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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? Y 
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.

C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.1., 2.5., 2.10., 2.11.

D. What is the single most difficult aspect of this procedure and what do you do to ensure success? The most important aspect of this procedure is to achieve high signal-to-background ratio in immunofluorescence staining. To ensure success, in Step 2.1 – rock the slide thoroughly to evenly distribute the cells and avoid the overflow of culture medium; and in Step 2.10 – apply appropriate pressure to remove the excess mounting medium to get best quality pictures.
E. Will the filming need to take place in multiple locations? Y, different floors same building
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. Subodh K Samrat: This method can help answer key questions in the protein trafficking field about nuclear and cytoplasmic translocation in systems within which live imaging is not available.
1.2. Subodh K Samrat: The main advantage of this technique is that it can be applied as a general protocol for the study temporal protein movement without involving live imaging.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
Protocol: (read by voice talent at JoVE)
2. Cell Seeding, Virus Infection, and Immunofluorescent Labeling
2.1. Twenty to twenty-four hours before the virus infection, seed 5 × 104 human embryonic lung, HEL, fibroblasts per well onto a 4-well, 11-mm staggered slide in growth medium [1-WIDE-TXT] for overnight incubation at 37 °C with 5% carbon dioxide and rocking [2-MED].
2.1.1. Talent adding cells to well (s), with growth medium container visible in frame (TEXT: See text for all medium/reagent preparation details)
2.1.2. Talent placing slide into incubator 
2.2. Subodh K Samrat: “It is important to rock the slide thoroughly during the incubation to ensure an even distribution of the cells while taking care to avoid spilling the culture medium.” [1-MED-interview style]
2.2.1. Subodh K Samrat, speaking the above interview style (looking just off-camera)
2.3. The next day, replace the supernatants of the 70-80% confluent cultures with Medium-199 containing 4-10 plaque forming units/cell [1-CU] and place the slide at 37 °C with shaking for one hour [2-MED].
2.3.1. Virus being added to well(s), with Medium-199 container label visible in frame
2.3.2. Talent placing slide onto shaker
2.4. At the end of the incubation, replace the supernatants with fresh growth medium [1-MED-TXT] and return the cells to the incubator for the appropriate experimental infection period [2-CU].
2.4.1. Talent adding growth medium to well(s), with growth medium container visible in frame
2.4.2. Slide being placed into incubator
2.5. For immunofluorescent staining of the virus-infected cells, quickly wash the cells three times with PBS [1-MED] followed by an 8-10-minute incubation in 200 microliters of 4% paraformaldehyde in PBS per well [2-CU].
2.5.1. Talent washing well(s), with PBS container visible in frame

2.5.2. PFA being added to well(s), with PFA container visible in frame

2.6. At the end of the fixation, wash the cells three times with 200 microliters of PBS per wash [1-MED] and permeabilize the cells with 100 microliters of 0.2% non-ionic surfactant per well for 5-10 minutes [2-CU].

2.6.1. Talent washing well(s), with PBS container visible in frame

2.6.2. Surfactant being added to well(s), with surfactant container label visible in frame

2.7. Wash the permeabilized cells three times in PBS as demonstrated [1-MED] and add 200 microliters of blocking butter to each well for a 1-hour incubation at room temperature [2-CU].

2.7.1. Talent washing well(s), with PBS container visible in frame

2.7.2. Blocking buffer being added to well(s), with blocking buffer container label visible in frame 

2.8. Next, add the appropriate concentration of the primary antibody of interest to each well for a 2-hour room temperature incubation [1-CU-TXT].

2.8.1. Antibody being added to well(s), with antibody container label visible in frame (TEXT: e.g. ICP0)

2.9. At the end of the incubation, remove any unbound primary antibody with three, 10-minute washes in fresh blocking buffer [1-MED] and add an appropriate secondary antibody to each well for a 1-hour incubation at room temperature protected from light [2-CU].

2.9.1. Talent adding blocking buffer to well(s), with blocking buffer container visible in frame

2.9.2. Antibody being added to well(s), with antibody container label visible in frame

2.10. At the end of the incubation, wash the cells three times in blocking buffer as demonstrated [1-MED] followed by one wash in PBS [2-CU] and add one drop of antifade mounting medium supplemented with DAPI to each well [3-MED-over the shoulder].

2.10.1. Talent adding blocking buffer to well(s), with blocking buffer container visible in frame

2.10.2. Well(s) being washed with PBS, with PBS container label visible in frame

2.10.3. Talent adding mounting medium to slide, with mounting medium container visible in frame
2.11. Then place a coverslip over the slide [1-MED] and seal the coverslip with transparent nail polish [2-CU].
2.11.1.  Talent placing coverslip over slide

2.11.2.  Coverslip being sealed

2.12. Subodh K Samrat: “Applying gentle pressure while mounting the coverslip will remove any excess mounting medium, helping to ensure the acquisition of high quality images.”
3. Confocal Imaging and Nuclear vs. Cytoplasmic Distribution Analysis
3.1. For confocal imaging of the labeled, infected cells, select the appropriate secondary antibody and DAPI wavelengths [1-WIDE] and set the image format to 1024 × 1024 pixels with a line average of 8 [2-SCREEN].
3.1.1. Talent setting wavelengths, with monitor visible in frame

3.1.2. *To be provided by Authors: Format and line average being set

3.2. Then image each well on the 4-well slide under the 100X objective [1-LM].

3.2.1. Figure 1.ai: no animation

3.3. For counting a large number of cells, obtain 5-10 images from consecutive fields in the same well under the 40X objective [1-MED-TXT].
3.3.1. Talent selecting 40X objective (TEXT: Use same confocal parameters between experiments to allow intraexperimental analysis)
3.4. To analyze the nuclear and cytoplasmic distribution of the virus, open the project in the confocal application software [1-MED-over the shoulder] and select an image [2-SCREEN].

