We thank the reviewers and the editorial board for their useful comments helping us to improve our manuscript and video.
This rebuttal document addresses each of the peer review and editorial comments individually.
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The authors describe with details methods to culture and then perform immunostainings of 2D neural rosettes and 3D cerebral organoids. Moreover, they suggest and, in the case of 2D rosettes, also show possible manipulations and analyses to assess the biogenesis and functionality of primary cilia and the effect on neocortical development.

Major Concerns:
The title points to the use of patient iPS cells to study the importance of primary cilia in neocortical development. The specific mention of patient-derived iPS cells sets the expectation to see 2D and 3D culture derived from patients (possibly affected by primary cilium-related defects). Indeed, the authors mention using iPS cells but never clarify from which type of patient the cells are derived and if they carry any relevant mutation. Moreover, it would be appreciated if the authors could show that the protocol works when primary cilia function is affected in iPS cells (e.g., iPS cells with a specific mutation in primary cilia genes). Finally, to assess that the suggested methods are helpful to dissect the involvement of primary cilia in neocortical malformation, the authors need to show that 2D and 3D culture can recapitulate some of the known effects of ciliopathies-related genes (e.g., number of mitotic neural progenitors).

 Reviewer 1 is right; our original title was confusing and suggested the use of cells carrying ciliary gene mutations. This is not the case since we only present data obtained through the use of IPS cells generated by reprogramming cells from control individuals. This was not the purpose of this article which aims to describe the tools we have developed but which we hope will be very useful to study the consequences of the invalidation of ciliary genes. To overcome the confusion, we have modified the title of the manuscript: “2D and 3D IPS Cell-based Models to dissect Primary Cilium involvement during Neocortical Development.”
Minor Concerns:
Aside from the analysis of primary cilia function in 2D rosettes, the authors only suggest possible other possible analyses. It would have been good to show in more detail a few of them.
 We added in the manuscript and video some possible analysis that can be performed on cerebral organoids, especially PC and centrosome count as well as 3D-reconstruction of PC to measure precisely their size.


Reviewer #2:
The manuscript by Boutaud et al. describes a detailed procedure for the analysis of primary cilia in IPS cell-based 2D/3D models.
The presented methods would be certainly important for dissecting the functional role of primary cilia during both pathological and normal cerebral cortex development and for enabling functional analysis of SHH signaling pathway components.
The manuscript is well presented and protocols are clearly described in the text and associated videos.
I have no major concerns.
Authors could consider eliminating video 3, as possibly redundant.

 Many thanks to reviewer 2 for positive comments on our manuscript. To us, video 3 is not redundant, as it illustrates that PC as well as centrosomes can be visualized by using the method we set up for whole-mount immunostaining and clearing of entire cerebral organoids and that can be highly useful.  

Reviewer #3: 
Manuscript Summary:
This manuscript details protocols to analyze primary cilia in the context of SHH signaling. Specifically, immunofluorescence is used with state of the art 3D human models and light sheet or confocal imaging to look at changes in cilia along with cell fate markers or mitotic cells. RT-PCR analysis is included as well. These are technically challenging assays and the images/movies are excellent in the quality. Only minor issues should be addressed.
 Many thanks to reviewer 3 for interesting comments on our manuscript

Minor Concerns:
1) How are the organoids anchored to the stage for vibratome sectioning? Is the agarose block glued to the stage or is the organoid nicked and directly glued to the stage with the agarose block.
 The organoids are embedded into 4% low-melting agarose and the agarose block is glued to the vibratome stage. This step has been clarified in the manuscript and video

2) Can the details from issue #1 be added to the text and/or movie
 More details on the protocol used for 2D modeling have been added to both the manuscript and video

3) Why is blocking continued in the secondary solution. Once the tissue is blocked, continued addition of such reagents can often just lead to precipitation. https://www.jacksonimmuno.com/technical/products/protocols/multiple-labeling
 In our protocols, as well as in many published protocols, blocking solutions contain a high concentration of blocking agent, while primary and secondary antibody solutions contain low concentration of blocking agent. And fortunately, we have never observed any precipitation.    

4) Milk is not often an advisable blocking agent https://www.jacksonimmuno.com/secondary-antibody-resource/technical-tips/controls-diluents-blocking/ Have other blocking agents been tested?
 We usually use dry milk as first line for immunostaining analysis as it is a cheap blocking agent and works well for the reported experiments so we have not had to test any other agents. Importantly, we only use nonfat dry milk. This has been clarified in the manuscript.

Editorial and production comments:
Changes to be made by the Author(s):

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
 done

2. Please make the title concise.
 The title has been changed: 2D and 3D IPS Cell-based Models to dissect Primary Cilium involvement during Neocortical Development.

