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Editorial comments:
RE. We thank the editors for their comments and positive evaluation of our manuscript. We have addressed all editorial comments and concerns of the reviewers as described in point-to-point rebuttal.

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.

RE: We have proofread the whole manuscript to ensure that there are no spelling or grammar issues. 

2. All methods that involve the use of human or vertebrate subjects and/or tissue sampling must include an ethics statement. Please provide an ethics statement at the beginning of the protocol section indicating that the protocol follows the guidelines of your institution.

RE: We have added an ethical statement in the protocol (section 1.0). The following text was added: “1.0) All animal experiments were performed according to the guidelines of the Animal Ethics Committee of the Radboud University Nijmegen.”

3. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials. You may use the generic term followed by “(Table of Materials)” to draw the readers’ attention to specific commercial names. Examples of commercial sounding language in your manuscript are: EGM-MV Single Quots, -Fluoromount G, etc.

RE: We have removed any commercial language from the manuscript. We changed EGM MV Single Quots to the following sentence: “500 µl Endothelial Basal Medium (EBM) medium supplemented with a growth factor kit containing hydrocortisone, human endothelial growth factor, bovine brain extract and Gentamicin sulfate-Amphotericin B (see table of materials)”. 
Also we have changed ‘Fluoromount G’ into ‘mounting medium with DAPI’. 

4. Please add more details to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. See examples below.

RE: We have checked every step in the protocol whether the “how” question was answered and added additional protocol information whenever necessary (see also answers to 5.-10.). 

5. 1.1: Please specify the age and gender of mice used. How many mice are used?

RE: The following text was added to section 1.0: “Untreated, healthy WT mice (n = 4) and cd44–/– (n = 4) mice were sacrificed at the age of 12-16 weeks. Both male and female mice were used. All mice were on the C57Bl/6 background.”

6. Please specify all surgical tools used throughout the protocol.

RE: The following information was added to the surgical procedure of kidney dissection: “1.2) Dissect whole mouse kidneys directly after sacrificing the mice. For this,  perform a median laparotomy using abdominal scissors, cutting the skin and then the abdominal muscles. Remove the intestine and place it next to the mouse. Free the kidneys from connecting tissue and pull out the kidney using a surgical forceps, cutting the renal artery, renal vein and ureter with a scissor.  1.3) Remove the renal capsules from the kidneys by holding the kidney with a surgical forceps and pull off the capsule using another forceps.” Also additional information about the surgical instruments used is provided in the table of materials (see also answer to 14.)

7. 1.3: How many kidneys are placed in each well of the plate?

RE: The following text was added to the manuscript (section 1.4): 1.43) Place the kidneys in a 6-well cell culture plate (2 kidneys/well) prepared with 2 ml Hanks’ Balanced Salt Solution (HBSS) per well and place on ice.

8. 2.1: How many kidneys are transferred to one petri dish? How large is the petri dish? How small are the minced tissues?

[bookmark: _Hlk12971154]RE: Additional information was added to the following steps of the protocol: “1.4) Place the kidneys in a 6-well cell culture plate (2 kidneys/well) prepared with 2 ml Hanks’ Balanced Salt Solution (HBSS) per well and place on ice. 2.1) Transfer the kidneys to a 100 mm petri dish and mince the kidneys into small pieces of 1-2 mm using two scalpels. Keep the minced kidney pieces wet using 1-2 ml HBSS.”

9. 4.1: Please use the active/imperative voice.

RE: We have proofread the whole method section and changed 4.1 and 5.1 into the following sentences:” 4.1) Analyze the glomerular outgrowth after 6 days. Make microscopic images using a digital inverted light microscope.” And “5.1) Perform immunofluorescence staining for cell-specific markers on the glomerular outgrowths at t=6 days to assess the cellular composition of the outgrowth.”



