RESPONSE TO REVIEWERS – JoVE62005

We thank reviewers for their interest in our work and for their careful and insightful comments. We have incorporated their suggestions. A point-by-point response to their specific comments follows. 

Editorial comments:

We thank the editor for the careful review of our work. We believe we have addressed all the editorial comments. Specific to comment 13 (Figure 1A: Please convert centrifuge speeds to centrifugal force (x g) instead of revolutions per minute (rpm). Please add abbreviations for WAT, BAT to the legend), please note that our protocol does not involve centrifugation at this step. The rpm refers to the shaking frequency of the temperature-controlled shaker used during the digestion of the adipose depots.

Reviewer #1:

This manuscript describes a protocol for the isolation and differentiation of primary white and brown adipocytes. The authors provide a clear description of procedures and of representative results. The introduction and discussion are nicely written. Overall terrific job.

We are glad that our protocol was well received. We thank the reviewer for his/her positive feedback.

Major Concerns:
None

Minor Concerns:
Another common way for bioenergetic analysis of primary adipocytes is to differentiate adipocytes directly on the Seahorse plates. It would be helpful for the authors to include discussion of this procedure.

We have modified the text and references to mention this valuable alternative to our protocol. We thank the reviewer for the suggestion.

It would be helpful if the authors could further discuss which components of the cocktail are strictly required, and which can be omitted (e.g., T3).

We agree with the reviewer that this is an important point. We have expanded the text to incorporate this aspect in the Discussion. 

It could be helpful if the authors provide additional discussion that isolation and direct analysis of mature adipocytes from the fat pad is also becoming a more popular approach (see for example PMID 31270323, Pydi et al Nat Comm 2019).

We now address this issue in the Discussion and highlight the complementary nature of these two approaches.


Reviewer #2: 

Galmozi et al. describe a protocol to isolate and differentiate iBAT and iWAT preadipocytes obtained from newborn mice. The authors claim that because no previous published protocols for newborn mice are available, their procedure is a novel contribution. Nonetheless, the extraction and differentiation of iBAT preadipocytes from newborn mice has recently described. Because of this background deficiency, it is unclear the comparative advantages of this protocol offers in terms of efficiency to obtain preadipocytes as well as to reach differentiated adipocytes.

We believe that the key advancement our work provides is the ability to easily obtain primary white adipocytes in large quantities. To our knowledge, this is the first protocol that enables isolation of white preadipocytes in an efficient manner at such scale. We agree with the reviewer that our protocol for isolation of primary iBAT adipocytes is not as novel. We simply included it because they can be simultaneously isolated while the primary white adipocytes are harvested.

Major Concerns:
Protocol:
1.0 Describe the euthanasia procedure with detail, emphasizing the precautions that were taken to prevent animal suffering. Clarify if this protocol was approved by the corresponding IACUC.

We now include a detailed description of the euthanasia procedure in a new section 1.2 in the revised protocol, and have added a statement to indicate that the described procedure was approved by our institutional IACUC.

2.2 The recommendation of specific reagent brands, particularly for FBS, must be backed up on experimental data. Please provide a supplemental table for the comparison between different FBS brands

We agree with the reviewer that it is perhaps not proper to suggest the use of specific FBS brands, and we have removed all commercial names from the protocol. However, we firmly believe that suitable FBS is a critical reagent for efficient adipocyte differentiation, and that the choice of a particular FBS lot needs to be carefully considered. Presenting a comparison of brands and currently available FBS lots would not be useful, as it is likely to become quickly outdated. Instead, we have modified the text to highlight the need, in our view, to test multiple lots of FBS to identify those that support the most robust level of preadipocyte proliferation and differentiation in the user’s hands.
  
2.5.
- During the period of 1 - 1.5 hours after plating, how is the cell suspension preserved? In the incubator or at RT?

We apologize for having left this detail out. Cells are transferred to a 37C tissue culture incubator. We now include this in the protocol.

- Because this suspension usually looks very turbid; how did you prevent preadipocytes loosing after washing the wells with DMEM without serum? In our experience, the use of ACK buffer in early steps is a good alternative to eliminate blood red cells to improve the optical properties of the suspension as well as to decrease the contamination of the first plated cells

Incubation with ACK buffer is an alternative to eliminate red blood cells, and we use ACK buffer when we isolate primary macrophages. However, incubation with ACK buffer needs to be timed quite precisely to avoid death of other cell types in addition to red blood cells. Preadipocytes stick to the plastic very efficiently, faster than any other cell type generated during tissue digestion. In our experience, washing the cells 1-1.5 hours after plating is an efficient procedure to separate preadipocytes that are already firmly attached to the plate from other cell types. This allows us to avoid the potential toxicity associated with ACK buffer use.


3.4 What is the reason for coating the plates? Do you have evidence that this procedure increases the yield or improves differentiation efficiency? Again, this recomendation must be supported by empirical data showed in supplemental material

Our protocol recommends coating plates only for preadipocyte differentiation. This is not a required step of the protocol, and this additional precaution does not affect either the yield or differentiation ability of the isolated preadipocytes. We recommend coating plates prior to differentiation simply because as the cells differentiate and become lipid-laden, repeated washes and media exchanges, as necessary over several days of culture, can cause differentiated cells to detach. The presence of an organic matrix, as opposed to uncoated plastic, reinforces cell attachment to the plate and minimizes potential cell loss. We have added a note in the protocol to clarify this point.

