We thank the reviewer for reviewing our manuscript and appreciated the time they dedicated evaluating our work. Here are the responses to the editorial and reviewer’s comments.


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 our manuscript to correct spelling and grammar issues.
 
2. Please ensure that abbreviations are defined at first usage.
The abbreviations were defined at first use

3. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
We deleted the personal pronouns.

4. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials (including reagents, instruments, software, etc.). Please sort the Materials Table alphabetically by the name of the material.
We have added the Table of Materials in the manuscript and sorted alphabetically. We removed commercial language (i.e. CLAMS) and substitute it by Metabolic cages.

5. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please refrain from using bullets or dashes.

The numbering was corrected accordingly.

6. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please simplify the Protocol so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step.

We have ensured that all steps have a maximum of 4 sentences (2-3 lines and actions). 

7. The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion.

We have moved the ANCOVA and description of the formulas to the Discussion section. 

8. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly.
We made sure that all the steps were written in the imperative tense. We also added a note section when needed.


9. 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.

We added enough details in each step to support the actions seen in the video.

10. Please add more details to your protocol steps:
Step 1: Please specify the age/gender/strain of the mouse used.

We added the age/gender/strain of the mouse used.

11. The steps that include mathematical calculations such as data analysis, etc., please include them in the Discussion sections as the Protocol should consist of only action steps in the imperative tense. 

We added the formulas and calculations in the discussion section and only included the specific actions needed for data analysis in the imperative tense.

12. In the software, please ensure that all button clicks and user inputs are provided throughout. Also, please ensure that the button clicks are bolded.

We made sure all the button clicks are bolded.

13. Please include one-line space between each protocol step and then highlight in yellow up to 3 pages of the Protocol (including headings 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. 

We have highlighted the steps that are essential for the video. We excluded the steps that involved handling live mice.


14. Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next and is in line with the Title of the manuscript. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted part of the step includes at least one action that is written in the imperative tense.

We have highlighted the steps as such.


15. 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. We provided that, highlighting the importance of ANCOVA analyses and body weight measurements.
b) Any modifications and troubleshooting of the technique. These have been included as imperative actions in the protocol and corresponding notes.
c) Any limitations of the technique. We added a limitations paragraph.
d) The significance with respect to existing methods. In the limitations paragraph, we compare it to other methods.
e) Any future applications of the technique.

In our discussion, we cover in detail the points mentioned above. 


16. Please submit each figure individually as a vector image file to ensure high resolution throughout production.

All figures were submitted as .pdf.

17. In Figure 4/Figure 5, please note that VCO2 and VO2, the ‘2’ should be subscripted.

Corrected

18. In Figure 5/6, please note that VCO2 and VO2, the ‘2’ should be subscripted. Also, please note that hour should be represented as h and not hr.

Corrected

19. Please spell out the journal titles in the References.

The complete journal titles are now shown in the references.


____________________________________
Reviewers' comments:
Reviewer #1:
In this manuscript, Shum and colleagues detailed the guidelines for the evaluation of basal metabolic rate and BAT thermogenic capacity in mice using indirect calorimetry (oxygen consumption). These are important methods performed in most studies investigating metabolism and therefore they are of extreme relevance. Having a guideline such this may help those that are new to the field, and create a standard procedure that may minimize discrepancies between studies. One major issue that raises heated discussion regarding indirect calorimetry is how to express rates of oxygen consumption. In the literature, one may see rates of oxygen consumption expressed by mouse, grams of Kg of body weight, lean mass, body weight raised to 0.75, among others. These discrepancies have a major impact in the interpretation of findings. The use o ANCOVA suggested by authors and many others is an excellent strategy to discriminate the impact of body weight on rates of oxygen consumption. Regarding the evaluation of UCP1 mediated thermogenic capacity using CL, some groups, including mine, have performed those assays in awake instead of anesthetized mice. In my own experience locomotor activity is not a major confounding factor in this assay (sum of movement in x, y and z) and using awake freely moving mice may avoid the hypothermia associated with the use of anesthetics. Regarding the latter, some groups had to increase environmental temperature to 32C to minimize the impact of hypothermia on the analysis. Perhaps authors could mention that the procedure may be executed in awake freely moving mice, considering that locomotor activity is concomitantly evaluated along oxygen consumption.

We thank the reviewer for the comments. We added in the discussion that, in some studies, locomotor activity was not a major confounding factor and thus anesthesia can be skipped as necessary, but with the risk of decreasing dynamic range. In addition, we further discuss that physical activity is measured in the assay and thus can be controlled if needed.


One final suggestion is to use the term UCP-1 mediated thermogenic capacity in mice in the title to account for the contribution of beige adipocytes. 

This is a fantastic suggestion, as indeed the increase in oxygen consumption induced by CL-3164132 is mostly dependent on UCP1 expression. However, brown and beige adipocyte in response to adrenergic stimuli also enhance futile cycles consuming ATP, which can explain the remaining actions of CL-3164132 treatment in UCP1 KO mice. For this reason, we added “brown/beige adipocytes” in the title to account for the contribution of beige adipocytes, rather than just UCP1, to avoid the exclusion of these other processes that are UCP1-independent.

Reviewer #2:
Manuscript Summary:
The manuscript entitled " Determining basal energy expenditure and the capacity of brown adipocytes to expend energy in obese mice" by Michael Shum et al. described two basic methods to measure basal energy expenditure and thermogenic capacity of brown adipocytes in obese mice using metabolic cages. The comprehensive protocols provide strong support for researchers to study thermogenesis.

We thank the reviewer for the positive comments and the time dedicated to review our protocol.

Major Concerns:
In the Discussion part line 459, the authors claimed 'dividing energy expenditure values by body weight values can be misleading' and gave an explanation，however, it would be better to divide energy expenditure by lean mass values. Authors should discuss more details about why using body mass rather than lean mass.

We thank the reviewer for the comments. We have clarified that division per total body weight and even division per lean mass is inappropriate when there are changes in body weight or lean mass between groups. The reason is that body weight and  lean mass co-vary together with energy expenditure, and energy expenditure can change independently from differences in lean mass.

Minor Concerns:
The manuscript still needs some polish, especially the tense.

We apologize for the tense. We revised our manuscript accordingly.

