Dear JoVE editor & reviewers,
We greatly appreciate your insightful critiques, thank you for the opportunity to revise. We have
carefully revised our manuscript; below please see our point-by-point responses to the reviewers'
comments (in blue text). To note, some of the procedure numbers may be shifted due to the revision.

Thank you so much!

Changes recommended by the JoVE Scientific Review Editor:

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. Please define all abbreviations at first use.
Addressed. All abbreviations are defined at first use.

2. Please make the title concise: Isolation, Culture, Polarization, and Real-Time Glycolytic Functional Analysis of Bone Marrow-Derived Macrophages
Addressed. The title word number is not exceeding the JoVE standard word number. 

3. 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 and Reagents.
For example: Agilent Seahorse XF glycolysis stress test kit (cat #103020-100), Glycolytic rate assay (cat # 103344-100), Agilent Seahorse XF Glycolytic Rate Assay Kit User Guide (#103344-100), Agilent Seahorse XF Stress Test Kit User Guide (#103020-400), Ack lysis buffer (Thermo Fisher Scientific), Vi-Cell Counter (Beckman-Counter), Seahorse Metabolic Flux Analyzer, Seahorse XFe, Seahorse Calibrant Solution (Cat # 103059-000), Wave software, CyQUANT cell proliferation assay kit, etc
Addressed. All commercial products are referenced in the Table of Materials and Reagents.

4. JoVE policy states that the video narrative is objective and not biased towards a particular product featured in the video. The goal of this policy is to focus on the science rather than to present a technique as an advertisement for a specific item. To this end, we ask that you please reduce the number of instances of/remove "Seahorse" and “Agilent” within your text. The term may be introduced but please use it infrequently and when directly relevant. Otherwise, please refer to the term using generic language.
Addressed. Seahorse and Agilent words are removed from the text.

5. Please move the ethics statement (lines 112-115) to the beginning of the protocol, before you start the numbered steps.
Addressed. The ethics statement moved to the beginning of the protocol.

6. Please specify the method of euthanasia, without highlighting it.
Addressed. Euthanasia method specified.

7. 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 add more details to your protocol steps. 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. Please add more specific details (e.g. button clicks for software actions, numerical values for settings, etc) to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.
Addressed. Details added. Also, some other details are included in the figure's illustrations as well.
With regards to numerical values for settings, microscopic magnification is not mentioned because as long as people can see the consistency of the cells under microscope the magnification does not matter.
Numerical values are mentioned in the figure 5 A&B.

8. 2.2: Please define the abbreviation TC (tissue culture) medium at its first use and specify its composition at its first use.
Addressed.

9. Please convert centrifuge speeds to centrifugal force (x g) instead of revolutions per minute (rpm).
Addressed; “rpm” speed converted to “x g”.

10. 9.8: How do you use a cell proliferation assay to normalize cells? To what are they being normalized?
Addressed in the text. The concern is addressed and updated test is added in section 9.16. Cells are normalized based on naïve macrophages cell count. The average number of the naïve macrophages is considered as 1 (by dividing the cell number of each well by the average cell number of naïve macrophages) and applying them to all macrophages.

11. 9.15: How do you determine the naïve macrophage cell count and how do you normalize cells based on this count?
It is explained in section 9.16 - we determine the naïve macrophage cell count by Adding 1ml of Compound B or lysis buffer to 19ml of nuclease-free distilled water. (This is a DNA based normalization method). We add 100µl of Compound A or GR working solution to the abovementioned solution, then by adding 200µl of the solution to each well (cell containing 96 well microplate without media on top) to measure the fluorescence in 480nm Excitation and 520nm Emission wavelengths (We used Cytation1 plate reader).

12. After including a one line space between each protocol step, highlight up to 3 pages of protocol text for inclusion in the protocol section of the video. This will clarify what needs to be filmed.
Around 2.75 pages are highlighted.

13. Line 296: Do you mean M1 BMDMs demonstrate the highest levels of glycolysis compared to MO and M2 (not M1)?
M1 BMDMs demonstrate the highest levels of glycolysis compared to M0 BMDMs and M2 BMDMs.
M0, M1 and M2 macrophages in this study are all BMDMs.