10. 4.2: Please describe the analysis step in more detail. For actions involving software usage, please provide all specific details (e.g., button clicks, software commands, any user inputs, etc.) needed to execute the actions.
RE: We agree that additional information about the analysis method should be provided in the protocol. Therefore, we added the necessary steps for analysis of glomerular outgrowth using ImageJ (FIJI) in section 4. Analysis of parietal epithelial cell proliferation. Now, the following steps are described for analysis:” 4.1) Analyze the glomerular outgrowth after 6 days. Make microscopic images using a digital inverted light microscope. 4.2) Use an image analysis software, like ImageJ (FIJI), to determine the surface area and the diameter of the glomerular outgrowth, and the number of outgrowing cells or outgrowing glomeruli. 4.3) To determine the surface area of glomerular outgrowth, open the tif. file of the glomerular outgrowth with scale bar in ImageJ. Draw a straight line on the scale bar and determine the distance in pixels by clicking on analyze and measure (e.g. 1 mm = 460 pixel). 4.4) Determine the scale by clicking on analyze, set scale and type the known distance in pixel  (e.g. 460), also type the known distance (e.g. 1) and the unit of length (e.g. 1 mm). Click ok.  4.5) Determine which results will show up in the results table by clicking on analyze and then set measurements. To determine the surface area of glomerular outgrowth, activate the options area and display label.  Click ok.  4.6) Determine the surface area of glomerular outgrowth. For this, draw a freehand selection around the glomerular outgrowth. Click on analyze and then measure, a result table will pop up in ImageJ showing the surface area of outgrowth in the earlier determined scale (see 4.4, e.g. mm2).”

11. Please remove the titles from the uploaded figures.
RE: We have done this in all 5 figures. 

12. Figure 1: Please include a space bweteen numbers and their corresponding units (300 µm, 75 µm, 37 °C). However please delete the space between the number and the degree symbol (i.e., change 45 ° to 45°). Please abbreviate liters to L (µL) to avoid confusion.

RE: This was changed in figure 1. 

13. Figure 3: Please include a scale bar, ideally at the lower right corner, for all microscopic images to provide context to the magnification used. Define the scale in the appropriate figure Legend.

[bookmark: _Hlk13069275]RE: Scale bars were added to figure 3 at the lower right corner for all microscopic images. The scale was defined in the appropriate figure legend. Therefore the following was added to figure legend 3:  ” Scale bars: A-B, D-E) 100 µm, C) 50 µm.”


14. Table of Materials: Please ensure that it has information on all relevant supplies, reagents, equipment and software used, especially those mentioned in the Protocol. Please sort the materials alphabetically by material name.

RE: This was checked and the materials were sorted alphabetically by name. Additional information is provided about ImageJ software, syringes, sieves, petri dish and scalpel in the table of materials. 

15. References: Please do not abbreviate journal titles; use full journal name.

RE: This was done using JoVE Style in EndNote. Now, all journal titles in the reference list are written-out.  


Reviewers' comments:

Reviewer #1:

Manuscript Summary:
The authors presented the methods of primary culture of glomerular parietal cells from the mice.

Major Concerns:

1. The methods of parietal cell culture in the rodent has already been described by Yaoita et al. (Eur J Cell Biol. 1995 Jun;67(2):136-44) and others. The process is similar to it. Author should cite such papers and state advantage of the current method. In addition, reference may be better focusing on the culture technique, not the importance of parietal cell in various animal models.

RE: We agree and have cited this article in the discussion section: Another earlier study also analyzed glomerular outgrowth and showed that the fast proliferating cells derived from the glomerular outgrowth are indeed descendent from the parietal epithelial cells.


2. How many percent of glomeruli forms outgrowth? In our experience, the ratio is not very high.
The success may be based on some critical points in this method, including isolation of encapsulated glomeruli under 20% FCS. Did authors try to investigate % of outgrowth under different conditions and confident the condition described here is the best? In this context, authors should provide the background data to recommend the particular condition.

