Editorial 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.
We have proofread the manuscript.

2. For in-text formatting, corresponding reference numbers should appear as numbered superscripts after the appropriate statement(s).
References are now superscripted numbers.

3. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
Text has been revised to avoid personal pronouns.

4. Please ensure that abbreviations are defined at first usage.
Abbreviations should now be defined at first usage.

5. Please include an ethics statement before your numbered protocol steps, indicating that the protocol follows the animal care guidelines of your institution.
Ethical statement has been included before the protocol steps. 

6. Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. 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. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.
A few minor additions have been made to the protocol to make the procedure clearer and easier to follow.

7. Please add more details to your protocol steps:
Step 1.2: Please explain how the perfusion was performed.
Step 1.7: Please specify the dimension of the cut.
Step 3.5: Please replace “Eppendorf” tube with “microcentrifuge” tube.
We have added details in the protocol steps to the points above. Of note, no perfusion was performed in our case (only cervical dislocation). We have highlighted that removing the blood through transcardial perfusion is an option if complete removal of blood is crucial to the research question.

8. The title of the manuscript mentions proteome analysis. Please include Protocol steps for the same. Kindly ensure that the protocol steps make a cohesive story and should be in-line with the Title of the manuscript.
Thank you very much for pointing out this potential confusion. We (and in agreement with reviewer 1) do not intend to describe the proteome procedure in detail, since we did not develop this particular mass spectrometry setup.  We have changed the title to “Quantifying the adult neural stem cell niche: cryo-section dissection for proteome analysis of the subependymal zone” in order to emphasis its compatibility with proteomic methods, in particular mass spectrometry.  In addition, we have added a brief overview of the mass spectrometry method used in this study and clarified that other methods could also be used to analyze the tissue obtained by cryo-section dissection (also requested by reviewer 1). Our overall aim is to show that the dissection method is readily compatible with mass spectrometry analysis and to show that this novel dissection really provides a measurable benefit concerning the experimental outcomes.  

9. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage (YEAR).] For more than 6 authors, list only the first author then et al. Please include volume and issue numbers for all references.

References have been changed accordingly.


____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
Friess et al present a detailed protocol focused on a dissection method for the adult rodent SEZ neurogenic niche that balances precision of dissection with preservation of protein integrity to enable subsequent proteomics from the dissected tissue. The protocol is a useful one that would particularly benefit from video demonstration. The comparison to two other techniques (whole mount and laser capture) is also helpful in showing potential users why the CSD technique they demonstrate is useful for proteomics. My comments are mostly minor.

Major Concerns:
Though the protocol is focused on the dissection method, it would still be useful to include some discussion on appropriate mass spec methods. This is not to suggest a methods description of mass spec—that seems out of the scope here. Rather, I would suggest some helpful hints for figuring out how a user find the right kind of mass spec for follow-up (such as through a core facility). For example, if a potential user were looking at the mass spec core facility in their own institution, what would be the key features they should ask about to figure out if their facilities can achieve the kind of depth of proteome identification that the authors show? Is this highly specialized and likely to only be in a few facilities around the world or is it more common and probably found in most major mass spec cores at research institutions?
Thank you very much for this important remark. We have included a discussion/description after the dissection protocol regarding the mass spectrometry method. For a potentially interested researcher, we thought it might be of importance to know that also with “standard” state-of-the-art mass spectrometry (gas chromatography + quadrupol or orbitrap MS), the same principal benefit of analyzing fresh frozen, unbiased tissue remains. The only difference is, that one would detect somewhat fewer proteins (perhaps 500-1000 proteins less). Notably, the particular peptide library creation and matching used here is currently not commercially available. However, there may be other mass spectrometry-associated methods to increase the proteome depth, especially in the future. I believe, matching against computer-generated libraries is developing into a useful tool. Overall, we hope that the changes that have been made in the text will make it clear to both researcher and core facility what was done and what can be expected. Also, we have clarified that this method could be combined with other techniques for protein analysis, other than mass spectrometry. 

Minor Concerns:
In the video (when it is made), it would be especially helpful for the authors to show what completely frozen versus completely thawed tissue looks like, in contrast to this optimal level of partly thawed/partly frozen. It would help users to know what failure looks like for this critical step, and video seems like the best medium for this demonstration (i.e. I'm not sure still pics would do this justice). The authors may already have this planned but if not, it would be a good addition.
This is indeed a crucial information we will try to convey with the video. Our intention is to depict the correct level of semi-thawing directly next to tissue that is thawed too little and too much, to make the correct “tissue state” visible.