14. 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 Explained in first (Line 360 to 373) and 10th (430 to 434) paragraph of discussion.
b) Any modifications and troubleshooting of the technique Explained in the 4th (Line 391-395),7th paragraph(Line 391 to 395) of discussion,
c) Any limitations of the technique Explained in the 2nd line (374 to 381) and 9th (paragraph (Line 426 to 429) of discussion.
d) The significance with respect to existing methodsExplained in the 3rd (Line 382 to 390) and 8th (Line 418 to 425) paragraph of the discussion.
e) Any future applications of the technique Explained in the 5th (Line 396 to 404) &7th (Line 413 to 417) paragraph of the discussion.

15) 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.
Reference is performed using endnote after following JoVE journal format.

16. Please indicate whether error bars are derived from standard deviation or standard error of the mean.
The error bars are derived from the standard deviation that has been noted.

17. Please submit each figure individually as a vector image file to ensure high resolution throughout production: (.psd, ai, .eps.).
Will be upload accordingly.

18. All tables should be uploaded separately to your Editorial Manager account in the form of an .xls or .xlsx file. Each table must be accompanied by a title and a description after the Representative Results of the manuscript text.
Will be upload accordingly.

19. Please add a table of the essential supplies, reagents, and equipment. The table should include the name, company, and catalog number of all relevant materials in separate columns in an xls/xlsx file. Please sort the Materials Table alphabetically by the name of the material.
Will be upload accordingly.

Reviewer #1
The manuscript entitled "A comprehensive high efficiency protocol for isolation, culture, polarization and real-time glycolytic functional analysis of bone marrow-derived macrophages" by Eshghjoo et al brings forward an interesting concept of measuring the metabolic status of cell in real-time of their polarization process. Authors have given a comprehensive protocol and will be useful for people in multidisciplinary research area studying metabolic profile of other cell types as well.

Minor Concerns:
1.  Line 183: What does locate the cartridge means ? Do you mean incubate/position the cartridge ?
Appreciate the reviewer point it the confusion, we changed the word “locate” to “incubate”.
2. Line 215: Locate the cell-containing plate ? Is it possible to replace the word locate with any other synonym. This term is a bit confusing while reading the sentence.
We changed the word “locate” to “position”.
3. What is the total no. of cells seeded in plate? What is the minimum number of cells required to conduct this assay (sensitivity) ?
Resolved. Normally a minimum of 40K cells is required to conduct this assay.

4. There is no detailed materials list provided in the manuscript.
The detailed material list was uploaded in JoVE.


Reviewer #2: 
The authors claim to provide real-time glycolytic functional analysis of bone marrow-derived macrophages.
Major Concerns:
"Although there are many methods to test the Glycolytic state of a cell, most published protocols measure glycolysis as a snapshotusing fixed cells." This statement in the introduction is not correct and misleading since it suggests this paper will provide an alternative method to excisting protocols. This is not the case an the authors just replicate the supplier's protocol. This would not be a problem is this was not done earlier and more extensively (including OCR etc) by others in JoVE and other journals. As such, this paper would not be helpful for the field as it would rather bring confusion.
We appreciate the reviewer’s insightful comment; the inaccurate statement has been deleted in the revision.

While there are other protocols on Seahorse, our paper specifically focus on glycolysis, and discuss ECAR in a broader context, while previously publication mostly focus on OCR. Our protocol is complementary to the previously published paper, yet more inclusive and comprehensive. Also, the methods are more current and updated, because our protocol is developed based on the most current literature and by working in close communication with the R&D scientists of the manufacturer of extracellular flux analyzer. 

The supplier’s protocol does not combine the assay and does not provide the protocol for BMDM culture and their polarization. We have optimized the paper based on the supplier’s protocols to make the paper simple and easy to follow and added in the application aspect of BMDM. 

In recent high-profile publications nowadays, most investigators use live cells in Seahorse. Seahorse technology is in great demand, but many have trouble to execute it well, we feel our protocol provides unique insight and detailed instructions that would be beneficial to many investigators.

Difference between our paper and previously published JoVE papers on a similar topic:
1- The earlier (JoVE) paper published in 2015 (Reference number16) is more general and relatively incomplete in explaining glycolysis parameters. They did not use 2DG as a negative control for their assay. And because they combined the mito-stress test and glycolysis stress test, the FCCP and Rotenone and antimycin injection do not produce any ECAR related data.