RE: The method works very well with the used condition. Earlier results showed that isolation of glomeruli from wildtype mice resulted in ca. 80% outgrowing glomeruli which was published in our research paper “CD44 is required for the pathogenesis of experimental crescentic glomerulonephritis and collapsing focal segmental glomerulosclerosis (Kidney International (2018) 93, 626–642)” and is a good percentage of outgrowth to work with. Furthermore, in the same study it was shown that glomeruli isolated from CD44-/- mice only showed outgrowth of 30% of the isolated glomeruli. Therefore, the percentage of outgrowing glomeruli highly depends on the genotype and is very likely to also differ between different species and different experimental conditions. Optimal culture conditions should be optimized to answer the specific research questions individually. The protocol described in this method paper tends to give a optimal step by step overview of a practical good working standard protocol which can be used and was validated for the used animal model. 
[bookmark: _GoBack]
3. The image of immunostaining with CD44, Claudin1 and SSeCKs are unclear, because they are not sheet-like features; may have some artefact during staining process. Better to revise. At least the authors should describe the % of positive cells in each staining and time course expression of these markers. Better to include PAX8 that express in the parietal cell nuclei in vivo. In addition, large magnification of one or two cells that show intracellular localization clearly.

RE: An additional set of mice would be necessary for the collection of glomeruli . Currently, we have no approval of the ethical commission to perform additional glomerular isolation for new experiments. In order to deliver a new set of outgrowths for additional staining would require months, mainly due to the time consuming process of the ethical approval application. Therefore, we were not able to repeat all the necessary animal experiments  to perform a PAX8 staining. Indeed parietal epithelial cells show high expression of markers such as PAX8 or PAX2 which would also be interesting to investigate. For this study we have tested 3 other parietal epithelial cell markers which were earlier also successfully used by our group and also described by others. Staining for all 3 markers was performed at day 6 after glomerular isolation and the vast majority of the cells show expression of all 3 parietal epithelial cell markers. 
Furthermore, a CD44 immuno-fluorescence staining of isolated glomeruli from wildtype versus CD44 -/- mice was published earlier in our research paper “CD44 is required for the pathogenesis of experimental crescentic glomerulonephritis and collapsing focal segmental glomerulosclerosis (Kidney International (2018) 93, 626–642)”. Here, clearly the glomerular outgrowth of CD44 -/- showed no CD44 expression whereas the vast majority of outgrowing cells of glomeruli isolated from wild type mice showed CD44 expression in locations typical for a receptor staining which can also be observed in the recent staining (figure 3A). This also indicates that no artefact is shown. Also expression of SSecKs (cytoplasmatic) and Claudin-1 can be observed at the typical locations. 

Minor Concerns:

1. Please provide efficient use of this technique other than immunolabeling and the merit comparing with immortalized cell line established by Ohse et al. J Am Soc Nephrol. 2008 Oct;19(10):1879-90.

[bookmark: _Hlk15987241]RE: To make the advantages of our method clear, we added some explanation about the advantages of our technique to the discussion section. The use of this technique to isolate glomeruli from mice and analyze the cellular outgrowths has a lot of advantages towards the use of immortalized parietal epithelial cell lines for the analysis of pathways involved in parietal epithelial cell activation or drugs which could influence the process of epithelial cell proliferation. First, in this method, primary cells are used which directly grow out of the glomerulus and are only 6 days in culture. Therefore, the parietal epithelial cells from glomerular outgrowths underwent less changes in phenotype compared to immortalized cell lines, which need additional growth passages to create the cell line.{Ohse, 2008} Furthermore, the method described here, can be used to compare the effect of specific gene knock out on parietal cell proliferation also for pathways which are difficult to knock out in cell lines because of impaired cell growth or efficiency of gene knock out using silencing methods.

Reviewer #2:

Manuscript Summary:
The manuscript „Glomerular outgrowth - An ex vivo assay to analyze pathways involved in parietal epithelial cell activation" by Eymael et al. provides a detailed protocol for the culturing and visualization of parietal epithelial outgrowths from capsulated glomeruli to study PEC activation ex vivo. The steps are described clearly and comprehensively. The inability for glomeruli to adhere to microscopy-compatible plates/slides is a pity. This would have improved the versatility of the method.

