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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  Yes
Can you record movies/images using your own microscope camera? (Y/N)  No
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Digital inverted light microscope, Westburg, EVOS fl microscope
2. Does your protocol include software usage? (Y/N) 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.
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot.
3.2, 3.3, 3.4, 4.1, 4.2
4. 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. 
4.1 It is of most important for later analysis that we ca isolate single glomeruli. Therefore, FCS should be used to avoid attachment of glomeruli to each other. Furthermore, glomeruli in suspension should be diluted in such a way, that pipetting single glomeruli is possible. 
5. Will the filming need to take place in multiple locations? (Y/N) No

Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)

1.1. Bart Smeets: Parietal epithelial cell activation is a key factor in the development of glomerulosclerosis. Using this method, we can study molecular pathways involved in this activation and find new treatment options to slow down the disease progression [1].

1.1.1. INTERVIEW: Named author delivers the statement above in an interview-style shot while looking slightly off-camera. Vid NOTE: scene 1.1 take 2* is inclusive the background noise at the end. The noise kept coming and going of one of the machines, so to be sure we captured the sound of the noise, we kept rolling in silence for some seconds.

1.2. Jennifer Eymael: The main advantage of our technique is that we use primary cells and can test direct effects of an altered gene expression in conventional knock out mice ex vivo on the parietal epithelial cells [1]. Vid NOTE: slated as 1.3.

1.2.1. INTERVIEW: Named author delivers the statement above in an interview-style shot while looking slightly off-camera.

OPTIONAL Interview Statements: (Said by you on camera)

1.3. Author Name: This technique is useful to study how parietal epithelial cell activation is involved in the process of glomerular scarring. Unravelling molecular pathways will therefore help to find new treatment strategies to attenuate the progression of glomerular disease [1].

1.3.1. INTERVIEW: Named author delivers the statement above in an interview-style shot while looking slightly off-camera.

Introduction of Demonstrator: (Said by you on camera)

1.4. Author Name: Demonstrating the procedure will be Jennifer Eymael, a PhD student from my laboratory.

1.4.1. Interview style: Author saying the above 
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

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

1.5. [bookmark: _Hlk12970895]All animal experiments were performed according to the guidelines of the Animal Ethics Committee of the Radboud University Nijmegen. 
1.6. 

Section - Protocol
2. Mouse kidney dissection
2.1. After freeing the kidneys as outlined in the text manuscript, hold the kidney with the surgical forceps [0], and use another pair of forceps to pull off the renal capsules [1]. After this, place the kidneys into the wells of a 6-well culture plate that each contain 2 milliliters of HBSS (spell out ‘H-B-S-S’) [2-TXT], and place the culture plate on ice [3].
2.1.0.  Added shot: Talent holds plate and walks to flow cabinet and places plate in front of her.
2.1.1. Talent holds the kidney with surgical forceps and uses another pair of forceps to pull off the renal capsules. Vid NOTE: Delete 2.1.1. take 1, window of hood was open
2.1.2. Talent places the kidneys into the wells of a 6-well culture plate. TEXT: 2 kidneys per well.
2.1.3. Talent places the culture plate on ice.

3. Isolation of glomeruli from mouse kidney 
3.1. First, transfer the kidneys to a 100 millimeter Petri dish [1] and use two scalpels to mince them into small pieces that are approximately 1 – 2 millimeters [2-TXT]. Keep the minced kidney pieces wet with HBSS [3].
3.1.1. Talent transfers the kidneys to a Petri dish.
3.1.2. Talent uses two scalpels to mince the kidneys.
3.1.3. Talent adds HBSS to the Petri dish containing the kidneys.
3.2. Next, place the kidney pieces on top of a 300 micrometer metal sieve [1] and press the kidney through the sieve using the plunger from a 20 milliliter syringe [2]. Repeatedly rinse the sieve with HBSS in between [3] and use a serological pipet to collect the flow-through, and transfer it to a clean Petri dish [4].
Videographer: The authors have noted that this is an important step to see.
3.2.1. Talent places the kidney pieces on top of a metal sieve.
3.2.2. Talent uses a plunger to push the kidney through the sieve.
3.2.3. Talent rinses the sieve with HBSS.
3.3. Use a scalpel to scrape off everything that remains in the bottom of the sieve, and transfer it to the collected kidney homogenate [1]. Rinse the kidney homogenate through a 75 and 53 micrometer sieve with HBSS [2]. Then, wash both sieves with HBSS to remove all of the smaller structures [3].
Videographer: The authors have noted that this is an important step to see
3.3.1. Talent uses a serological pipet to collect the flow through and transfers it to the top of the sieves.
3.3.2. Talent rinses the kidney homogenate through a sieve with HBSS.
3.3.3. Talent washes both sieves with HBSS.
3.4. Collect the kidney structures and material that remain in the sieves by washing the upper surface of each with DMEM (Pronounce ‘D-MEM’) supplemented with 20 percent Fetal Calf Serum [1] and transfer the material to the wells of a 6-well ultra-low attachment microplate [2].
Videographer: The authors have noted that this is an important step to see
3.4.1. Talent washes the upper surface of a sieve with DMEM + 20% FCS.
3.4.2. Talent transfers the collected kidney material to the wells of 6-well ultra-low attachment microplate.