3.4.1. Talent opening project, with monitor visible in frame

3.4.2. *To be provided by Authors: Image being selected

3.5. Open the “Quantity” tab and select “Sort Regions of Interest” from the tools menu [1-SCREEN].
3.5.1. *To be provided by Authors: Quantity tab being opened and Sort Regions of Interest being selected
3.6. Select “Draw line” and draw a longitudinal line across the cell to be analyzed. A histogram will appear showing the fluorescence intensity along the line for both the protein of interest and DAPI [1-SCREEN].

3.6.1. *To be provided by Authors: Draw line being selected, then line being drawn, then histogram appearing
3.7. Based on the background staining, set up a constant threshold for the intensity of the protein of interest for analysis of the subcellular distribution of the protein in each experiment [1-SCREEN].
3.7.1. *To be provided by Authors: Threshold being set up
3.8. If the protein signal on average is below the threshold in the nuclear region [1-LM] but is above the threshold beyond the DAPI boundary [2-LM], categorize the protein signal as predominantly located within the cytoplasm [3-LM].
3.8.1. Figure 2.ai: Video Editor: please emphasize red signal in RO1002 graph
3.8.2. Figure 2.ai: Video Editor: please emphasize blue signal in RO1002 graph
3.8.3. Figure 2.ai: Video Editor: please add/emphasize Cytoplasmic text in RO1002 graph
3.9. If the protein signal is above the threshold throughout the nucleus [1-LM] and beyond the boundary of the DAPI signal [2-LM], group the protein signal as a nucleus plus cytoplasmic localization [3-LM].
3.9.1. Figure 2.ai: Video Editor: please emphasize red signal in RO1001 graph
3.9.2.  Figure 2.ai: Video Editor: please emphasize blue signal in RO1001 graph
3.9.3. Figure 2.ai: Video Editor: please add/emphasize Nuclear + Cytoplasmic text in RO1001 graph
3.10. If the protein signal is above the threshold in the nucleus [1-LM] but on average is below the threshold outside the boundary of the DAPI signal [2-LM], group the protein signal as a nuclear localization [3-LM].
3.10.1.  Figure 2.ai: Video Editor: please emphasize red signal in RO1003 graph
3.10.2.  Figure 2.ai: Video Editor: please emphasize blue signal in RO1003 graph
3.10.3.  Figure 2.ai: Video Editor: please add/emphasize Nuclear text in RO1003 graph
3.11. Finally, tabulate more than 200 infected cells from each sample at different infection time points [1-MED] and plot the data in a bar graph to illustrate the movement of the protein of interest over time [2-LM].
3.11.1.  Talent at computer, counting cells, with monitor visible in frame
3.11.2.  Figure 3.ai: no animation
4. Results: Representative Infected Cell Protein 0 (ICP0) Distribution Analyses
4.1. As demonstrated, this method facilitates the analysis of the nuclear-to-cytoplasmic translocation of proteins of interest [1-LM].
4.1.1. Figure 2.ai: Video Editor: please sequentially emphasize ROI003, RO1001, and ROI002 cells in left image

4.2. For example, infected cell protein zero, or ICP0, subcellular distribution changes as the viral infection progresses [1-LM].
4.2.1. Figure 1.ai: Video Editor: please sequentially emphasize ICP0 translocation from 1 hpi to 9 hpi image

4.3. To understand the elements required for ICP0 trafficking during infection, ICP0 movements can be tracked in wild type- [1-LM] and mutant herpes simplex virus-1-infected cells at different infection phases [2-LM], allowing the evaluation of the subcellular distribution of ICP0 at different time points of infection [3-LM].
4.3.1. Figure 3.ai: Video Editor: please emphasize ICP0 WT data bars
4.3.2. Figure 3.ai: Video Editor: please emphasize ICP0 C-truncation data bars

4.3.3. Figure 3.ai: no animation 
5. Conclusion
 (said by authors on camera):
5.1. Subodh K Samrat:  It’s important to remember use a monolayer culture so the virions have equal access to the cells and to normalize the multiplicity of infection according to the virus titer so that infection progression is comparable between different mutant viruses.
5.2. Subodh K Samrat:  After its development, this technique paved the way for researchers in the fields of virology and cell biology to explore protein movements by studying the temporal subcellular localizations of protein of interests within a cell population.
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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. 
Figure 1.ai
Figure 2.ai

Figure 3.ai

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 in the email accompanying the finalized script.

�Authors: You do not have to include steps that will be screen captured.


�Authors: These statements were edited for length and/or clarity.
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