Minor Concerns:
-The reason for injecting 2DG in the last step is not obvious since measurements 14, 15, 16 are not used in the calculations of the different glycolysis parameters.
2DG is a negative control. It is not used in the calculations. It helps us to understand if the assay worked or not. 2DG specifically inhibits glycolysis.
-In the calculations, the authors use the average of 3 measurements while according to the latest Agilent recommendations, once should use one particular data point (e.g. last before OM, highest after injection etc. Averaging can introduce unnecessary errors and variation in the data.
The alternative calculations are now mentioned in lines 289-291.
The bone marrow-derived macrophages normally show a strong response to each injection.
-CD38 is a poor marker to demonstrate "M1" polarization.
In addition to CD38, we also used other markers such as MCP-1 and TNF to define M1-like macrophages. 
-M1/M2 nomenclature should not be used and using the guidelines proposed by Murray et al would be more appropriate
We agree M1/M2 nomenclature is not concise. We replaced M1and M2 with M1-like (Inflammatory) or M2-like (anti-inflammatory) just for the convenience of the discussion. 
-After hydration, the sensor cartridges should not be directly placed in the Seahorse as written in the protocol. Dipping the plate a few times up and down is crucial to remove air bubbles to obtain useful data. This is a key step that was introduced when moving to distinct plates around 2016.
The details are added in line 188.
-The glycolytic capacity was always interpreted as the compensatory glycolysis in response to mitochondrial inhibition with OM. Now the authors introduce another "compensatory glycolysis" in response to Rot/AA injection. What is the biological/metabolic relevance of this "new" parameter? For example, how should scientist explain a difference in "compensatory glycolysis" in cases where glycoltyic capacity is not altered?
Glycolysis capacity is defined after inhibition by oligomycin, and compensatory glycolysis is defined after inhibition by Rot/AA.  These are not “new” parameters, apologize for not make it clearer.
Please see Our Figure below:
[image: ]


Glycolysis stress test protocol Figure: Glycolysis capacity is defined after injection of Oligomycin
[image: ]


Glycolytic Rate assay protocol Figure: Compensatory Glycolysis is defined after injection of Rot/AA
[image: ]


Reviewer #3: 
This manuscript developed protocols for the bioenergetic analysis of bone marrow derived macrophages.

Major Concerns:
The bioenergetics of macrophages are fairly well established in many fields; this study potentially, represents a small incremental advance. 
We agree with the reviewer that the bioenergetic of macrophages have been extensively studied. We would like to emphasize our paper is not a research paper to add new knowledge about macrophages, but a comprehensive protocol paper to improve the method and practical application. While some techniques are reported in various publications, any researchers are struggling to find an easy to follow work flow and optimized condition for the assay. Also, in this protocol, we have brought all aspects together covering isolation, culture, polarization and functional glycolytic analysis of live BMDMs in real time, which provide researchers a comprehensive and completes guide for BMDB glycolysis analysis.


I have 2 major concerns. Firstly, the authors use ECAR and not the GRA as indicator of glycolysis. In my opinion, this is (unfortunately) flawed and represents a concept that emerged during the early development of the Seahorse. Several papers thoroughly addressed this issue; using ECAR as indicator of of glycolysis should be avoided - numerous papers conclusively demonstrated that carbonic acid production via the TCA cycle contributes to acidification. Hence, the authors addition of Rot/AA to the ECAR assay is of little use as these compounds inhibit OXPHOS, but not the TCA cycle, which generates carbon dioxide. 
We agree with the viewer that ECAR may include acidification from TCA cycle as well. However, since many scientists are still using ECAR as an indicator of glycolysis, in order to perform parallel studies to compare to previous reports, we included this assay, we agree the role of TCA acidification needs to be considered.

[bookmark: _GoBack]In the discussion part of this paper, we now have added a statement that carbonic acid production via the TCA cycle contributes to acidification. In this assay we have used 2DG which is an inhibitor of glycolysis and not TCA. While this negative control may help us to estimate the reduction of protons after glycolysis, it will not (directly) shut down TCA, which is a caveat of the assay.

Secondly, the use of macrophages is probably not the best choice as several studies have shown that they function at, or very close to their maximal respiration.
This paper has focused on glycolysis rather than respiration (OCR). M2-like macrophages have been shown to have higher levels of maximal respiration. 
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