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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  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  YES
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. Please upload all screen captured video files to your project page as soon as possible.

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
 


To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  9
Number of Shots:  26

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Eloïse Dray: Indirect immunofluorescence allows to detect DNA repair proteins, analyze their spatial and temporal recruitment, and help interrogate protein-protein interactions at the sites of DNA damage. 

REQUIRED: What is the main advantage of this technique?
1.2. [bookmark: _GoBack]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. With this technique, not only detection of protein foci can be observed, but also co-localization or grouping of proteins in cells can be quantified, which can inform of the sequence of events required for complex formation. Possible protein-protein interaction can be inferred from such experiments.  

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Why is visual demonstration of this method critical?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Eloïse Dray: Demonstrating the procedure will be Bárbara de la Peña, a Post-Doctoral Fellow from my laboratory. Include additional demonstrators as needed.  
1.7.1. INTERVIEW: Author saying the above. 
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.
1.8. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

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]. At the appropriate time point, wash the cells twice with 1 milliliter of PBS [2], then remove the PBS completely [3] and add 200 microliters of NEB to each well for cell nuclei extraction [4].	Comment by BARBARA DE LA PENA: After exposing cells to 4 Gy -irradiation, 
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. 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 [1]. Wash the cells with 1 milliliter of PBS [2] and add 200 microliters of 4% PFA to each well for cell fixation [3]. 
2.2.1. Talent removing the NEB from a few wells. 
2.2.2. Use 2.1.2.
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].
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. 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.
3.4. Wash the coverslips 3 times with PBS and once with water for 1 minute per wash [1]. Then, counterstain the DNA with DAPI by applying 10 microliters of 300 nanomolar DAPI to each coverslip [2]. Incubate them for 30 minutes at room temperature and then mount them onto glass slides with a glycerol based mounting media [3].
3.4.1. Use 3.3.1.
3.4.2. Talent adding DAPI to a coverslip.
3.4.3. Talent mounting a coverslip. 
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. Authors: Please acquire screen capture videos for steps 5.1.1 – 5.3.1. in your protocol and upload them to your project page. Let me know once you have done so and I will complete the voiceover test for the script. 

5. Data Analysis
5.1. Authors: Please acquire screen capture videos for steps 6.1 – 6.3.2. in your protocol and upload them to your project page.
5.1.1. Shot 
5.2. Step 
5.2.1. Shot 	Comment by BARBARA DE LA PENA: Do you think we need to “screen capture” how to open a pipeline? 


Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
2.2 [1]
3.2 [1]
3.2 [2]
3.2 [3]
3.4 [3]

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
2.2 [1] Nuclear extraction is a key step during this procedure. Incubation time needs to be established according to cell line. Some cell lines are more sensitive to nuclear extraction than others. It is recommended to not exceed 2 minutes. Less time can be required for more sensitive cell lines. 
3.2 Antibody incubation, using a flip-over parafilm technique, can be challenging. Always make sure to know which side of the coverslip cells are attached to. Handle coverslips carefully, to avoid breaking them (using a needle and curved tweezers). Avoid bubbles as much as possible, and always use a humidity chamber to avoid coverslips to dry. 



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 170. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

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]. Authors: Is the pronunciation correct? YES, pronunciation is correct. 
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 H2AX foci are observed in the absence of irradiation [2]. The number of foci was quantified at 0, 1, 2, 4, and 16 hours post irradiation [3]. Depending on the biological question raised and the type of data acquired, different plotting options should be considered [4]. 	Comment by BARBARA DE LA PENA: 0 is no irradiation control
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. 
6.2.3. LAB MEDIA: Figure 4 B. 
6.3. Colocalization can be investigated by multiplexing primary antibodies raised in different animal species and revealing these with secondary antibodies labeled with distinct fluorophores [1].
6.3.1. LAB MEDIA: Figure 5 B, just the images.
6.4. 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].
6.4.1. LAB MEDIA: Figure 5 A. 
6.4.2. LAB MEDIA: Figure 5 B, ii and iii.
6.4.3. LAB MEDIA: Figure 5 B, iv.

Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
7.1. Eloïse Dray: (3.1) A combination of primary antibodies raised in different animal species can be used. 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.   
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
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. 
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
7.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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