4. Culturing of glomerular outgrowth 
4.1. Bring the ultra-low attachment microplate to an inverted light microscope [1] and use a 20-microliter pipette to collect single encapsulated and/or decapsulated glomeruli [2-TXT]. After catching a single glomerulus in the pipette tip, add fresh DMEM (D-MEM) medium without collected kidney material into the same pipette tip to a volume of 20 microliters [3].
Videographer: The authors have noted that this is an important step to see and one of the most difficult to perform.
4.1.1. Talent approaches an inverted light microscope with the ultra-low attachment microplate in hand and loads the plate into the microscope.
4.1.2. Talent uses a pipette to collect single encapsulated and/or decapsulated glomeruli. TEXT: Avoid pipetting other structures and debris. Videographer: The authors have suggesting filming the demonstrator performing the action at the microscope and filming a second shot through the microscope. If unable to film the microscope shot (either technically unable or no scope kit available) then please ensure the first suggested shot is filmed clearly. Author NOTE: Please show both shots, first the demonstrator is filmed performing the action, second the action is filmed through the microscope
4.1.3. Talent adds fresh DMEM to the same pipette.
4.2. Transfer the single glomerulus with the DMEM (D-MEM) medium to the center of a well of a 24-well cell culture plate [1] and incubate at 37 degrees Celsius with 5 percent carbon dioxide for 3 hours to allow attachment of the glomerulus to the center of the well [2-TXT].
Videographer: The authors have noted that this is an important step to see
4.2.1. Talent uses the pipette to transfer the single glomerulus with the DMEM medium to the center of a well of a 24-well cell culture plate.
4.2.2. Talent places the plate into an incubator. TEXT: Move the plate carefully.
4.3. After the incubation, the glomerulus will be attached to the center of the well [1]. Carefully add 500 microliters of endothelial basal medium that’s supplemented with a growth factor kit and an additional 5 percent FBS and 1 percent penicillin and streptomycin to each well [2-TXT].
4.3.1. Talent retrieves the plate from the incubator.
4.3.2. Talent adds endothelial basal medium (that’s supplemented as described) to the wells of the plate. TEXT: See text for contents of growth factor kit.
4.4. Culture the single glomeruli at 37 degrees Celsius with 5 percent carbon dioxide for 6 days [1].
4.4.1. Talent places the plate into the incubator.

