Dear Dr. Bajaj,

We are pleased to submit our revised manuscript “Purification of Prominin-1+ stem cells from mouse postnatal cerebellum” (Manuscript number: JoVE60554).  

We appreciate the comments of the reviewers, who have found our results novel and of interest.  We have performed additional experiments and rewritten the manuscript to accommodate the referees’ concerns.  We respond to each point below with each referee’s comments quoted in italics for ease of reference. We have also marked all the changes in the manuscript with yellow highlights making them easier to spot.

Reviewer #1: 

We are pleased that reviewer #1 “found our manuscript to be “carefully executed and clearly presented” with no major concerns. The reviewer raised a few points that we address below:

1. Authors need to provide information on the manufacturer and catalog numbers for the reagents: 1) Cysteine (0.2mg/ml); 2) DPBS (Dulbecco's Phosphate Buffer Saline; 3) Magnetic column buffer X.

We have provided this information in table of materials (see Line: 78, Line: 79 and Line 83-84)



Reviewer #2:

This reviewer agrees that “this protocol would potentially be of use to researchers interested in neuronal development and the development of hindbrain tumors such as medulloblastoma”.  The reviewer has a few comments that are addressed below:

1. The first are several related comments.

More prominin-1 staining of cells isolated via this protocol (vs those that are present in the flow through) needs to be included. If we do not see an absence of prominin-1 in the flow through cells, how does one know that the purification is efficiently selecting all positive cells? Typically, validation of such strategies would include staining for multiple markers on both the selected and non-selected populations by analytical flow cytometry or high throughput immunostaining, to confirm purity of the resulting desired population and selectivity for all possible positive cells. 

As suggested, we have performed immunostaining for Prominin-1 and Nestin on the cells that have not bound the magnetic column (the flow through). In a revised Figure 1B, we have confirmed that there are indeed no stem cells defined by these markers in the flow through. This is a substantive improvement to the manuscript and thank the reviewer for this suggestion.

Furthermore, is Prominin-1 expression maintained during culture?

Yes, Prominin-1 expression is indeed maintained during culture and up to at least eight passages (this has been added to Line: 203-204) with a reference to our previous publication where this finding was first described (J Clin Invest. 2018 Jun 1;128(6):2252-2265)

Are these cells able to become cerebellar cells after differentiation? The current markers shown do not distinguish cerebellar cells specifically; only glial / neuronal identity.

The goal of this study was not to differentiate these precursors into regional specific neuronal and glial subtypes; rather our goal was to demonstrate that these prominin-1 positive cells have indeed stem cell properties in vitro. Differentiation of these stem cells into cerebellar GABAergic interneuron and glial cells has been shown by others in vivo (by fate mapping or stem cell transplantation); (Nat Neurosci. 2005 Jun;8(6):723-9; Nat Neurosci. 2013 Dec;16(12):1737-44)) (Line: 64-66).  


2. More broadly, the authors assert multiple times that this protocol is more cost effective and less time consuming than FACS, but provide no calculations or numbers to back this up. Given that this approach requires consumable kits from the manufacturer, it's not immediately apparent to this reviewer that it would be less expensive or faster than FACS executed in a lab with low-cost flow cytometer access.

We have now addressed these concerns.  In Line 211-212, we mention that our protocol generates approximately 107 cells per cerebellum, typically yield 250-300 neurospheres per 5000 sorted cells.  This is comparable to FACS based strategies (J Clin Invest. 2018 Jun 1;128(6):2252-2265; Nat Neurosci. 2005 Jun;8(6):723-9).  This is a significant appeal given that FACS sorting is approximately 10 times more expensive costing an average of 150$ - 200$ per run compared to 15$ per run on a magnetic column ($300 for 25 magnetic columns).  Moreover, the FACS equipment is expensive, requires trained personnel, and is not readily available (described in Lines: 214- 217). 



3. As described, this is essentially an implementation of a commercial kit in tissue from a brain subregion where it has not been used previously. If the protocol is not systematically compared to prior approaches, or to the use of this kit in other regions where it has been published (e.g. postnatal stem cell niches of the forebrain, or prenatal stem cells), it's not clear that this is a resource that will be broadly useful to the field.

