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Dear Editors and Reviewers:
Thank you for the editors’ and the reviewers’ comments on our manuscript entitled “Isolation, culture and adipogenic induction of neural crest original adipose-derived stem cells from periaortic adipose tissue”. Those comments are all valuable and very helpful for revising and improving our paper, as well as the important guiding significance to our researches. We have studied comments carefully and edited the manuscript. The responds to the editor and reviewer’s comments point by point are as following (the replies are highlighted in blue):

Editorial comments:
General:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Author response: We thank the editor’s advice. We carefully edited the manuscript to ensure there were no spelling and grammar mistakes.
2. Please use letter-sized paper (8.5 x 11 inches).
Author response: We used letter-sized paper (8.5 x 11 inches) for our manuscript now.
3. Please reduce the length of the Short Abstract to no more than 50 words.
Author response: We reduced the length of the Short Abstract which less than 50 words now.
4. For in-text formatting, corresponding reference numbers should appear as numbered superscripts (without brackets) after the appropriate statement(s).
Author response: We used the correct in-text formatting (JOVE formation) for references now.
5. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please limit the use of commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: Eppendorf
Author response: We removed all trademark symbols (™), registered symbols (®), and company names in our manuscript, and all commercial products were sufficiently referenced in the “Table of Materials”.

Protocol:
1. There is a 10 page limit for the Protocol, but there is a 2.75 page limit for filmable content. Please highlight 2.75 pages or less of the Protocol (including headers and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.
Author response: We highlighted in yellow of protocol text which to be featured in the video.
2. For each protocol step, 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. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.
Author response: We thank the editor’s advice. We edited the manuscript as editor’s comments. We added more references to published material specifying how to perform the protocol action, and all steps less than 2 actions and 4 sentences in the protocol now.

Specific Protocol steps:
1. 4: Please include more details about sorting (e.g., figures with gating information).
Author response: We added a sorting picture in the Figure. 2A and including the gating information in the manuscript.
2. 5.3: Around how long will it take for cells to reach 80%-90% confluency?
[bookmark: _Hlk24702980]Author response: It takes about 7-8 days for the cultured NCADSCs reach to 80%-90% confluency, we had mention this in the results (Page 7, Line 221).

Figures:
1. Figure 2G: What are the error bars here?
[bookmark: _Hlk24125215]Author response: Data are presented as the mean ± standard deviation (SD). We added this illustration in the Figure legend 2.
2. Figure 3: What statistical test was use here?
[bookmark: _Hlk24125346]Author response: Unpaired 2-tailed Student t-test was used for comparisons between 2 groups. The value of P<0. 05 was considered statistically significant. We added this illustration in the Figure legend 3.

Discussion:
1. Discussion: As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3–6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
Author response: We thank the editor’s advice. We revised and edited the Discussion according to editor’s suggestion, we added more discussion about the “Critical steps within the protocol” and “Any modifications and troubleshooting of the technique”.

References:
1. 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.
2. Please do not abbreviate journal titles.
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]Author response: We used the correct citation formatting for references according to JOVE request.

Table of Materials:
1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.
Author response: We edited the manuscript and listed all materials and equipment use in the Table of Materials.

Reviewers' comments:
Reviewer #1: 
Manuscript Summary:
It is not correct to claim that the NCC cells differentiate more favorably to the brown lineage rather than the white. The methods documented in their recent paper indicates the authors included rosiglitazone in the brown differentiation cocktail but not in the white. It is known that rosiglitazone not only enhances differentiation it also induces the brown gene program.
Author response: We apologized for the miss descript in the introduction of the adipogenic induction medium cocktail ingredients. The rosiglitazone only used in brown adipogenic induction medium but not in the white adipogenic induction medium in our study. We revised this descript mistake in manuscript (Page 6, Line 207). And we revised discussion, we only claimed that NCADSCs easy to be induced into adipocytes in this study.

Minor Concerns:
The authors needs to provide details of how they differentiate NCC cells into white adipocytes. This is included in their recent paper but not in the methods accompanying this JOVE manuscript.
Author response: We added more detail about the method of differentiate NCC cells into white adipocytes in the manuscript (Page 6, Line 206-211).

Reviewer #2:
Manuscript Summary:
The current manuscript by Qi et al. demonstrated a efficient method to isolate adipose derived stem cells from periaortic arch adipose tissues, followed by their differentiation. Despite of its potentially interesting use, there are some major flaws that need to be addressed.

