									October 19th, 2020
Dr. Nam Nguyen



JoVE

Dear Dr. Nguyen:

Thank you for forwarding the peer-review reports for our manuscript (VE61853) entitled " ADIPOCYTE 3D CULTURE AS A MODEL TO STUDY CACHEXIA-INDUCED WHITE ADIPOSE TISSUE REMODELING " by Batista Jr et al. 

We would also like to thank the reviewers for their insightful comments and critiques of our manuscript. Their valuable comments and suggestions are much appreciated and have greatly helped us to improve the manuscript. 

Considering the set of comments and suggestions, we chose to reorganize the manuscript and added some new analyzes. In this sense, we decided to highlight the advantages of the 3D vs. 2D model about the general parameters of WAT remodeling without emphasizing beige remodeling.

We hope you and the reviewers agree that our revised manuscript is now suitable for publication in Immunometabolism.


Sincerely,


Miguel Luiz Batista Júnior
Biochemistry Department
Boston University School of Medicine






Editorial comments:

Changes to be made by the Author(s):

2. Unfortunately, there are sections of the manuscript that show overlap with previously published work. Please use original language throughout the manuscript. Please revise the following lines: 38-41, 52-54, 63-64, 170-172,

Response: Most of the overlaps are related to the description of the methods. Besides, they are all referenced appropriately. However, as far as possible, we changed words and substituted synonyms. 

3. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?
Response: In this new version, we added more details, and as suggested by reviewer 2, we added a Figure (S3) with the workflow for magnetic printing.

4. 1.4: What are the incubation settings?
Response: This information was updated.

5. 2.2: How much trypsin-EDTA is used? Incubate at what temperature as well?
Response: This information was updated.

6. 4.3: What happens after centrifugation? Aspiration?
Response: This information was updated.

37. Please spell out all journal titles in the references.
Response: This information was updated.




Reviewers' comments:
Reviewer #1: 
Manuscript Summary:
In the manuscript "ADIPOCYTE 3D CULTURE AS A MODEL TO STUDY CACHEXIA-INDUCED BEIGE REMODELING OF WHITE ADIPOSE TISSUE " Batista et al. propose to improve methodology to study cachexia-induced AT remodeling. They describe a protocol for efficient three-dimensional (3D) printing tissue culture system based on magnetic nanoparticles. They optimized protocol for investigating white/beige AT remodeling. Their results suggest that 3D culture is an appropriate for studying AT remodeling ex vivo and may be useful for functional screens to identify molecules bioactive toward individual adipose cell populations applications and aid approaches to AT-based cell anticachectic therapy.
It is a potentially useful protocol and a well written manuscript. However, several conceptual and technical issues must be resolved.


Major Concerns:
First, while cancer-induced AT beiging and cachexia is observed in mice, there is no credible evidence that it happens in humans. Cancer clearly induces lipolysis in AT. In this manuscript, lipolysis is not mentioned. This must be fixed. In addition to discussing lipolysis, it's markers (lipase expression, glycerol / FA release) should be measured upon LLC CM exposure and compared for 2D vs 3D cultures.

Response: We agree with this comment. Concerning cachexia-induced lipolysis, this item was added to the text. We also found the suggestion to compare some lipolysis markers between the two cultures exciting and timely. However, this manuscript has given priority to defining morphological changes at the expense of functional ones. It was highlighted in the discussion section as a limitation of the study.


Line 189" "2D co-culture with LLC cells resulted in a reduction in white adipogenesis and an increase in beige adipogenesis (data not shown)". How was this measured? Evidence for beiging would be key for the paper with this title and conclusions. Data must be shown and be convincing. Beige adipocytes contain more mitochondria than white, which needs to be demonstrated for LLC CM culture. They also feature uncoupling, which could be measured by Seahorse. Without this evidence, the beiging conclusion does not stand.

Response: Regarding the issue (Line 189), we removed this information since the presentation of these results is no longer part of this manuscript's scope. In this sense, we reformulated the manuscript to emphasize WAT remodeling. In this context, beige remodeling is treated as one of the changes that make up the entire remodeling process.


Minor Concerns:
In Figure 3, only 3D data are presented. What is observed in 2D? If the same UCP1 induction is observed, what is the advantage of using this 3D model?

Response: Indeed, Figure 3 shows only 3D culture data. The differential of this assay was to use the SVF of UCP1+ animals. In this new version, we present data on the gene expression related to; mature adipocytes (Adipoq and Fabp4), EMC components (Fn1 and Clo4a1), and beige adipocytes (Pgc1a and Ucp-1). For qPCR analysis, the fold-change was analyzed from 2D DMEM2% experimental condition. This further analysis shows that the 3D model's advantages are apparent, at least regarding the evaluated parameters.

"LLC-CM induce an increase in SFV" is not a conclusion that can be made from the data and is inappropriate for section heading.
Response: This comment was updated.

Line 193: " we SFV cell”: please fix the text.
Response: It was corrected.

It is not clear why the method used (Refs 7 and 4) is referred to as "magnetic printing". There is no printing involved in the published magnetic levitation approach to adipospheroids formation. Thus, reference call out should not discuss printing. Because the 96-Well Bioprinting Kit 655841 is used here, it should be better explained how the printing component changes the procedure from what had been published.
Response: It was properly updated. We also add a Figure (S3) with the workflow for magnetic printing.




Reviewer #2:
This paper describes a three-dimensional (3-D) preadipocyte culture, which turned out to be effective to study beige fat formation in white adipose tissues. The manuscript is well written, and the protocol and findings are presented very well. I have a few minor comments.

1. For readers who are not familiar with the method of magnetic 3-D bioprinting, please include a figure that explains the method.
Response: We added Figure S3 detailing the workflow to magnetic 3-D bioprinting.


2. Do the magnetic beads remain in the spheroids? If yes, how many beads remain in the spheroid?
Response: Yes, they remain in the spheroids. Considering the size of the nanobeads, I think this count is not so trivial. Nor is it a usual procedure described in studies using this technique. What we did was to optimize the concentrations of magnetic beads recommended by the supplier. In this sense, we reduced the need for these by more than 60%. That is, we use the minimum concentration necessary for the formation of the spheroids


3. Please discuss the relationship between the diameter of spheroids and number of cells per spheroid.
Response: In particular, in the 3D culture for adipocytes, during the cell differentiation process (adipogenesis), the most prevalent event is the increase in the accumulation of intracellular lipids at the expense of the rise in the number of cells, measured by quantifying total proteins (https://doi.org/10.1007/s10439-018-1993-y). 

4. Did authors examine cell death and proliferation within the spheroids? It would be informative to know the degree of cell death in spheroids in determining the ideal number of cells per spheroid for individual experiment.
Response: It is an interesting question. We didn't evaluate cell death and proliferation parameters. However, we use the concentration of cells and experimental conditions that have already been used in other studies to ensure the "health" of the spheroids (DOI:10.1038/s41598-017-19024-z). Still, in this aspect, Figure 2D shows an excellent density of positive nucleus marking, which suggests the absence of an adipospheroids necrotic center.