The value of our protocol lies precisely in our ability to exclusively purify the cerebellar stem cell niche away from other progenitor populations in the nervous system. Thus, it is not meant to be generalized to other CNS stem cell populations. It is however possible that our techniques could be generalized to extract prominin-1 expressing stem cells from other tissues (for instance, the intestine, etc) (stated in line: 224-226).


Specific items:

1. Line 14 - rather than "neuronal" stem cells it would be more appropriate to say "neural" stem cells - progeny are not exclusively neurons

We have made this change (Line: 14).


2. Line 68 - Papain is used for tissue dissociation. Have the authors tested to confirm that this does not cleave any of the surface epitopes they are using for prospective isolation? Has papain been compared versus other enzymes?

We have benefited from prior work (Nat Neurosci. 2005 Jun;8(6):723-9; Nat Neurosci. 2013 Dec;16(12):1737-44), where we already know that papain is in fact the best enzyme to preserve prominin-1 surface expression (trypsin on the other hand cleaves cell surface antigens)  (Stem Cells. 2007 Jun;25(6):1560-70; Nat Neurosci. 2005 Jun;8(6):723-9). We have mentioned this in line: 114-115.  

3. Line 67 - 0.05% trypsin is listed as a possible method to dissociate neurospheres derived from sorted cells, as is the papain-based dissociation solution. Can the authors comment on whether one of these is preferable, and why they are used versus Accutase, which is often used in neurospheres cultured from other brain regions?

Both trypsin and papain work equally well and that is why we mentioned both (Line: 181-182).  We did not test accutase. 


4. Line 101 - "peel off" not "peel of"

We have made this change (Line: 101).

5. Line 116 - Is the incubation at 37 degrees in an incubator? A water bath? Can this be done on a nutating mixer rather than inverting by hand?

Corrected to “37 degrees in a water bath”. (line: 116)
Yes, it can be done either on nutating mixer or by hand (see revised line 117).

6. Line 118 - Please give more information on what constitutes "wide" and "narrow" diameter Pasteur pipettes - diameters in microns? Are these beveled or fire polished? These pipettes were also not listed in the Materials section.

For trituration for a “wide” pipette orifice, we used regular Pasteur pipette.  To “narrow” the orifice diameter, we polished the glass over a Bunsen burner flame (fire polished).  We have added this information to the manuscript (Line: 118-119).  This is an established procedure for generating narrow bore tips and the diameter is not typically measured (Nat Protoc. 2012 Sep;7(9):1741-54.). 

7. Line 120 - says to add DNase to the sample. Is this in addition to the DNase that is already in the dissociation solution?

Yes, DNAse is added at this step-in addition to the DNAse added in the dissociation step.

8. Line 134 - What is the rationale for using "ice-cold" solutions versus 37 degrees Celsius? Was this tested?

Miltenyi Biotec—the company that produces the Prominin-1 magnetic beads (#130-092-333) recommends that the temperature of the solutions be ice-cold. We therefore used their instructions (we did not test binding at 37 degrees). 

9. Line 156 - What is the expected fraction of cells in the sample that will flow through vs. bind?

We did not specifically test for this. But a previous publication (Nat Neurosci. 2005 Jun;8(6):723-9) reported 0.1- 0.3% of cells extracted from the cerebellum will be Prominin-1 positive.

10. Line 157 - How long does each wash take?

It takes around 2-4 min for each wash (Mentioned in Line: 158)

11. 3. In lines 165-167, the authors seem to indicate that they plate and grow the isolated cells along with the beads used to isolate them, does this impact how the cells grow?

We did not test whether the beads impact cell growth. However, since cells are typically grown even in the presence of beads we did not try to isolate them away. 

12. Line 166 - Open parentheses.

Closed the parenthesis (Line: 168).

13. Line 177 - Demonstrating self-renewal capacity is an assertion here; either explain how this is quantitatively assessed or remove.

