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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? Y 
Can you record movies/images using your own microscope camera? Y  
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? N
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.) Steps 2.3., 3.2, 3.3.2, 4.1, 4.3.1, 4.6
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
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- when inoculating LD652 cells it is important to be gentle when aspirating media to not dislodge monolayer and to work with only a few wells at a time to ensure cells do not dry out.
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
E.  Will the filming need to take place in multiple locations? Y If yes, how far apart are the locations? All locations are within 75 feet of one another

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. Don Gammon: This method can help answer key questions in the viral immunology field, such as which host factors contribute to virus restriction and which virally encoded immune evasion proteins can block these host responses [1-MED].
1.1.1. Named author states the above, looking slightly off to the side. Interview style.  
1.2. Don Gammon: The main advantage of this technique is that it uses simplistic luminescence- or fluorescence- based assays to define conditions that allow for arbovirus replication in an otherwise abortive arbovirus infection of lepidopteran cells. Because there is minimal background viral replication in lepidopteran cells, it becomes relatively straightforward to detect conditions that promote arbovirus replication [1-MED].
1.2.1. Named author states the above, looking slightly off to the side. Interview style.  

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

N/A
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)

N/A

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

N/A


Protocol: (read by voice talent at JoVE)



2. General Lymantria dispar (LD652) Cell and Virus Culture 
2.1. To begin, maintain LD652 cells in 10-centimeter tissue-culture-treated dishes and passage the cells when they reach 80% confluency [1-CU].
2.1.1. Talent passages the cells. 
2.2. Pipette media onto the cell monolayer repeatedly to dislodge the cells [1-CU]. Then, dilute the sample in growth media to an approximate density of 100,000 cells per milliliter [2-CU].
2.2.1. Talent pipettes media over the cells once or twice. 
2.2.2. Talent adds growth media to the cells. 
2.3. After this, transfer 1 milliliter of the diluted culture to each well of a 24-well plate [1-CU-TXT]. Then, allow the cells to settle for at least one hour [2-MED].
2.3.1. Transfers cell culture to 1-3 wells of the plate. TEXT: 3 - 8 wells/treatment/plate. Authors: You do not need to do the whole plate. Doing so may make your filming session last for a very long time and with long shoots fatigue tends to set in. Do enough for the videographer to get sufficient footage and move on with the next step of your protocol. 
2.3.2. Talent sets the plate aside to allow the cells to settle. 
2.3.3. [Added Shot]: Camera shot of digital microscope screen showing settled cells. (Author Comment: this inserted shot was labeled as  "settled cells" on the slate.) (Editor: This could be used along with, or alongside, 2.3.2. Use whatever looks better)
3. General Viral Infection Protocol for Luminescence-based VSV rescue Assays in LD652 Cells  