Major Concerns:
- Is CD44 present in all outgrowth cells? Has a mesangial cell marker been used to control for outgrowth of mesangial cells?
RE: CD44 is present in the vast majority of outgrowing cells at the specific time point tested in our experimental conditions. Also we have not only tested CD44 as parietal epithelial cell marker but a combination of 3 markers which are expressed by parietal epithelial cells including SSecKs and Claudin-1. As we know so far, all 3 markers are in vivo not expressed by mesangial cells. For sure, this may change during in vitro culturing conditions but it seems very unlikely that mesangial cells will show expression of all 3 markers during the time frame of 6 days in culture. Therefore we can be sure that the vast majority of outgrowing cells are indeed parietal epithelial cells at the recommended experimental time points (6 days after glomerular isolation). 
Contamination with a small number of other cells in the glomerular outgrowth cannot be completely excluded. Importantly, at later time points, not only parietal epithelial cells can be observed in the glomerular outgrowth but also outgrowth of other cell types as also stated in the discussion of the paper. 

- Scale bars sare missing in Figure 3.

RE: Scale bars were added to figure 3 at the lower right corner for all microscopic images. The scale was defined in the appropriate figure legend. Therefore the following was added to figure legend 3:  ” Scale bars: A-B, D-E) 100 µm, C) 50 µm.”


- Is this method sensitive to the type of medium used (in regards to numbers of PEC outgrowths)? Can the authors elaborate why PECs are activated by their method? What might the stimulus for PEC migration and activation in in vitro culture?

[bookmark: _Hlk13080059]RE: The method works very well with the used medium. Therefore, it was not necessary to test other media, so we don’t know if better results would be obtained in another medium. Furthermore, isolation of glomeruli from wildtype mice resulted in ca. 80% outgrowing glomeruli which was published earlier in our research paper “CD44 is required for the pathogenesis of experimental crescentic glomerulonephritis and collapsing focal segmental glomerulosclerosis (Kidney International (2018) 93, 626–642)” and is a good percentage of outgrowth to work with.“ 
It is indeed striking that PECs in culture seem to be activated based on their CD44 expression. Normally, PEC proliferation and migration is limited due to contact inhibition signaling. However, In the early outgrowth these cells can proliferate and migrate. CD44 is important for cell migration  and can stimulate cell proliferation. Therefore, CD44 may be necessary for PECs to migrate from the glomerulus into the culture flask. In fact CD44 deficient PECs show a limited potential to form glomerular outgrowths. Nevertheless, It would be interesting to find the culture conditions in which PECs show less CD44 expression as PECs in vivo.

Minor Concerns:
- Add sieves to materials list

RE: ”Sieves were added to the materials list.”

- Which age of the mice has been used/tested for PEC outgrowth? (in mice age 7 days and less podocytes are also able to do outgrowths)
[bookmark: _Hlk12971006]RE: The following text was added to step 1.0: “Untreated, healthy WT mice (n = 4) and cd44–/– (n = 4) mice were sacrificed at the age of 12-16 weeks. Both male and female mice were used. All mice were on the C57Bl/6 background. “

- Is kidney perfusion with PBS necessary or would it be helpful?

RE: We have not tested kidney perfusion with PBS for this method. It is in our experience not necessary. We don’t think that perfusion with PBS would influence the glomerular outgrowth or the method of glomerulus isolation because kidneys are minced into small pieces and washed with HBSS directly after kidney dissection from sacrificed mice. 

- What is the approximate volume of HBSS rinsing solution used (total or per step)

RE: Additional information was added to step 2.3 of the protocol: “ Rinse the kidney homogenate through a 75 µm sieve with HBSS. Collect the flow-through and subsequently rinse this flow-through through a 53 µm sieve. Wash both sieves using HBSS to remove all smaller structures. Note: In this step the flow-though is only rinsed and NOT pressed through the 75 µm and 53 µm sieve. Washing with HBSS is necessary to remove debris and smaller structures on the sieves. Therefore normally 200-300 ml HBSS are used in total. “

- Is the flowthrough poured directly from the Petri dish or with a serological pipette?

RE: This information was added to step 2.2. of the method section. 
