
Dear JoVE editor & reviewers,
We greatly appreciate your insightful critiques, thank you for the opportunity to revise. We have
carefully revised our manuscript 2nd time; 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:

Reviewers' comments:
Reviewer #1: 
Manuscript Summary:
The manuscript entitled "A comprehensive protocol for isolation, culture, polarization and real-time glycolytic functional analysis of bone marrow-derived macrophages" by Eshghjoo et al provides detailed protocol for a visual demonstration of the workflow to assess the glycolysis in bone marrow derived macrophages, however a brief account on measurement of mitochondrial function characteristics (total respiration, basal mitochondrial respiration, ATP production, proton leak, maximal respiration and spare respiratory capacity) will add to this comprehensive protocol.
We appreciate the reviewer’s insightful comment. Mitochondria function is indeed a very relevant aspect of macrophages. However, our main purpose of this protocol is to assess the pro-inflammatory state of macrophages, so we only discussed glycolysis aspect in detail. 
Per the reviewer’s suggestion, we now have added following paragraph in the discussion lines 442- 448:

Major Concerns:
- How would you differentiate if the proton leakage in analysis is due to error in an assay or a real phenomenon?

This is a great point. In figure 4C, the orange box indicates non-glycolytic acidification, we interpret the basal acidification detected by the Extracellular flux analyzer as non-glycolysis related acidification which is due to Proton leak, TCA cycle, or phenomenon other than glycolysis. Since the basal media does not have any glucose, by adding glucose to the media during the first injection we rule out the basal acidification (which reflects proton leakage, assay error, or other phenomena) from total acidification (as mentioned in glycolysis equation formula in figure 4B). The comparison of these data would allow one to determine the source of the proton leakage. 

Figure 4 B&C.
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- What is the sensitivity of the assay in terms of number of cells?
Addressed in line 196-199. Normally a minimum of 40K cells is required to conduct this assay. The highest number that has been used for BMDMs extracellular flux assays is 80K cells per well. 
Normally the increased number of cells requires increased doses of the injections. Our protocol has been optimized for 50K cells. We have tested 40K as well in the same experiment, the results with 50K were more consistent. 

-How do you cell number normalization?
Addressed in the text in lines 245 to 256 Section.9.8 to 9.15). Cells are normalized based on naïve macrophages cell count. Using a DNA based CyQuant proliferation kit, we lysed the cells and measured the fluorescence 480nm Excitation and 520nm Emission wavelengths using a plate reader. We then divided the cell number of each well of the polarized cells by the average cell number of naïve M0 BMDMs. We will make sure to show the normalization panel of the wave software in the video.

Minor Concerns:
- Is this protocol applicable to suspension cells also, like T-cells and B-cells?
Yes, but since T cells and B cells are not as adhesive as macrophages to the extracellular flux microplates, the microplates need to be pre-treated or precoated, so T or B cells can attach to the bottom of the plates.

- Author's contribution need to be added.

Revised, the authors contribution added to lines 456 to 460.


Reviewer #4: 
Manuscript Summary:
This manuscript provides a simple approach to assess a set of glycolytic parameters in the polarized bone marrow derived macrophages (BMDMs). There are two separate kits provided by Agilent Technology: Agilent Seahorse XF glycolysis stress test kit and Glycolysis rate assay kit, which uses ECAR and PER, respectively as metrics of extracellular acidifications in Seahorse XF analyzers. Although PER additionally accounts for the buffer factor in its calculation, the implication of the compensatory glycolysis is not altered using ECAR instead of PER. The authors arranged the sequence of the inhibitors appropriately so that glycolytic capacity and compensatory glycolysis could be measured at once. The treatment of oligomycin prior to Rot/AA does not interfere with the implications of each parameter. Overall, their findings are significant in simplifying the method that has originally been measured separately. Following minor points are recommended to be corrected before considering the manuscript for publication:


Minor Concerns:
1. Since this manuscript mainly elucidates the glycolytic states of the polarized BMDMs, the comparison of the BMDM polarization status with the glycolytic parameters is critical. Although the authors mentioned the confirmation in the manuscript, a figure demonstrating BMDM polarization status by flow cytometry may be required.
While the principle is the same, BMDM derived from different animals may show a different profile. Thus, we feel including data figures from our experiments in this method paper may be misleading. 
However, here we share two figures of polarized BMDMs of our unpublished data with the reviewer; CD38 was used as an M1 marker, and CD206 was used as an M2 Marker. 
[image: ]
BMDM Polarization demonstration by flow cytometry.
Day 7 BMDMs were stimulated with polarization skews for 24 hours. M0 (Media), M1 (10ng/ml LPS) M2 (20ng/ml IL-4). Flow cytometric analysis of BMDMs from WT mice, (2x 105) cells stained extracellularly for CD11b and F4/80 as macrophage markers and CD38 as M1 marker (A) and CD206 as M2 marker (B) using FACS. The percentage of CD38-positive and CD206-positive cells are indicated on plots. 

2. The interpretation of most glycolytic parameters does not interfere with the suggested protocol. However, although the implication of glycolytic reserve does not change in the new combined system, the calculation scheme is altered slightly. In the Agilent Seahorse XF Glycolysis Stress Test, Glycolytic reserve is calculated by Avg.ECAR(7,8,9)-Avg.ECAR(4,5,6), while it is estimated by Avg.ECAR(10,11,12)-Avg.ECAR(4,5,6) in the new combined system(Figure 4B). It is recommended to discuss on the altered calculation scheme in order for readers not to confuse the definition of the glycolytic reserve.
Thank you for the suggestion. The clarification is addressed in the discussion line (386 to 391).
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