Major Concerns:
1. Throughout the manuscript including the title, there is too much emphasis on neural crest cells or NCC. As the authors specified in line 52-53, only some of the ADSCs derived from NCCs. Is Wnt Cre is efficient enough to isolate only NCC derived APCs? The authors should also provide more detailed background about the mice line in the introduction.
Author response: We thank the reviewer for bringing up this very important point. Wnt1 is a well know NCCs marker and the Wnt1-Cre transgenic mouse was widely used for tracing neural crest cells development (Tamura Y. et al., 2011). According previously report (Sowa Y. et al., 2013)( Billon N., 2007) and our recently study (Fu et al., 2019), we  can't exclude that Wnt1-Cre+ cells can differentiate into cells other than adipocytes in vivo, but Wnt1-Cre+ cells isolated from adipose tissue is efficient enough to differentiation into brown adipocytes and white adipocytes after adipogenic induction in vitro, which is as efficient as ADSCs purified by other cell markers.
We added more detailed background about the Wnt-1 Cre+/- mice (JAX Stock #009107) in “Introduction” as reviewer’s suggestion (page 3, line 91).
Reference:
Tamura Y, Matsumura K, Sano M, et al: Neural crest-derived stem cells migrate and differentiate into cardiomyocytes after myocardial infarction. Arterioscler Thromb Vasc Biol 31:582-589, 2011.
Billon N., Iannarelli P., et al: The generation of adipocytes by the neural crest. Development (Cambridge, England) 134:2283-2292, 2007.
Sowa Y, Imura T, Numajiri T, et al: Adipose stromal cells contain phenotypically distinct adipogenic progenitors derived from neural crest. PLoS One 8:e84206, 2013.
Fu M, Xu L, Chen X, et al: Neural crest cells differentiate into brown adipocytes and contribute to periaortic arch adipose tissue formation. Arterioscler Thromb Vasc Biol 39:1629-1644, 2019.
2. Is it possible to isolate enough number of APCs and efficiently differentiate them to mature adipocytes from a single mouse? It will be more scientifically stringent than pooling APCs from multiple mice.
Author response: NCADSCs from a single mouse is not enough for one experiment. We normally pooling 5-6 mice PAAT to isolate NCADSCs in one experiment, and we explained this in the manuscript (page7, line 217).
3. Line 146, the authors should definitely inactivate RBC lysis buffer before centrifuge step.
Author response: We thank the reviewer for this valuable suggestion, and we apologize for missing this step in the protocol. We now added in (page 3, line 153).
4. Line 169. The authors should provide details of complete media composition.
[bookmark: _Hlk24186882][bookmark: _Hlk24558323]Author response: The complete media composition is HDMEM containing 10% FBS and 1% v/v PS, we added this information in the manuscript (page 6, line182)
5. Line 182, generally its recommended to induce adipogenic differentiation on post-confluent pre-adipocytes. 50-60% confluency may not be optimal to start differentiation. 
[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: _Hlk24558398]Author response: We thanks the reviewer bring us to this important point, and we apologize for the confusing description. Yes, contact inhibition is very important for induction of adipogenesis on ADSCs. When the cultured ADSCs reach 50-60% confluency, part of ADSCs on culture dishes begin to contact inhibition, this why we begin adipogenic induction on NCADSCs at 50-60% confluency. We had repeated the experiment as reviewer comment, adipogenic induction on NCADSCs at 80-90% confluency could increase the adipogenic induction efficiency. We had revised our protocol in the manuscript (page 6, line 196). 