3.1. 30 minutes prior to the infection, thaw stocks of VSV-LUC (Pronounce "VSV Luciferase") and VACV-WR (Pronounce "Vaccinia virus") virus on ice [1-MED]. Then, dilute VSV-LUC with and without VACV-WR into SFM such that an MOI of 10 and 25, respectively, is achieved [2-CU-TXT].
3.1.1. Talent places VSV-LUC and VACV-WR virus on ice. 
3.1.2. Talent adds VSV-LUC with and VSV-LUC without virus into SFM.
3.2. Aspirate mature LD652 media carefully to avoid disturbing the cell monolayer [1-CU]... and inoculate each well with 0.2 milliliters of virus [2-CU-TXT]. Next, add sterile SFM to additional wells to serve as “mock-infected” negative controls [3-CU].
3.2.1. Talent aspirates media from the plate with cells. 
3.2.2. Talent adds virus to 1-3 of the wells. TEXT: 0 hpi
3.2.3. Talent adds SFM to 1-3 wells. 
3.3. Incubate the cells in inoculum for 2 hours at 27 degrees Celsius [1-MED]. Then, remove the inoculum via aspiration and replace it with 1 milliliter of LD652 growth media in each well [2-CU-TXT].
3.3.1. Talent places the plate into the incubator and closes the incubator door. Videographer: Obtain multiple takes, this is repeated. 
3.3.2. Talent aspirates the inoculum from 1-3 wells and replaces it with growth media. TXT: 2 hpi
3.4. After this, allow the infection to proceed for 24 to 72 more hours [1-MED].
3.4.1. Use 3.3.1.
4. Luciferase Assay 
4.1. First, carefully aspirate the supernatant and add 1 milliliter of DPBS to each well [1-CU]. Using a syringe plunger, scrape the cells into DPBS [2-CU]. Then, transfer the cells to a microcentrifuge tube and centrifuge for 20 minutes at 400 x g and 4 degrees Celsius [3-MED].
4.1.1. Talent aspirates the supernatant from 1-3 wells and adds DPBS to the wells. 
4.1.2. Talent scrapes the cells from 1-3 wells with a syringe plunger.
4.1.3. Talent transfers the cells to a tube and places the tube in the centrifuge. 
4.2. Meanwhile, dilute 5x reporter lysis buffer in sterile water [1-CU]. After the centrifugation, aspirate the DPBS without disturbing the pellet [2-CU].
4.2.1. Talent dilutes reporter lysis buffer in sterile water. 
4.2.2. Talent removes the tube from the centrifuge and aspirates the DPBS. 
4.3. Next, resuspend the pellet in 150 microliters of 1x RLB [1-CU]. Then, incubate the sample in at -80 degrees [2-MED]...followed by a rapid thaw in a room temperature water bath [3-CU].
4.3.1. Talent resuspends the pellet in RLB. 
4.3.2. Talent places the sample in the freezer. Videographer: Obtain multiple takes, this is repeated. 
4.3.3. Talent places the sample in the water bath. 
4.4. After this, store the lysates at -80 degrees Celsius for further analysis [1-MED].
4.4.1. Use 4.3.2.
4.5. Thaw the lysates on ice [1-MED]... and pipette 20 microliters of lysate into the wells of a 96-well plate [2-CU].
4.5.1. Talent places the lysates on ice. 
4.5.2. Talent pipettes lysate into one of the wells of a 96-well plate. 
4.6. Next, add 100 microliters of luciferase assay reagent to each well of the plate [1-CU]. Immediately, measure the light intensity using a luminometer [2-MED-TXT].
4.6.1. Talent adds luciferase assay reagent to 1-3 wells of the plate. 
4.6.2. Talent places the plate into the luminometer. TEXT: See text for normalizing LU signals
5. Results:  Coinfection with VSV-LUC with VACV-WR Results in More LUC Signals
5.1. Under single infection conditions, LD652 cells restrict VSV-LUC replication. Thus, only a small LUC signal is observed. Coinfection, however, results in significantly higher LUC signals [1-LM].
5.1.1. Figure 2B (show only Figure 2B portion in image or zoom-in to Figure 2B portion)
5.2. Under single infection conditions, LD652 cells also restrict VSV-DsRed replication. Thus, only a small number of cells exhibit a Ds Red signal. Coinfection with vaccinia virus, however, results in most cells displaying DsRed signals by the end of the time course [1-LM].
5.2.1. Figure 1B (show only Figure 1B portion in image or zoom-in to Figure 1B portion)
5.3. Approximately 2% of the cells from the single infections were DsRed positive by 65 hours post infection. In contrast, approximately 77% of the coinfected cells were DsRed positive at the same time point [1-LM].
5.3.1. [bookmark: _GoBack]Figure 1C (show only Figure 1C portion in image or zoom-in to Figure 1C)


6. Conclusion (said by authors on camera)

6.1. Don Gammon: While attempting this procedure, it’s important to remember to optimize the time points at which luciferase assays or live cell imaging is conducted to ensure VSV has had enough time to produce a detectable signal [1-MED].
6.1.1. Named author states the above, looking slightly off to the side. Interview style. 
6.2. Don Gammon: Following this procedure, other methods like RNAi knockdown of host factors can be performed in order to identify potential antiviral factors restricting arbovirus replication [1-MED].
6.2.1. Named author states the above, looking slightly off to the side. Interview style.
6.3. Don Gammon: After its development, this technique paved the way for researchers in the field of viral immunology to explore the role A51R proteins in contributing to poxvirus replication and pathogenesis [1-MED].
6.3.1. Named author states the above, looking slightly off to the side. Interview style.
6.4. Don Gammon: Don't forget that working with eukaryotic viruses can be extremely hazardous and precautions such as wearing proper personal protective equipment should always be taken while performing this procedure [1-MED].
6.4.1. Named author states the above, looking slightly off to the side. Interview style.   


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.  


5.1.1.- Gammon_Figure2.tiff-Figure 2B
6.2.1- Gammon_Figure1.tiff- Figure 1B
6.3.1- Gammon_Figure1.tiff- Figure 1C


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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