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November 6, 2020

[bookmark: _Hlk55112732]Nam Nguyen, Ph.D.
Manager of Review
JoVE

Dear Dr. Nguyen:

Please find attached a revised version of our manuscript, entitled “Quantitative Metabolomics of Saccharomyces Cerevisiae Using Liquid Chromatography Coupled with Tandem Mass Spectrometry” (manuscript reference number JoVE62061), which we would like to be considered for publication in the JoVE.

[bookmark: _Hlk55115798]We have addressed each of the editorial and peer review comments and revised the manuscript accordingly. Provided below is a detailed description of the revisions we have made.

Editorial comments:

General:

[bookmark: _Hlk55114706]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.
Our response:
We thoroughly proofread the revised manuscript. We confirm that it does not have any spelling and grammar errors. We also confirm that all abbreviations in the revised manuscript are defined at first use.

2. Please make the title concise: Quantitative Metabolomics of Saccharomyces cerevisiae Using Liquid Chromatography Coupled with Tandem Mass Spectrometry.
[bookmark: _Hlk55116757]Our response:
[bookmark: _Hlk55287488]We revised the title of our manuscript, as requested. Please see lines 2 and 3 in the revised manuscript.

3. Unfortunately, there are sections of the manuscript that show overlap with previously published work. Please revise the following lines: 103-144 (…equipment for); 385-388; 465 (that can be...)-469 (…performed); 524-531.
[bookmark: _Hlk55129584]Our response:
We modified all these overlapping sections in the revised manuscript.

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 and Reagents.
For example: Beckman Coulter, JA-10, Centra CL2 clinical centrifuge, Eppendorf tubes, LTQ Orbitrap Velos mass spectrometer, Compound Discoverer 3.1, Leica DM6000, Hamamatsu Orca ER camera, Plan Fluotar Lens (NA1.3), Zorbax Eclipse Plus, SeQuant ZIC-pHILIC, etc. 
Our response:
In the revised manuscript, we removed all company names preceding the names of instruments, reagents and software.

[bookmark: _Hlk55144726]5. Please convert centrifuge speeds to centrifugal force (x g) instead of revolutions per minute (rpm).
[bookmark: _Hlk55145961]Our response:
We converted revolutions per minute to the relative centrifugal force in the revised manuscript. 

6. As we are a methods journal, please revise the Discussion to add the following with citations:
a) Any limitations of the technique
b) The significance with respect to existing methods
[bookmark: _Hlk55228424]Our response:
[bookmark: _Hlk55228718]We revised the Discussion as requested. We outlined several advantages of our method over other methods of non-targeted metabolomics and cited relevant publications. We also described several limitations our method has. 

7. Please sort the Materials Table alphabetically by the name of the material.
Our response:
We sorted the Tables of Materials as requested.


Reviewer #1:

1. What are advantages of this method compared to previous approach, what is precision and repeatability considering the complexity of yeast culture and fermentation. In the introduction, the author list six limitation of previous work, but I cannot find the information of the present approach to solve them all. the author should highlight them.
[bookmark: _Hlk55229229]Our response:
[bookmark: _Hlk55236480]We revised the Discussion section by outlining several advantages of our method over other non-targeted metabolomics methods and citing relevant publications. We also described several limitations of our method. 

2. L471, why glucose cannot be identified? 
Our response:
[bookmark: _Hlk55235554]As we indicated in the legend for table 4, glucose cannot be identified because it creates multiple peaks during chromatography on the zwitterionic-phase ZIC-pHILIC column. Reducing sugars, such as glucose, fructose or any other monosaccharide (either an aldose or ketose), are known to undergo mutarotation in aqueous solutions. During mutarotation, a cyclic form of monosaccharide is in equilibrium with its α and β anomeric forms. Please see the following paper for a detailed discussion of this issue:

Zhang R, Watson DG, Wang L, Westrop GD, Coombs GH, Zhang T. Evaluation of mobile phase characteristics on three zwitterionic columns in hydrophilic interaction liquid chromatography mode for liquid chromatography-high resolution mass spectrometry based untargeted metabolite profiling of Leishmania parasites. J Chromatogr A. 2014; 1362:168-79. doi: 10.1016/j.chroma.2014.08.039. PMID: 25160959.

Therefore, monosaccharides are separated by commercial ion-pairing columns, gas chromatography or other methods. Please see the following:

https://www.waters.com/nextgen/ca/en/library/application-notes/2009/analysis-of-carbohydrates-by-uplc-and-mass-spectrometry.html

Yang H, Shi L, Zhuang X, Su R, Wan D, Song F, Li J, Liu S. Identification of structurally closely related monosaccharide and disaccharide isomers by PMP labeling in conjunction with IM-MS/MS. Sci Rep. 2016; 6:28079. doi: 10.1038/srep28079. PMID: 27306514.

