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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  YES  
If Yes, can you record movies/images using your own microscope camera?
YES  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  YES, all done

3. Filming location: Will the filming need to take place in multiple locations?   YES
If Yes, how far apart are the locations? 20-30 feet
 


Current Protocol Length

Number of Steps:  15
Number of Shots:  26

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Eloïse Dray: Indirect immunofluorescence makes it possible to detect DNA repair proteins, analyze their spatial and temporal recruitment, and help interrogate protein-protein interactions at the sites of DNA damage. 

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

1.2. Eloïse Dray: DNA repair proteins are recruited to the DNA insult, where their concentration increases locally and they form groups, or “foci”, that can be visualized by indirect immunofluorescence on fixed samples. 

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

1.3. Eloïse Dray: This technique can be used to detect protein foci as well as to quantify co-localization of the proteins in cells, which can explain the sequence of events required for complex formation. Possible protein-protein interaction can be inferred from such experiments.  

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


Introduction of Demonstrator on Camera

1.4. Eloïse Dray: Demonstrating the procedure will be Bárbara de la Peña, a Post-Doctoral Fellow from my laboratory.  
1.4.1. INTERVIEW: Author saying the above. 
1.4.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Protocol
2. Nuclear Extraction and Cell Fixation
2.1. Begin by growing 40,000 HeLa cells in each well of a 12-well plate with an 18-millimeter round glass coverslip to 80% confluency [1-TXT]. After exposing the cells to 4 Gy gamma-irradiation, wash them twice with 1 milliliter of PBS [2], then remove the PBS completely [3] and add 200 microliters of NEB to each well [4].
2.1.1. WIDE: Establishing shot of talent taking the plate of cells out of the incubator. TEXT: 37 C and 5% CO2
2.1.2. Talent adding PBS to the cells, with the PBS container in the shot. NOTE: 3 takes available Videographer: Obtain multiple usable takes because this will be reused in 2.2.2.
2.1.3. Talent removing PBS from a few wells. 
2.1.4. Talent adding NEB to a few wells, with the NEB container in the shot.
2.2. Incubate the cells for 2 minutes at room temperature, then remove the NEB. Keep in mind that incubation time can vary depending on the cell line, but generally should not exceed 2 minutes [1]. Wash the cells with 1 milliliter of PBS [2] and add 200 microliters of 4% PFA to each well for cell fixation [3]. Videographer: This step is difficult and important!
2.2.1. Talent removing the NEB from a few wells. 
2.2.2. Use 2.1.2. NOTE: Author may have SCOPE shot
2.2.3. Talent adding PFA to a few wells, with the PFA container in the shot.
2.3. Incubate the cells for 10 minutes at 4 degrees Celsius [1], then remove the PFA and add 1 milliliter of PBS to each well [2].
2.3.1. Talent putting the plate in the refrigerator and closing the door. 
2.3.2. Talent removing the PFA and adding PBS to a well.

3. Immunofluorescence Staining
3.1. Add 200 microliters of blocking solution to each well and incubate the cells for 2 hours at room temperature or 16 to 18 hours at 4 degrees Celsius [1]. Dilute the primary antibody in dilution buffer [2-TXT] and vortex it until well mixed [3].
3.1.1. Talent adding blocking solution to a few wells. 
3.1.2. Talent diluting the primary antibody. TEXT: 1:500
3.1.3. Talent vortexing the primary antibody.
3.2. In a humidity box, adhere a piece of parafilm [1] and add 10 microliters of primary antibody in a single drop [2]. Align one edge of the coverslip from the well with the drop and slowly lower it onto the parafilm, spreading the liquid [3]. Incubate the coverslip for 2 hours at room temperature [4]. Videographer: This step is difficult and important!
3.2.1. Talent adhering a piece of parafilm.
3.2.2. Talent adding antibody to the parafilm. 
3.2.3. Talent lowering the coverslip onto the parafilm. NOTE: 4 takes available Videographer: Obtain multiple usable takes because this will be reused in 3.3.3.
3.2.4. Talent leaving the coverslip to incubate.
3.3. After the incubation, wash the coverslips three times in PBS for 1 minute per wash [1]. Dilute the secondary antibody in dilution buffer and vortex it until well mixed [2-TXT]. Apply 10 microliters of secondary antibody to each coverslip as previously described [3] and incubate it for 2 hours at room temperature, protected from light [4].
3.3.1. Talent washing the coverslip in PBS. Videographer: Obtain multiple usable takes because this will be reused in 3.4.1.
3.3.2. Talent diluting the secondary antibody. TEXT: final concentration: 2 g/mL
3.3.3. Use 3.2.3.
3.3.4. Talent putting the coverslip to incubate in a dark place. NOTE: Use 3.2.4
3.4. Wash the coverslips 3 times with PBS and once with water for 1 minute per wash [1]. Then, mount them onto glass slides with a glycerol based mounting media containing DAPI [2] [3]. Videographer: This step is important!
3.4.1. Use 3.3.1.
3.4.2. Talent adding DAPI to a coverslip.
3.4.3. Talent mounting a coverslip. NOTE: May be slated as 3.4.2
3.5. Seal coverslips with transparent nail polish and let them dry for 20 minutes [1].
3.5.1. Talent sealing the coverslips with nail polish.