3. Please provide an email address for each author.
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4. Please expand all abbreviations during the first time use.
 Done

5. Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single. Please include a single line space between each step, substep and note in the protocol section. Please use Calibri 12 points

 Done

6. Please rephrase the Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words: “This protocol presents…”
 The summary has been rephrased and contains 34 words

7. Please ensure that the long Abstract is within 150-300-word limit and clearly states the goal of the protocol.
[bookmark: _GoBack] The long abstract has been modified and contains 242 words

8. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please refrain from using bullets, alphabets, or dashes.
 Done

9. Please revise the protocol text to avoid the use of any personal pronouns in the protocol (e.g., "we", "you", "our" etc.).
 Done

10. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.”
 Done

11. The Protocol should contain only action items that direct the reader to do something. Please describe the action in complete sentences.
 Done

12. Please ensure that individual steps of the protocol should only contain 2-3 actions sentences per step.
 Done

13. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?
 We revised the protocol section and add more details to some important steps

14. How do you identify embryonic bodies?
 Embryoid bodies (EBs) are floating spheroid clusters/aggregates of IPS cells.
This has been added in the manuscript.
  
15. Please include all the volumes and concentration throughout the protocol.
 Done

16. Please ensure the results are described in the context of the presented technique. e.g., how do these results show the technique, suggestions about how to analyze the outcome, etc. The paragraph text should refer to all of the figures. Data from both successful and sub-optimal experiments can be included.
 Done

17. Please include all the Figure Legends together at the end of the Representative Results in the manuscript text.
 Done

18. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
 No figures have been reused in the present manuscript

19. As we are a methods journal, please ensure that the Discussion explicitly covers the following in detail in 3-6 paragraphs with citations:

a) Critical steps within the protocol

b) Any modifications and troubleshooting of the technique

c) Any limitations of the technique

d) The significance with respect to existing methods

e) Any future applications of the technique

20. JoVE cannot publish manuscripts containing commercial language. 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 and Reagents. Please remove commercial terms from the figure legend as well. For example: Imaris, etc.
 “Imaris” and “matrigel” have been removed from the manuscript and the video and replaced by generic terms.


Changes to be made by the Author(s) regarding the video:

1. Please increase the homogeneity between the video and the written manuscript. Ideally, all figures in the video would appear in the written manuscript and vice versa. The video and the written manuscript should be reflections of each other.
 The homogeneity between the manuscript and the video has been increased.

2. Furthermore, please revise the narration to be more homogenous with the written manuscript. Ideally, the narration is a word for word reading of the written protocol and is in imperative tense.
 The narration has been revised to be more homogeneous with the written manuscript

3. Please make the title concise.
 The title has been modified and is now more concise: “2D and 3D IPS Cell-based Models to dissect Primary Cilium involvement during Neocortical Development.”

4. For the last two interviews the audio and video doesn’t match.
 Those videos have been reshot

5. Please ensure that the protocol subheadings are the same both in the text and the video.
 Done

6. Please ensure that the video and the narration match each other.
 The narration and the video match more each other now.

7. Please do not use commercial terms in the video e.g., Imaris. Please use a generic term instead.
 Done: Imaris and Matrigel have been replaced by generic terms 

8. Filming of the microscopy part is a bit shaky. Please use a still camera.
 The video has been modified

9. Please include more video shots to show how the protocol actions are performed.
 We added more video shots

10. Please ensure that the results are described with respect to the protocol being presented. Essentially you performed your experiment, how did it help you to conclude what you wanted to and how is it in line with the title.
 Done

11. Please do not have interviews in the representative result section.
 Interviews in the representative result section have been removed

12. Suggested Changes

• Please Reduce the timing of Every "Name Caption'
 Done

• Please remove the period from the title
 Done

• Please capitalize the first letter of every important word in your title.
 Done

• Please add corresponding institution(s) to your title card.
 Done

• Missing institution(s) in the title card which is absolutely required.
 Institutions have been added in the title card

13. Audio:

00:14 The audio here seems garbled and over-processed, as though a noise reduction filter has been applied. Consider reprocessing the audio with a weaker setting.
 The video has been reshot

07:11 The audio here seems garbled and over-processed, as though a noise reduction filter has been applied. Consider reprocessing the audio with a weaker setting.
 The video and audio have been reshot


14. Video:

00:14, 13:36 Consider Reshooting the interview shot, Because the lighting is a little bit dark and dull. Beware of the Audio Noise. Try to shoot in a Quiet and Bright Location. This shot seems very blurry and noisy due to the heavy scale/zooming, consider zooming out a little more to reduce the noise but not too much that we don't notice the detail in the shot.
 The videos have been reshot

* 01:42 to 02:00 The video-audio synchronization is not correct and noticeably out of sync. Consider tightening the synchronization at these parts.
 The video and audio have been reshot


Once done please ensure that the video is no more than 15 min and upload it to https://www.dropbox.com/request/Zad8oUlehXy6wD5BdHaj?oref=e