4.1 In our experience, the lack of rosiglitazone determines no expression of UCP1 at all. Please justify the reason for not adding this compund in your protocol. Ideally, make a side by side comparision of the impact of rosiglitazone with a dose-response curve. Provide the raw data of the qPCRs for the gene expression studies showed in the "Results" section

We respectfully disagree with the reviewer. Although the addition of rosiglitazone certainly boosts the extent of differentiation, direct activation of PPAR using a synthetic agonist is not required at all for complete differentiation of primary white and brown adipocytes using our protocol. Brown adipocytes differentiated using our cocktail lacking rosiglitazone robustly express UCP1, as evidenced not only by the Western blot we include below, but also by the fact that mitochondrial respiration in these cells is 90% uncoupled vs. 10% uncoupled in primary white adipocytes (Figure 2d, left panel). The rapid and sustained increase in oxygen consumption upon norepinephrine stimulation further supports the presence of high levels of UCP1 protein in these cells (Figure 2d, right panel). Given the robust level of UCP1 expression we see in our primary brown adipocytes differentiated without rosiglizatone, we see no need to provide a side-by-side comparison between cells differentiated with and without rosiglitazone, as the effects of this compound in brown adipocytes is an issue beyond the scope of this protocol. We urge the reviewer to try our protocol and change his/her FBS lot. Please see the protein blot below and similar data in Extended Figure 4J and 4K of our recent Nature publication (DOI: 10.1038/s41586-019-1774-2)
[image: ]

Results:
On page 7, lines 253-254 indicates that "Although both white and brown preadipocytes isolated from newborn pups have high proliferative capacity," How was cell proliferation was evaluated?

We assessed cell proliferation by counting cells every 24 hours over a period of 4 days.

Figure 1. Provide pictures of the animals with the skin removed. This is to provide representative images of the macroscopic aspect of both WAT and BAT in a newborn mouse for readers without previous anatomic experience.

We believe these are unnecessary, as these aspects will be shown in the video of our protocol. 

Figure 2. 1) Indicate the day of differentiation corresponing to the showed data. 

Data reported in figure 2 refer to primary white and brown adipocytes differentiated for 6 days. We now specify this in the figure legend.

2) To illustrate the degree of differentiation, it is better to express mRNA abundance as fold-change relative to day 0 for each cell type (undifferentiated preadipocytes). 

We agree with the reviewer that a time course of gene expression throughout differentiation would be the best way to show the level of differentiation. However, the purpose of figure 2c is to highlight the relative expression of classical markers of fully mature white and brown adipocytes. The comparison the reviewer suggests would be biased by the basal, gene expression levels of white and brown precursors. The markers of fully mature adipocytes will be logs of magnitude higher than in undifferentiated precursors which we thought would be less helpful than a comparison of their relative expression in our mature white and brown adipocytes, to highlight the identity of the two cell populations we can isolate using this protocol.

3) Indicate the sample size and the statistical test used to compare the data

We have added the requested information to the figure legend.

Fig. 2b. Considering that this protocol aims to isolate and differentiate preadipoytes, why do not show representative fluorescence images of non-differentiated and early stages of brown and white differentiation. This will be an adequate way to demonstrate the absence of mature adipocytes in the starting material, before adding the adipogenic stimuli and show the evolution to fully mature adipocytes.

In figure 1c we show brightfield images of both white and brown preadipocytes. We believe this type of microscopy is more informative than fluorescence microscopy using Nile Red to stain lipid, for in preadipocytes the resulting images would only show the nuclear counterstain. As discussed in the protocol, lipid droplet appearance becomes visible within a few days after induction of differentiation under bright field microscopy. 
The ultimate goal of this protocol is to isolate precursor cells that can be differentiated in vitro. Therefore, we considered it appropriate to show images of freshly isolated cells in figure 1 and emphasize, in figure 2, the end product of our efforts – mature fully functional fat cells that behave as expected.

Fig. 2c. What is the reason to express mRNA levels of brown adipocytes relative to white adipocytes? Is this a correct way to normalize gene expression, taking into account that the adipogenic cocktail used was different?

The adipogenic cocktail for white and brown adipocytes is the same except for the addition of T3 in the BAT cocktail. We have chosen to show gene expression analysis relative to white adipocytes to highlight the differences in gene expression profiles between these two cell types. Specifically, gene expression in brown is not normalized to white adipocytes’ gene expression but is presented relative to that in white adipocytes. Normalization is performed using a standard curve derived from the pool of all brown and white adipocyte samples. White and brown adipocyte samples were extracted and all qPCRs ran at the same time and normalized using the same standard curve. Therefore, we believe this way of presenting the data is more informative because it demonstrates that markers of brown vs. white adipocytes are specifically enriched in the appropriate cell types.

Discussion:
Please cite previously published protocols for preadipocyte isolation from new born mice. 

We have modified the introduction to include the initial work of Dr. Kahn describing the isolation of primary brown preadipocytes from newborn mice. There are, however, no published protocols describing the isolation of white preadipocytes from newborn mice. That is the key advance that our novel method provides.

Discuss the critical differences between your protocol and those published and justify why your alternative could be a good option.

We have modified the text to highlight that our protocol, relative to those already published, allows us to simultaneously isolate a significantly larger amount of highly-proliferative white and brown preadipocytes with high differentiation potential.

Regarding the recomendation of coating the plates, provide the references supporting this asset. In our experience coating plates is not required for differentiation nor increase the number of differentiated cells

As stated in a prior response, coating plates is not a required step, and it does not increase the yield or differentiation potential of preadipocytes. It simply eases the work of the user during multi-day differentiation protocols, for it prevents the differentiating cells from detaching during washes and media changes. We include a note to this effect.
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