4. Image Acquisition
4.1. Place a drop of immersion oil onto the 60x objective lens [1] and use DAPI to locate the nuclei through the eye piece [2].
4.1.1. Talent placing a drop of oil on the lens. 
4.1.2. Talent looking through the eye piece of the microscope.
4.2. For XYZ image acquisition, open the acquisition software and set the scanner type as Galvano, the Scanner mode as Roundtrip, and 512 by 512 Image size. In the PMT panel, set mode to VBF, average to frame, and sequential scan to line [1].
4.2.1. SCREEN: AquisitionTake1.mp4. 1:10 – 1:47. Video Editor: It may help to enlarge the LSM Imaging and PMT panel as the settings are selected.
4.3. Next, select the dye and detectors. Set Channel 1 to DAPI and SD1, channel 2 to Alexa Fluor 488 and HSD3, and channel 3 to Alexa Fluor 647 and HSD4. Select ON in “Z” [1]. 
4.3.1. SCREEN: AquisitionTake1.mp4. 1:47 – 2:30. Video Editor: You can skip or speed up from 2:09 – 2:22.
4.4. To adjust the live image, press the Live button on the Live window and adjust the focus, then use the PMT tool window to set laser intensity, sensitivity, gain and offset [1]. For Z stacks, select Start to End and 15 slices [2].
4.4.1. SCREEN: AquisitionTake1.mp4. 2:30 – 3:03. Video Editor: Enlarge the PMT panel here.
4.4.2. SCREEN: AquisitionTake1.mp4. 3:03 – 3:44. Video Editor: Enlarge the Z section panel here.
4.5. Select the folder to save images and press the LSM Start button to start acquiring. When finished, press the Series Done button to complete the image acquisition [1].
4.5.1. SCREEN: AquisitionTake1.mp4. 3:44 – 4:04.

5. Data Analysis
5.1. Open the analysis software, then press the Batch tool window and select the images to analyze. Go to the Analysis tool window and select Projection, which will display the maximum intensity projection from 15 slices. Under the Input-Output setting, select the created batch and output folder [1].
5.1.1. SCREEN: ProjectionTake2.mp4. 0:20 – 1:06.
5.2. Press Process for images to be processed and export the images as tiff files. Perform nuclear quantification with Cell Profiler according to manuscript directions [1].  
5.2.1. SCREEN: ProjectionTake2.mp4. 1:06 – 2:00.


Results
6. Results: Protein-protein Interaction at Sites of DNA Damage 
6.1. Cells not treated with irradiation exhibit very few H2AX (pronounce ‘gamma-H-2-A-X’) foci [1]. In the absence of essential DNA repair proteins, H2AX accumulation can be observed at DNA breaks [2]. Accumulation of unrepaired breaks can lead cells to become pre-apoptotic, indicated by “solid” H2AX nuclei [3]. 
6.1.1. LAB MEDIA: Figure 3 A. Video Editor: Emphasize the middle image. 
6.1.2. LAB MEDIA: Figure 3 B. Video Editor: Emphasize the middle image.
6.1.3. LAB MEDIA: Figure 3 C. Video Editor: Emphasize the middle image.
6.2. Following irradiation, nuclei exhibit a large number of double strand breaks to which H2AX localizes extremely rapidly [1], while few if any foci are observed in the absence of irradiation [2]. 
6.2.1. LAB MEDIA: Figure 4 A. Video Editor: Emphasize All 4Gy images.
6.2.2. LAB MEDIA: Figure 4 A. Video Editor: Emphasize the No IR images.
6.3. The number of foci was quantified at 1, 2, 4, and 16 hours post irradiation and for the no irradiation control. Depending on the biological question raised and the type of data acquired, different plotting options should be considered [1]. 
6.3.1. LAB MEDIA: Figure 4 B. 
6.4. Colocalization can be investigated by multiplexing primary antibodies raised in different animal species and using secondary antibodies labeled with distinct fluorophores [1].
6.4.1. LAB MEDIA: Figure 5 B, just the images.
6.5. Superposition of green and red gives rise to yellow hotspots, where the two proteins of interest are present in the same pixels [1]. Quantitative analysis of co-localization can be achieved by an object-based approach [2] or by a statistic approach that performs intensity correlation coefficient-based analyses [3].
6.5.1. LAB MEDIA: Figure 5 A. 
6.5.2. LAB MEDIA: Figure 5 B, ii and iii.
6.5.3. LAB MEDIA: Figure 5 B, iv.



Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

7.1. Eloïse Dray: A combination of primary antibodies raised in different animal species can be used in this protocol. Make sure the antibodies are compatible and will not interfere with each other. Properly select the secondary antibody to be used against each of the primary antibodies. Consider possible spectral overlap when selecting the fluorophores to be utilized.   

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.1.2, 3.3.2.

7.2. Eloïse Dray: Co-localization of proteins indicates possible direct interaction, which can be verified by co-immunoprecipitation in cells, or direct pulldown using purified proteins. 

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