More description of the cellular composition of the SEZ in the introduction would be helpful for readers less familiar with the details of this niche. What approximate percentage of the dissected SEZ likely derives from stem cells versus progenitors/early neuroblasts versus other non-neurogenic lineage cells? Some approximate idea from the literature would help a reader better understand the nature of the tissue dissected.
Many thanks for the comment and we agree this would improve the manuscript. We have now added information on the cellular composition of the niche and we hope that it will be paint a more complete picture of the niche to readers unfamiliar with this neurogenic region. 

This sentence (line 59-61, Introduction) would benefit from a few example citations: "Investigations into cell intrinsic programs have already provide knowledge important for therapeutic cell reprogramming and transplantation strategies."
Thank you for pointing out the necessity of a citation here. We added references accordingly. Also, we tried to clarify that we primarily allude to experimental studies, although e.g. cultured stem cells and IPS cells are currently used in clinical trials.

Reviewer #2:
Manuscript Summary:
This manuscript describes the method of cryosection dissection (CSD) of the subependymal zone of the adult mouse brain towards the isolation of all proteins specifically expressed in this domain. The authors carefully compare the results obtained using this method with those obtained using two other techniques: standard whole mount dissection and laser-capture-microdissection. They reveal several advantages of the CSD, such as the amount of preservation of extracellular components and the clean separation between neighboring brain regions. This is a carefully performed study that gives insights in a simple and reliable method.

Major Concerns:
none

Minor Concerns:
- Could the authors comment on the possibility to separate the ependymal from the subependymal layer?
 We included an explanation in the discussion, where the LCM and CSD are compared. Since the border between the ependymal layer and the subependymal layer are not visible, the CSD fails to achieve this separation: therefore, the LCM would be the better choice.

- Introduction: why don´t the authors list the hypothalamus within the regions of adult neurogenesis?
There has been some debate as to whether hypothalamus continuously generates new neurons in the adult mouse brain. Nevertheless, it is a neural stem cell niche in the mouse brain that has the ability to form new neurons, also in vivo if appropriately challenged to do so. Hence, we now describe the hypothalamus as a third neural stem cell niche with neurogenic potential in the introduction. We hope this will satisfactory as the question to the presence of neurogenesis in the hypothalamus after 8 weeks postnatally remains with conflicting answers when assessing the literature. 
Refs:
Goodman T, Hajihosseini MK. Hypothalamic tanycytes-masters and servants of metabolic, neuroendocrine, and neurogenic functions. Front Neurosci. 2015 Oct 29;9:387. doi: 10.3389/fnins.2015.00387. PMID: 26578855; PMCID: PMC4624852.

Chaker Z, George C, Petrovska M, Caron JB, Lacube P, Caillé I, Holzenberger M. Hypothalamic neurogenesis persists in the aging brain and is controlled by energy-sensing IGF-I pathway. Neurobiol Aging. 2016 May;41:64-72. doi: 10.1016/j.neurobiolaging.2016.02.008. Epub 2016 Feb 17. PMID: 27103519.


- Typo: P3 line 60 "have already provided"
Has been corrected.

- Protocol, point 2: could the authors describe how they fix the brain in the cryostat before cutting the sections?
Many thanks for highlighting this point, as it is a crucial point for the dissection method’s compatibility with mass spectrometry. We extended the protocol point on this step accordingly. The brain is fixed at the hindbrain with OCT; but the OCT medium must not touch the ventricles and the ventricular walls, because the medium would prevent valid mass spectrometry measurement (The OCT would contaminate the sample).

- Figure caption of Figure 3 D: should be MEZ Top, SEZ Bottom instead of left and right.
Has been corrected.

-Discussion, lines 386-389: description of the isolation of the corpus callosum: This part might be moved to the protocol.
Here, we would like to keep the part about the isolation of the corpus callosum in the discussion. It seems we failed to clarify in the text that we did not perform the isolation of the corpus callosum in this study. This is a mere suggestion for a potential future application: during the dissection of the SEZ, we just noticed that not only the striatal compact myelin, but also the corpus callosum was clearly visible during the semi-thawing. Hence, we figured that it is equally easy to extract the corpus callosum by just “cutting it out” during the semi-thawing step. We just intend to share this idea, maybe a potential reader is interested in an unbiased corpus callosum proteome. We hope that the fact that this is indeed a “discussion” in the manuscript is easily comprehensible now.

