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24  November 2021


Dear Dr. Krishnan,

We would ask that you reconsider our manuscript, entitled “Using Seahorse XFe Analyzer to Monitor Osteoblast Bioenergetics”, for publication (JoVE63142). The original submission was received with enthusiasm, however, the reviewers constructively noted weaknesses. We thank the entire review team for all their valuable comments and suggestions that have significantly strengthened the manuscript. 

To perform that revision, we started by directly addressing the specific weaknesses noted by the reviewers.  This included:
(i) Grammatical and editorial reformatting of the entire manuscript.
(ii) The inclusion of additional experiment details, to include figures.
(iii) Refined ‘Discussion’
This current resubmission represents our best and exhaustive efforts to address all the weaknesses noted and incorporate the reviewers’ thoughtful suggestions. Additionally, this current version of the manuscript has been reformatted to adhere to the JoVE policies for data presentation and analyses. Please also find our line-by-line rebuttal on the following pages with our responses in italics.  

Again, we wish to express our appreciation to you and the JoVE staff for consideration of our revised manuscript for publication.


Sincerely,


[image: Rendina Signature-Large]
Elizabeth Rendina-Ruedy, Ph.D.
Assistant Professor of Medicine
Vanderbilt Center for Bone Biology
Division of Clinical Pharmacology
Department of Medicine
Vanderbilt University Medical Center

Assistant Professor 
Molecular Physiology and Biophysics
Vanderbilt University

2215b Garland Avenue
1155C MRBIV-Light Hall
Nashville, TN 37232
(615)-875-5247



DETAILED RESPONSE TO REVIEWERS:

Response: Please find below comments from the reviewers, along with our response in italics.

Reviewer #1:

Major Concerns:
1. Protocol, line 152: 48h incubation is suggested before the removal of non-attached cells. Previous works indicate that such a prolonged incubation results in presence of BMSC population heavily contaminated with hematopoietic cells. Shorter incubation is preferable given that BMSCs attach within the first 3 h.

Response: Thank you for the comment. We recognize that some lab-to-lab variation exists in this step. In our hands, this specific protocol is followed. We have performed serial timepoints and quantification previously to determine 48 hours does not result in profound ‘contamination’ of HSCs, however, going past this timepoint does. It is true that we have also used 24 hr, therefore, we have edited the protocol to indicate this expanded timeframe. Again, in our experience HSCs generally stay as suspension in the media. While it is possible that some HSCs adhere to the plastic, they are not readily trypsin-sensitive and require scrapping, which we do not do.  Prior to trypsinization we wash the cells thoroughly with PBS to get rid of the loosely adhered cells, thus further avoiding HSC contamination.  There are several previously published reports as well referring to this [1, 2], along with even longer attachment incubations times [3-5].  
2. Line 237: 10mM Glucose is supraphysiological and comparable to diabetic levels. While 10 mM may be beneficial for cell growth and expansion, it may cause artifacts in assessing energy metabolism because of the possibility of the Crabtree effect, etc. Physiological 5 mM glucose is more appropriate
Response: Thank you for this astute comment. We absolutely agree and appreciate the ‘artificial’ nature of Seahorse assays, even, ‘normal’ in vitro culturing systems. In this context, we have followed the manufacturer’s recommended protocol of 10 mM glucose for these Seahorse assays, for ease of describing the assay.  As we note multiple times, all substrates added to the Seahorse assay media can be altered, depending on the research question and study design.  Therefore, we wanted to provide a general protocol, recognizing it can be altered. Additionally, other cells types have reported that this concentration to be ideal for measuring metabolic activity of mammalian cells [6]. Another study which has used different concentrations of glucose in media to measure OCAR and ECAR have shown increasing the glucose concentration from 5 to 10mM does not have any effect [7]. However, we have emphasized this point within the manuscript text and note its importance.

