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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?N

2. Software: Does the part of your protocol being filmed demonstratesoftware usage?Y
If Yes, we will need you to record using screen recording softwareto 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 (greater than walking distance)? N
If Yes, how far apart are the locations? 


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Eachauthor should deliverno more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please 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. Ewa Grzybowska:[1]. The protocol enables to quantify the area, perimeter and shape of any cellular structure from its two-dimensional  image.

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


REQUIRED: What is the main advantage of this technique?

1.2. Ewa Grzybowska:[1]. This technique is quick and easy, require only standard laboratory settings and a confocal microscope and uses an open-source software.

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

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.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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.[1].

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

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.[1].

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

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.[1].

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

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. Ewa Grzybowska: Demonstrating the procedure will be Anna Balcerak, a PhD student from my laboratory.[1][2].

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


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. Current script of protocol: 28steps,37shots.

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. Confluent Monolayer Generation
2.1. Begin by seeding 4 x 105 cells/0.5 ml medium/ well in a 4-well, collagen one-coated chamber slide [1] for a 24-hour culture in a 37 degree Celsius and 5% carbon dioxide incubator [2].
2.1.1. WIDE: Talent adding cells to well(s), with collagen and medium containers visible in frame
2.1.2. Talent placing plate into incubator

2.2. The next morning, use an optical, inverted microscope to verify the presence of an at least 90% confluent monolayer [1-TXT] and use a confocal microscope to obtain single Z-slice images [2].

2.2.1. Talent at microscope, imaging cells TEXT: Do not use if cells are floating or stressed
2.2.2. LAB MEDIA: Figure 1

3. Focal Adhesion Analysis

3.1. For focal adhesion analysis, open the images in ImageJ [1] and select Analyze, Set Scale, Remove Scale, and Global to set the image scale in pixels [2].

3.1.1. WIDE: Talent opening image(s), with monitor visible in frame
3.1.2. SCREEN: Analyze, Set Scale being selected, Remove Scale, and Global being selected 

3.2. To include the file name and the area of the region of interest in measurement options, click Analyze and Set Measurements and check the Area and Display label options[1].

3.2.1. SCREEN: Analyze and Set being clicked, Area and Display label being checked 


3.3. To subtract the background, select Process and Subtract Background, set the Rolling ball radius to 50 pixels, and check Sliding paraboloid[1].

3.3.1. SCREEN:  Process and Subtract Background being selected, Rolling ball radius being set, then Sliding paraboloid being checked  

3.4. To determine the area of the smallest region of interest, outline the smallest single focal adhesion and click Analyze and Measure to measure its area [2].

3.4.1. SCREEN: FA being outlined, then Analyze and Measure being clicked 

3.5. When at least twenty regions of interest have been selected and measured, calculate and save the mean of the obtained results[1].

3.5.1. SCREEN:  Mean being calculated and saved 


3.6. Set the upper boundary to 25% of a typical cell area.

3.6.1. SCREEN:  25% of the typical cell area being outlined and saved 

3.7. To convert the image to Binary, click Image, Adjust, and Threshold and check Default, Black and White, and Dark Background[1].

3.7.1. SCREEN: Image, Adjust, and Threshold being clicked, then Default, Black and White, and Dark Background being checked 


3.8. To measure the number and the areas of the regions of interest, select Analyze and Analyze Particle and check Pixel units, Display results, Clear results, and Summarize [1]. 
3.8.1. SCREEN: Analyze and Analyze Particle being selected, Size limits being set, then Pixel units, Display results, Clear results, and Summarize being checked 


3.9. Transfer the Slice, Count, and Total Area, Average Size data from the Summary window to the data managing program of choice[1]

3.9.1. SCREEN: Data being copied and/or exported

3.10. For focal adhesion quantification, open the Focal Adhesion ImageJ macro [1-TXT] and enter the area of the smallest region of interest as the area_of_the_smallest_region_of_interest parameter [2]. 

3.10.1. SCREEN:  Macro being opened TEXT: Macro provided in supplement
3.10.2. SCREEN:  Smallest ROI being entered

3.11. Set the threshold_type value to manual and save the changes [1].

3.11.1. SCREEN:  Macro being run in manual mode
3.11.2. SCREEN:  Value being set, save 

3.12. Then call the macro from ImageJ [1], select the image to be processed and run auto mode[2].

3.12.1. SCREEN: Macro being run in auto mode, save


4. Manual Cell Shape Analysis
4.1. For manual cell shape analysis, open an image in an appropriate image processing software program [1] and select the parameters to be measured [2].

4.1.1. WIDE: Talent opening image in ImageJ, with monitor visible in frame
4.1.2. SCREEN:  Shape descriptors being selected 

4.2. Use the Freehand selection tool to manually delineate the cell borders as marked by the junction proteins of choice. The chosen parameters will be automatically calculated for each cell[1]. 

4.2.1. SCREEN: Cell border(s) being selected Video Editor: please emphasize parameter data when mentioned

4.3. When all of the cells have been outlined, select Edit, Selection, and Add to manager. Only complete, entirely visible cells, with uninterrupted borders should be selected [1]. 

4.3.1. SCREEN: Edit, Selection, and Add to manager being selected 

4.4. To make the measurement, mark all of the numbers appearing in the left box of the Region of Interest Manager and click Measure [1].