We have removed this assertion (Line:177).

14. Line 181 - See comments above (item 3) regarding dissociation questions.

Addressed above

15. Line 215 - "proliferation" typo

Changed (Line: 220).

16. Line 253 - "From" not "form"

Changed (Line: 264)

17. Line 266 and Figure 2 generally - What is the duration of exposure to PDGF-AA or LIF? References for why these factors are used? 

We differentiate the neurospheres in presence of either PDGF-AA or LIF for 7 days as has been described before (Nat Neurosci. 2005 Jun;8(6):723-9; Nat Neurosci. 2013 Dec;16(12):194-195)  (Line: 207-208).

Also, please confirm that the "B27" used here in the media is the same as the "B2" mentioned in the procedures section of the authors' preceding JCI paper using this approach.

Yes, Both B27 or B2 are the same.  This was an error on our part.




Reviewer #3:

We are pleased that reviewer 3 finds that “The article is well presented, with appropriate details, and should be useful to many. Also the basic tips should be applicable to other protocols”. 

The reviewer only has a few minor comments that we address below:

1) Could it be possible to write a troubleshooting section and to identify crucial steps? For example, is mycoplasma contamination a common problem and can it be easily monitored or prevented?

We have added a troubleshooting section – Line: 228-239

2) Is it possible to freeze and store the cells at some point?

In general, stem cells are typically not passed through cycles of freeze-thawing.  Therefore, we avoided storing cells.  


Minor Concerns:
- Abstract typo: "marker" not "maker"

Changed (Line: 23)


- Line 80: it might be better to give the diameters of the wells, if some want to use different plates.

Added the diameters of the plate wells (Line: 88)

- Line 100:" lambda to bregma" is an expression which will be cryptic to many readers. This would require either a picture, a reference or an explanation.

We have removed the expression “lambda to bregma” from the sentence (Line 101); we instead now write that one should “remove the skull by running the scissors sagitally along the midline”.
 
- Line 116 and later. "°C" is the usual abbreviation for Celsius degrees.

We have made this change throughout the manuscript

- Line 158: the flowthrough fraction probably contains an heterogenous cell population, not only granule cells. Do the authors know whether it is better than a whole cerebellum suspension to prepare a primary culture of granule cells?

We agree that it was a mistake to mention only granule neurons. The flow through contains a mixed culture, mostly enriched with granular neurons and glial population. We have corrected the text accordingly (Line 159-160).

- Line 183: is it required/useful to monitor cell dissociation under the microscope?

It is not required to monitor the cell dissociation under a microscope since even a few residual clumps of cells do not interfere with the overall protocol. 

- Line 185: one can conveniently buy disposable plastic transfer pipettes. Do the authors know whether these can replace the modified glass pipettes?

Yes, for this step we can also use plastic transfer pipettes. This has been added Line: 184

- Line 192: does it make a visible difference to use different passages?

No, we don’t see any visible difference with passage number.




Reviewer #4:
We are pleased that this reviewer finds that “The work is very clearly written and concise. The introduction very clearly explains why PROM1+ cells are of interest, and provides a good rationale for using this method to purify them. The methods are clearly described. The figures are excellent and helpful. I strongly feel that the work should be published”.

The reviewer has only one concern addressed below:

1.  I note that there is no step to inactivate the papain after dissociation, or even to spin down to remove the papain by dilution. Many protocols that use papain to dissociate brain cells call for inactivation of papain with ovomucoid inhibitor, serum, or dilution. Is this an omission, or is no inactivation removal of papain needed? With this question addressed, the work is ready for publication and will be of interest to the readers of JOVE.

Thank you very much for recognizing this oversight. We have now mentioned the washing step where we describe that the tissue is washed three times with 5ml of HBSS solution. Remove last HBSS wash, and add 5ml of DPBS solution containing 250l of DNase to the tissue (Line: 120-1123).  



Minor Concerns:
on line 91, O4 antibody is missing a source and catalog #

[bookmark: _GoBack]Thanks for correction. Added in table of materials.