Minor Concerns:
1. Intro, line 48: incomplete sentence "Differentiation…"
Response: Thank you for pointing out this mistake. We have corrected the sentence now. It now reads “Ex vivo/ in vitro differentiation of bone marrow stromal stem cells (BMSCs) to osteoblast precursors and mature osteoblasts results in the formation and deposition of bone mineralized bone matrix with the culture vessel over time.” This is now Intro, line 49-52.
2. Intro, line 65: correct "mitochondrial" for "mitochondria"
Response: Thank you for pointing out this mistake. We have corrected it from “mitochondrial” to “mitochondria”. This is now Intro, line 69.
Reviewer #2: 
Manuscript Summary:
This article describe a protocole for analyzing energy metabolism using Seahorse XFe Analyzer.
Major Concerns:
While this subject is interesting, there are many confusions in energy metabolism and misinterpretations of the various analytical parameters that render this protocol unusable in daily practice.
Response: We appreciate your comments and taking the time to read through our manuscript. While we respectfully disagree with the comment related to ‘unusable in daily practice’, we have tried to address your concerns.  To this end we use this current protocol daily, yielding high quality, repeatable, and publishable data. As we have noted, it is not possible to simply describe a universal protocol which will fit every lab and every research question.  Similarly, it is not possible to provide all potential assays/ applications of the Seahorse analyzer.  We have done our best to pick one and describe it sufficiently.  Researchers must consider their individual experiences and scientific questions. The fundamentals of the assay remain constant, the Seahorse analyzer measures oxygen (O2) and pH, has ability to alter metabolic exogenous substrates, and possibility of 4 injections. Therefore, many possible combinations exist, with the company providing the basics for defined assays.
Reviewer #3:
Manuscript Summary:
Jayapalan et. al showed a detailed method of Using Seahorse XFe Analyzer to Monitor Osteoblast Bioenergetics in this manuscript. Protocol described in a detailed step by step manner. This article will be helpful to analyze cellular bioenergetics of osteoblast. However, I have few comments that authors need to address;

Minor Concerns:
1. For hydration of the sensor cartridge author used water, whereas agilent recommend specific calibrant solution. Provide reason for not using agilent recommended calibrant solution.

Response: The company has recently updated this step (2018).  As the reviewer points out, it was previously recommended to use the calibrant solution throughout this hydration step, more recently this has been changed.  Accordingly, water is used for pre-wetting the plate the day prior to the assay as suggested by the manufacturer protocol. On the day of the assay, this water is replaced with pre-warmed calibrant solution 45-60 min prior to loading the injection ports of the sensor cartridge and incubated at 37°C in non-CO2 incubator.  

2. Figure 2, Highlighted well numbers are not in a perfect position, "A12" should be placed on the actual A12 well to avoid confusion.

Response: Thank you for bringing this to our attention. We have now corrected this.

3. Author should show representative cellular images acquired for normalization by Cytation 5 Imaging reader.
Response: We appreciate this suggestion and have now included these images in Figure 5.


References

[1] D.E. Maridas, E. Rendina-Ruedy, P.T. Le, C.J. Rosen, Isolation, Culture, and Differentiation of Bone Marrow Stromal Cells and Osteoclast Progenitors from Mice, J Vis Exp (131) (2018).
[2] S. Nadri, M. Soleimani, R.H. Hosseni, M. Massumi, A. Atashi, R. Izadpanah, An efficient method for isolation of murine bone marrow mesenchymal stem cells, Int J Dev Biol 51(8) (2007) 723-9.
[3] S. Sun, Z. Guo, X. Xiao, B. Liu, X. Liu, P.H. Tang, N. Mao, Isolation of mouse marrow mesenchymal progenitors by a novel and reliable method, Stem Cells 21(5) (2003) 527-35.
[4] P. Sreejit, K.B. Dilip, R.S. Verma, Generation of mesenchymal stem cell lines from murine bone marrow, Cell Tissue Res 350(1) (2012) 55-68.
[5] S. Huang, L. Xu, Y. Sun, T. Wu, K. Wang, G. Li, An improved protocol for isolation and culture of mesenchymal stem cells from mouse bone marrow, J Orthop Translat 3(1) (2015) 26-33.
[6] S. Lev, C. Li, D. Desmarini, D. Liuwantara, T.C. Sorrell, W.J. Hawthorne, J.T. Djordjevic, Monitoring Glycolysis and Respiration Highlights Metabolic Inflexibility of Cryptococcus neoformans, Pathogens 9(9) (2020).
[7] N. Jones, J. Piasecka, A.H. Bryant, R.H. Jones, D.O. Skibinski, N.J. Francis, C.A. Thornton, Bioenergetic analysis of human peripheral blood mononuclear cells, Clin Exp Immunol 182(1) (2015) 69-80.


[image: ]


image1.jpeg




image2.png
VANDERBILT UNIVERSITY E’ School of Medicine Division of Clinical Pharmacology




image3.png
VANDERBILT UNIVERSITY

2200 Pierce Avenue
536 Robinson Rescarch Building
Nashville, Tennessee 37232-6602

www.me.vanderbilt edu/clinicalpharmacology
tel 615.875.3049
fax 615.875.3297