5. Analysis of parietal epithelial cell proliferation
5.1. After 6 days of incubation, use a digital inverted light microscope to take images and analyze the glomerular outgrowth [1]. Using an image analysis software, determine the surface area of glomerular outgrowth by opening one of the image files with a scale bar [2]. 
5.1.1. Talent approaches a digital inverted light microscope with the plate in hand, and loads the plate into the microscope.
5.1.2. Talent opens the image analysis program on the workstation computer.
5.2. Draw a straight-line on the scale bar and click on Analyze then Measure to determine the distance in pixels. To determine the scale, click Analyze and Set Scale, and input the known distance in pixels, the known distance, and the unit of length. Click OK when finished [1]. NOTE: All SC uploaded and labeled according to shot number.
5.2.1. SCREEN: Draw a straight-line on the scale bar. Click Analyze then Measure, and show the distance in pixels. Click Analyze and Set Scale, and input the mentioned information. Click OK when finished. NOTE: Uploaded to project page.
5.3. Click on Analyze and Set Measurements, then check the options for “area” and “display label”. Click OK when finished [1].
5.3.1. SCREEN: Click Analyze and then Set Measurements. Check the options for “area” and “display label”. Click OK when finished. 
5.4. Next, draw a freehand selection around the glomerular outgrowth. Click Analyze and Measure to display a results table, which contains the surface area of outgrowth in the earlier determined scale [1].
5.4.1. SCREEN: Draw a freehand selection around the glomerular outgrowth. Click Analyze and Measure to display a results table. Show the results table.
6. Characterization of the glomerular cell outgrowth
6.1. First, carefully remove the medium and gently wash the glomeruli twice with PBS [1]. Add 2 percent paraformaldehyde supplemented with 4 percent sucrose in PBS [2] and fix the cells for 10 minutes at room temperature [3]. Next, carefully wash twice with PBS [4].
6.1.1. Talent removes the medium from the wells of the plate and washes the glomeruli with PBS.
6.1.2. Talent adds paraformaldehyde/sucrose to the wells of the plate.
6.1.3. Talent sets the plate aside to fix at room temperature.
6.1.4. Talent washes the cells with PBS.
6.2. Incubate the cells with the primary antibody, diluted in PBS supplemented with 1 percent BSA to the appropriate concentration, at room temperature for 1 hour [1]. Then, remove the antibody solution and carefully wash the cells three times with PBS [2].
6.2.1. Talent adds the primary antibody to the wells of the plate, and sets the plate aside to incubate at room temperature.
6.2.2. Talent washes the cells with PBS.
6.3. Add the secondary antibody, which is diluted in PBS supplemented with 1 percent BSA to the appropriate concentration [1], and incubate at room temperature, in the dark, for 45 minutes [2].
6.3.1. Talent adds the secondary antibody to the wells of the plate.
6.3.2.  Talent covers the plate to incubate in the dark at room temperature.
6.4. After this, carefully wash the cells three times with PBS [1]. Mount the cells with 1 – 2 drops of mounting medium and DAPI [2], and cover the well with a round cover slip [3]. Use a fluorescent microscope to view the cells and take images [4].
6.4.1. Talent washes the cells with PBS.
6.4.2. Talent mounts the cells with mounting medium and DA.
6.4.3. Talent places a round over slip over a well.
6.4.4. Talent loads the plate into a fluorescent microscope.



Section – Results
7. Results: Analysis of Glomerular Outgrowth
7.1. In this study, the glomerular parietal epithelial cell outgrowths of encapsulated glomeruli are isolated from mouse kidneys, cultured, and analyzed. Representative light microscopy images show the glomerular outgrowths at different time points during the culture after the glomerulus are isolated from the mouse kidneys [1].
7.1.1. LAB MEDIA: Figure 2. Video Editor: Only show Figures 2A, 2B, 2C, and 2D. Show text saying “Day 0” over Figure 2A. Show text saying “Day 2” over Figure 2B. Show text saying “Day 4” over Figure 2C. Show text saying “Day 6” over Figure 2D.
7.2. In order to validate that the outgrowing cells are parietal epithelial cells, decapsulated glomeruli are also isolated and cultured for 6 days. Decapsulated glomeruli show no cell outgrowth during this incubation period [1].
7.2.1. LAB MEDIA: Figure 2. Video Editor: Only show Figures 2E and 2F.
7.3. Immunofluorescence staining is then performed for different parietal epithelial cell markers, podocyte specific markers as well as endothelial cell markers. The results validate that the outgrowing cells indeed are parietal epithelial cells [1].
7.3.1. LAB MEDIA: Figure 3.
7.4. Representative images of outgrowth of isolated encapsulated glomeruli from both CD44-/- (“C-D-forty-four knock out”) and wild type mice after 6 days in culture [1]. Glomeruli isolated from CD44-/- mice show a decreased number of outgrowing cells as well as a decreased surface area of glomerular outgrowth [2] compared to the glomeruli isolated from wild type mice [3]. This suggests an important role for CD44 in parietal epithelial cell activation [4].
7.4.1. LAB MEDIA: Figure 4.
7.4.2. LAB MEDIA: Figure 4. Video Editor: Emphasize Figure 4A.
7.4.3. LAB MEDIA: Figure 4. Video Editor: Emphasize Figure 4B.
7.4.4. LAB MEDIA: Figure 4.


Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Bart Smeets: Using this technique, it is also possible to test the effect of drugs on parietal epithelial cell activation. This can be done by treating the isolated glomeruli after attachment to the plate for a specific time period to analyze differences in glomerular outgrowth [1].
8.1.1. INTERVIEW: Named author delivers the statement above in an interview-style shot while looking slightly off-camera
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