV light to confirm the presence of RT-LAMP products by fluorescence [1-MED-TXT]. Use a camera to take a picture of the result [2-MED].
5.4.1. Talent places the samples under a 302 nm UV light. Talent should clearly be wearing eye protection in this shot. TEXT: Wear eye protection when working with UV light
5.4.2. [bookmark: _GoBack]Talent uses a camera to take a picture the computer to visualize the samples after they’ve been treated with UV light.
5.5. To begin performing electrophoresis, pour a 2% agarose gel in 1x TAE buffer with a nucleic acid stain for visualization [1-MED-TXT]. Add 5 μL of a DNA ladder in the first lane to compare the molecular weights [2-MED].
5.5.1. Talent pours agarose gel in TAE buffer with a nucleic acid stain. Talent should clearly be wearing gloves in this shot. TEXT: Wear gloves with working with nucleic acid stain.
5.5.2. Talent adds a DNA ladder in the first lane.
5.6. For each RT-LAMP reaction, mix 13 μL of RT-LAMP reaction mixture with 2 μL of DNA loading dye [1-MED]. Load this 15 μL mixture [2-MED].
5.6.1. Talent mixes the RT-LAMP reaction mixture with the DNA loading dye.
5.6.2. Talent loads this mixture onto the gel.
5.7. Run the gel at 90 V for 90 min [1-MED], or until the bands are separated and image with 302 nm UV light [2-CU].
5.7.1. Talent begins to run the gel.
5.7.2. Close up of the gel after it has finished running – showing that the bands are separated. DNA has run
5.7.3. [Added shot]: Close up of gel under UV light on computer- showing that the bands are separated (Editor: There doesn’t seem to be enough VO here to show 5.7.2 and 5.7.3, but both go with the VO meant for 5.7.2. If it looks okay, I would show 5.7.3 as a side-by-side during “…image with 302 nm UV light”)
5.8. When finished, dispose of RT-LAMP reactions in double sealed bags [1-MED-TXT]. 
5.8.1. Talent places the reactions into double sealed bags. TEXT: Do not autoclave
6. Results: Analysis of RT-LAMP Reactions
6.1. In this study, three different methods are utilized to analyze RT-LAMP reactions [1-LM]. When using fluorescent nucleic acid dye, positive reactions become yellow/green in color, while negative reactions appear orange [2-LM].
6.1.1. LAB MEDIA: JoVE58436_R1_Fig 2.pdf
6.1.2. LAB MEDIA: JoVE58436_R1_Fig 2.pdf – In the top images (the pictures of the vials), visually emphasize the positive (yellow/green) and negative (orange) samples as they are each mentioned in the voiceover narration.
6.2. This dye also results in a fluorescent signal when samples are excited by UV light [1-LM]. Lastly, RT-LAMP reactions can be run out on an agarose gel [2-LM]. Positive RT-LAMP reactions will have a banding pattern, whereas negative reactions will have no DNA bands [3-LM].
6.2.1. LAB MEDIA: JoVE58436_R1_Fig 2.pdf – in the middle images (the black bar with an “M” to the left of it that show fluorescent pictures of the vials), visually emphasize the vials that give off a fluorescent signal (the visibly white liquid).
6.2.2. LAB MEDIA: JoVE58436_R1_Fig 2.pdf – Visually emphasize the entire lower images, which are the run agarose gels.
6.2.3. LAB MEDIA: JoVE58436_R1_Fig 2.pdf – Within the visually emphasized images of the run agarose gels, visually emphasize the columns with banding patterns (these will be the same columns with fluorescent signal in the middle image and a yellow/green color in the top image.
6.3. These methods are used to demonstrate the specificity of the ZIKV RT-LAMP reaction [1-LM]. Only the ZIKV molecular control has a positive RT-LAMP reaction [2-LM]. Furthermore, while ZIKV is detected in both the urine and serum of a patient with known ZIKV infection [3-LM], it is not seen in the asymptomatic control patient without ZIKV infection [4-LM].
6.3.1. LAB MEDIA: JoVE58436_R1_Fig 2.pdf – Zoom in on Figure 2A so it is all that is shown.
6.3.2. LAB MEDIA: JoVE58436_R1_Fig 2.pdf – Still showing only Figure 2A. Visually emphasize the entire column (in all three images) for the ZIKV control, which is the second column from the left.
6.3.3. LAB MEDIA: JoVE58436_R1_Fig 2.pdf – Still showing only Figure 2A. Visually emphasize both of the right-most columns (in all three images) under the Z01 header, which represent the patient with the known infection.
6.3.4. LAB MEDIA: JoVE58436_R1_Fig 2.pdf – Still showing only Figure 2A. Visually emphasize both columns (in all three images) under the C01 header, which represent the uninfected patient.
6.4. The samples are then tested for human 18s rRNA [1-LM]. Only the samples taken from patients are seen to be positive for 18s rRNA [2-LM]
6.4.1. LAB MEDIA: JoVE58436_R1_Fig 2.pdf – Transition to show Figure 2B.
6.4.2. LAB MEDIA: JoVE58436_R1_Fig 2.pdf – Still showing only Figure 2B. Visually emphasize the four right most columns (everything under the C01 and Z01 headers).
6.5. Mosquito samples can be similarly tested for ZIKV or the RT-LAMP quality control, AEDAE [1-LM]. Only the positive molecular control for ZIKV and the mosquito infected with ZIKV are seen to be positive for ZIKV [2-LM]. However, all the mosquitoes are positive for AEDAE by RT-LAMP [3-LM].
6.5.1. LAB MEDIA: JoVE58436_R1_Fig 3.pdf
6.5.2. LAB MEDIA: JoVE58436_R1_Fig 3.pdf – In Figure 3A, visually emphasize everything under the ZIKV header (the colored vials, the fluorescent images, and the banding) for both the control and the mosquito.
6.5.3. LAB MEDIA: JoVE58436_R1_Fig 3.pdf – In Figure 3B, visually emphasize all three columns (the colored vials, the fluorescent images, and the banding) under the “1 mosquito” header.


7. Conclusion (said by authors on camera)
7.1. Sarah Bartolone: Once mastered, this technique can be done in under 30 minutes if it is performed properly [1-INT].
7.1.1. Sarah Bartolone says the above in an interview style statement, looking slightly off-camera.
7.2. Sarah Bartolone: It’s important to remember that RT-LAMP reactions are prone to false-positive reactions. Preventive steps include using a thermolabile Uracil DNA Glycosylase in reactions, using a lateral work flow, performing analysis in a separate space, and reducing time post-amplification tubes are open [1-INT].
7.2.1. Sarah Bartolone says the above in an interview style statement, looking slightly off-camera.
7.3. Sarah Bartolone: Following this procedure, other methods like qPCR can be performed in order to answer additional questions like how many copies of the virus or other targets are present in the sample [1-INT].
7.3.1. Sarah Bartolone says the above in an interview style statement, looking slightly off-camera.
7.4. Laura Lamb: After watching this video, you should have a good understanding of how to use RT-LAMP to detect Zika virus and target controls in human urine and serum, as well as mosquitoes [1-INT].
7.4.1. Laura Lamb says the above in an interview style statement, looking slightly off-camera.
7.5. Laura Lamb: Don't forget that working with Zika virus and nucleic acid stain can be extremely hazardous and precautions such as wearing gloves should always be taken while performing this procedure. Given the association of Zika virus infection with congenital abnormalities, women who are pregnant, trying to conceive, or the partners of these women should significantly minimize their laboratory exposure to Zika virus [1-INT].
7.5.1. Laura Lamb says the above in an interview style statement, 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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