6. Adipogenic differentiation method need to rewritten with more details and references. In its present form its confusing.
Author response: We apologized for the confused descript in the adipogenic differentiation method. We revised the adipogenic differentiation method and added more details and reference (page6, line 198). 
7.Fig. 2, picture quality of ORO is of inferior standard. Fully differentiated white adipocyte should have more bigger lipid droplets than brown adipocytes. From the ORO pictures its not evident. In addition, how the authors explain same levels of ORO in white vs brown adipocytes? 
Author response: We thank the reviewer bring us to this important point. Fully differentiated white adipocyte should have more bigger lipid droplets than brown adipocytes in vivo, but in cultured SVF induced adipocytes, the lipid droplet in white adipocytes only little bigger than brown adipocytes in the middle and early stage of adipogenic induction (Majka, S. M., et al., 2011). If prolonged adipogenic induction time, the difference between white and brown adipocyte lipid droplet will be bigger. We had repeated our experiment and change new picture (prolonged adipogenic induction time) in Figure 2 D-G which make our result more clear.
Because we didn't fully study the molecular mechanism of why NCADSCs is more likely to differentiate into brown adipocyte in this study, according to the reviewer's suggestion, we no longer emphasize that NCADSCs is more likely to differentiate into brown adipocyte in the manuscript.
[bookmark: _GoBack]Reference:
Majka, S. M., Barak, Y. & Klemm, D. J. Concise review: adipocyte origins: weighing the possibilities. Stem Cells. 29 (7), 1034-1040, doi:10.1002/stem.653, (2011).
[bookmark: _Hlk20071021]8. Fig. 3, the authors should reperform all the experiments. The figure and figure legend provide no details about cell lines used. Is it white or brown adipocytes? instead of undifferentiated vs differentiated adipocytes the authors should compare white vs brown adipocytes side by side for expression of differentiation marker, lipoegenic markers and thermogenic markers.
Author response: We had repeated all experiments according reviewer’s suggestions. We now compared white vs brown adipocytes side by side for expression of differentiation marker, lipoegenic markers and thermogenic markers, the results show in Figure 3, and we revised the figure legend 3 according the change of figure 3.

Minor Concerns:
Need to add more references
Author response: We added more reference in our revision.