4.4.1. SCREEN: Number(s) being marked, then Measure being clicked 

4.5. The results appear will appear the Results box and can be imported to the spreadsheet of choice[1].

4.5.1. SCREEN: Shot of results 

5. Automated Cell Shape Analysis

5.1. For automated cell shape analysis, open the macro [1] and outline 3-10 examples of the smallest and largest cells [2].

5.1.1. WIDE: Talent opening macro, with monitor visible in frame
5.1.2. SCREEN: Macro being run 

5.2. When the macro has finished, select Set cell size boundaries. Click the label of the smallest and largest cells and click Measure[1]. Set the value of the_smallest_cell and the_biggest_cell variables and save the changes[1].

5.2.1. SCREEN: Set cell size boundaries being selected, then label(s) being clicked 
5.2.2. SCREEN: The largest cells being outlined, then measure being clicked and the value being entered. 
5.2.3. SCREEN: The smallest cells being outlined, then measure being clicked. Enter value to macro and save changes.


5.3. Then close all of the macro dialog windows and run the macro again[1].

5.3.1. SCREEN:  Windows being closed, then macro being run 

5.4. Next, select the image to be processed in grayscale [1] and analyze the results [2].

5.4.1. SCREEN: Macro running with image #1
5.4.2. SCREEN: Macro running with image #2
5.4.3. Talent at computer, analyzing results

5.5. The macro will provide a table of the results, the cell shape index, the aspect ratio,an image of the outlined cells, and the regions of interest selections list [1-TXT]. 

5.5.1. SCREEN:  Shot of macro results Video Editor: please emphasize table, CSI, aspect ratio, image, and ROI selections list when mentionedTEXT: Results table will be automatically copied to clipboard


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. 
3.12, 3.13, 3.14, 5.6, 5,7

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.
3.4 
This step is not particularly difficult, but it is the only step which require user decision.


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: 161. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.

6. Results: Representative Focal Adhesion and Cell Shape Distribution Analyses

6.1. Here representative images of focal adhesions counted with ImageJ[1], including the final, numbered outlines [2] and the overlays of the focal adhesion outlines with the original image for both the control [3] and knockdown cell lines can be observed [4].

6.1.1. LAB MEDIA: Figure 3A
6.1.2. LAB MEDIA: Figure 3A Video Editor: please emphasize Focal adhesions image column
6.1.3. LAB MEDIA: Figure 3A Video Editor: please emphasize Overlay image column
6.1.4. LAB MEDIA: Figure 3A Video Editor: please emphasize Control images
6.1.5. LAB MEDIA: Figure 3A Video Editor: please emphasize KD images

6.2. As illustrated, in this analysis [1], the knockdown cells demonstrateda higher number of adhesions per cell [2], as well as adhesions that are larger in size [3] compared to the control cell line cells [4].

6.2.1. LAB MEDIA: Figure 3B 
6.2.2. LAB MEDIA: Figure 3B Video Editor: please emphasize HAX1 KD data cluster and/or add/emphasize bracket and p= text in left graph
6.2.3. LAB MEDIA: Figure 3B Video Editor: please emphasize HAX1 KD data cluster and/or add/emphasize bracket and p= text in right graph
6.2.4. LAB MEDIA: Figure 3B Video Editor: please emphasize Control data clusters

6.3. In these images, representative regions of untreated [1] and chemotherapeutic-treated cell monolayersare shown [2].

6.3.1. LAB MEDIA: Figure 4A Video Editor: please emphasize Untreated images
6.3.2. LAB MEDIA: Figure 4A Video Editor: please emphasize PTX treated images

6.4. The outlined cells were categorized according to their cell shape index values [1], for example in this analysis, showing an increase in the last bin [2] and a flattening of the main peaks for the drug-treated cells[3] compared to untreated controls [4]. 

6.4.1. LAB MEDIA: Figure 4B 
6.4.2. LAB MEDIA: Figure 4B Video Editor: please emphasize 0.9-1.0 data bars in PTX graph
6.4.3. LAB MEDIA: Figure 4B Video Editor: please emphasize data bars from about 0.5-0.9 in PTX graph
6.4.4. LAB MEDIA: Figure 4B Video Editor: please emphasize Untreated graph

6.5. Thefrequency distribution and cumulative distribution could then be generated for each cell culture [1].

6.5.1. LAB MEDIA: Figure 4C Video Editor: please add/emphasize untreated and PTX data lines

6.6. Grayscale imaging of the monolayers as demonstrated [1] allowed the analysis and quantification of 512 cells from 12 fields of view [2], revealing acircular relative frequency distribution[3].

6.6.1. LAB MEDIA: Figure 5A
6.6.2. LAB MEDIA: Figure 5A Video Editor: please add Figures 5B and 5C
6.6.3. LAB MEDIA: Figures 5A-5C Video Editor: please add Figure 5D





Conclusion
7. Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements below.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· [bookmark: _Hlk27388131]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 scriptthat this advice applies to.
7.1. Ewa Grzybowska: For this protocol to work, it is important to use images of the best possible quality. Proper cell seeding, staining and imaging should ensure sufficient quality (2.1, 2.2).[1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera(Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. 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.[1].

7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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.[1].

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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