Reviewer #3:
Please provide detail information for each step of the procedure. it will be better if include a section of "Reagent setup" in the protocol.
Author response: We thank the reviewer for this valuable suggestion. We added more detail information for each step of the procedure as reviewer’s suggest in the manuscript (Page 3, line107).
Dissection of the PAAT:
Line 104: sizes and CatLog numbers of surgical tools.
Author response: We added sizes and Cat. numbers of surgical tools in the Table of Materials.
Line 105: details about autoclave such as temperature and times; details about culture reagents.
[bookmark: _Hlk21989466][bookmark: OLE_LINK11][bookmark: OLE_LINK18][bookmark: OLE_LINK19]Author response: We performed autoclave at 121 °C for 30 minutes, we now added this in the manuscript (Page3, line 105). We also listed the details about culture reagents in the manuscript (Page 3, line X107).
Line 107: information of company and CatLog of HBSS and Penicillin-Streptomycin.
Author response: We added information of company and Cat. of HBSS and Penicillin-Streptomycin in the Table of Materials.
[bookmark: _Hlk24278820]Line 122: transfer both aorta and PAAT to chilled HBSS buffer? "chilled HBSS buffer" means ice-cold or what temperature?
Author response: "chilled HBSS buffer" means ice-cold, we revised this in the manuscript (page 4, line 127).
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]Line 125: detail information about the "pre-arranged tubes", such as size of tube and buffer in the tube. Will the procedure 7 be done on ice-cold condition?
Author response: We added the detail information of size of tube and buffer in the tube. The procedure 7 be done in ice-pre-cold HBSS buffer. We add all this information in the manuscript (page 4, line 130).
Line 129: company and CatLog of collagenase type I
Author response: We list the information of Cat. of collagenase type I in the “Table of Materials”.
Line 130: the procedure "mince the tissues" is not clear. Will this be done in Eppendorf tube on ice?
[bookmark: _Hlk24363382]Author response: We "mince the tissues" by surgical scissors in Eppendorf tube at room temperature. We add this point in the manuscript (page 4, line 136).
Line 131: what is the "digestion medium"? will the procedure "homogenize" be done on ice immediately after put transfer the minced tissues into digestion medium? How many times by pipetting up and down? What's the standard?
Author response: We used HDMEM containing 2 mg/ml collagenase type I as "digestion medium". When we collect all PAAT together in the Eppendorf tube containing digestion medium, we minced tissues by surgical scissors. We homogenize the tissues by pipetting up and down with a 1 ml pipette for about 10 times. We added all this information in the manuscript (page 4, line135-139).
[bookmark: _Hlk24358595]Line 138: what temperature (ice cold, room temperature of 37oC) of HDMEM will be?
Author response: We used HDMEM containing 10% FBS and 1% v/v PS at room temperature to stop the digestion. We added this point in the manuscript (page 4, line 145).
Line 139: "mix well" by vortex or pipetting?
[bookmark: _Hlk24357780]Author response: "mix well" by pipetting. We added this point in the manuscript (page 4, line 146).
Line 140: "centrifuge" at 4oC or room temperature?
Author response: We Centrifuge the cell suspension at room temperature. We add this point in the manuscript (page 5, line 147).
Line 145: what is the temperature of Erythrocyte Lysis Buffer? Then directly go to procedure 6 or incubate (on ice, room temperature?) for a while?
Author response: The Erythrocyte Lysis Buffer was used to treat the re-suspend cells for 10min at room temperature. We add all this information in the manuscript (page 5, line 154). 
Line 147: please provide the temperature information about centrifuge and culture medium. And the information about culture medium.
Author response: We centrifuge the cells at 4°C, the culture medium used in here is HDMEM containing 10% FBS at 4°C. We add all this information in the manuscript (page 5, line 156).
Line 149: please provide detail information of centrifugation. how cold of FACS buffer?
Author response: We centrifuge the cells at 500 g for 5 min at 4°C, the FACS was pre-cold on ice. We add all this information in the manuscript (page 5, line 163).
Culture of NC-Derived cells
Line 168 and line 176: 5000 cells/cm2 or per well?
Author response: We count density of cells by 5000 cells/cm2.
[bookmark: _Hlk24196113]Line 171: remove culture medium before wash the cells?
Author response: Yes, we remove culture medium, then wash the cells. We revised this in the manuscript (page 6, line 184).
Line 173: digest cells with trypsin at room temperature or 37oC in incubator?
[bookmark: _Hlk24208272]Author response: We digest cells with trypsin at 37°C in incubator, we add this point in the manuscript (page 6, line 187).
[bookmark: _Hlk24195647]Line 175: temperature condition of centrifuge?
Author response: We centrifuge the cells at room temperature here, we add this point in the manuscript (page 6, line 188).
Adipogenic induction of NC-Derived cells
Line 182: please make sure that induce of cell differentiation at 50-60% confluence or over-confluence.
Author response: We thanks the reviewer bring us to this important point, and we apologize for the confusing description. Yes, contact inhibition is very important for induction of adipogenesis on ADSCs. When the cultured ADSCs reach 50-60% confluency, part of ADSCs on culture dishes begin to contact inhibition, this why we begin adipogenic induction on NCADSCs at 50-60% confluency. We had repeated the experiment as reviewer comment, adipogenic induction on NCADSCs at 80-90% confluency could increase the adipogenic induction efficiency. We had revised our protocol in the manuscript (page 6, line 196).
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]Line 186: please provide details about "harvesting and replating the cells".
Author response: We thank the reviewer for the suggestion. We revised whole this part of protocol (page 6, line 202).

Representative results
Line 197: NC-derived ADSCs are similar to the ADSC from the other mice or depot?
Author response: We thank the reviewer bring us to this important point. We didn't study the similarity between NCADSCs and ADSC in this study, but according to previous studies (Sowa Y. et al., 2013), even NCDASCs displayed some unique antigenic features, like NCDASCs contained a higher proportion of CD24/CD34 double-positive cells, but no significant difference in the expression of general Multipotent mesenchymal stem cells (MSCs) markers between NCADSCs and non NCADSCs. We added this point in the discussion (page 8, line 271).
Reference
Sowa Y, Imura T, Numajiri T, et al: Adipose stromal cells contain phenotypically distinct adipogenic progenitors derived from neural crest. PLoS One 8:e84206, 2013.
Line 224: "induction" or "differentiation"?
Author response: Should be "induction" here.
Line 225: "8 days of white" or "…brown"?
[bookmark: OLE_LINK36][bookmark: _Hlk24791072]Author response: We apologized for the confused descript, we mean “8 days of white or brown adipogenic induction”, we revised this in the manuscript (page 7, line 250).
Line 232: are they "brown" or "white" adipocytes?
Author response: We apologized for the confused descript, we clarified this in the manuscript (page8, line 256).
UCP1 antibody is listed in "Material", but there is no blot of UCP1 in figure. it'll be better to have it in figure.
Author response: We thank reviewer point out this, we removed UCP1 antibody in the list of "Material".
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