3. The author should prove the advantages of this approach, because it is well done in the metabolome of SC.
[bookmark: _Hlk55236562]Our response:
We revised the Discussion section by outlining several advantages of our method over other non-targeted metabolomics methods and citing relevant publications. We also described several limitations of our method.

[bookmark: _Hlk55237380]4. How you define the water-soluble metabolites?
Our response:
During metabolite extraction, we add chloroform, methanol, water and glass beads to cells. After disrupting the cells by vortexing, we centrifuge the tube. This centrifugation step allows separating the upper aqueous phase (which contains water-soluble metabolites) from the middle layer (which contains cell debris and proteins) and from the lower organic phase (which contains mostly lipids). We use a micropipette to recover the upper aqueous phase. We then subject this aqueous phase to the LC-MS/MS analysis. Thus, the water-soluble metabolites are the metabolites that are soluble in water.

5. There is less information of the present method compared to other methods.
Our response:
We revised the Discussion section by outlining several advantages of our method over other non-targeted metabolomics methods and citing relevant publications. We also described several limitations of our method.


Reviewer #2:

1. It will be useful to mention in the abstract that this paper includes an untargeted approach for metabolomics.
Our response:
[bookmark: _Hlk55287835]We mentioned in the abstract that our manuscript describes an LC-MS/MS method of non-targeted metabolomics. Please see lines 47 and 52 in the revised manuscript.

2. Authors claim that the method can resolve and identify stereoisomers. Evidence for the same has not been provided. This can be shown as a figure.
Our response:
Figure 8 shows the efficient chromatographic separation of galactose and mannose. This figure also indicates that chromatography efficiently separates from each other ribose and arabinose. Galactose is a stereoisomer of mannose, whereas ribose is a stereoisomer of arabinose. The molecules within each of these two pairs have the same molecular formula and atomic connectivity but differ in atoms' spatial arrangement in the molecule.

3. It is definitely desirable to show SD and not SEM for all figures. Also, it is better to show individual data points within the bar graph (to see the spread).
Our response:
As requested, Figure 4 and Figure 5 in the revised manuscript show the values of SD (instead of SEM) and individual data points within the bar graph.

[bookmark: _Hlk55377933][bookmark: _Hlk55377874]4. Since the authors use an Orbitrap type system (and not a triple-quad type MS) for quantification, it'll be useful to indicate a typical linear dynamic range that they can observe with this. This point need not be shown for all metabolites, but can be indicated for a small set of key metabolites in a table.  
[bookmark: _Hlk55383298]Our response:
We added Supplemental Table 5 to address this issue. The table shows a typical linear dynamic range that we observed when we measured the concentrations of various amino acids with the help of the Thermo Orbitrap Velos mass spectrometer. We mentioned this observation in the Representative Results section of the revised manuscript.  

5. The authors make a major point of using a buffered, 60% methanol solution for quenching, to improve integrity of cell membranes. This however is not that unusual, and several varied studies use a 60% methanol solution for quenching. I think it is best if the authors just make the statement that this method is excellent (and include the data), instead of making a point about 
'the most widely used method …' etc. (since that is not really true).
Our response:
We changed the relevant text of the Representative Results section and Figure 3 and Figure 5 legends as requested.

6. Although RP C18 columns are widely used, other mixed-separation columns (other than HILIC) are widely used, either in reverse phase or otherwise. For example, see PMID: 17940006 or 30345389. A useful comment (in the short discussion) of the use of non C18 columns (which can separate based on charge as well) could be useful for other practitioners.
[bookmark: _Hlk55553838]Our response:
We comment on the use of these mixed-separation columns for resolving charged metabolites. Our comment can be found in the Discussion section of the revised manuscript.

7. line 129: OD600 value/cell mass not mentioned. 
Our response:
We do not mention OD600 measurement in the revised manuscript.

[bookmark: _Hlk55555431]8. line 223: 20 mM Ammonium acetate buffer pH not mentioned.
Our response:
We provide the value of pH for 20 mM ammonium acetate in the revised manuscript.

9. Figure 3: Scale bar not provided.
Our response:
We provide a scale bar in Figure 3 of the revised manuscript.


[bookmark: _Hlk22477418]We are grateful to both Reviewers for constructive criticisms and suggestions for changes to be made in the text, all of which contributed to a substantial improvement of the original manuscript. We would also like to thank you for allowing us to address these criticisms and for handling our manuscript.

Yours sincerely,

Vladimir


___________________________________
Dr. Vladimir Titorenko
Professor
Biology Department
Concordia University
7141 Sherbrooke Street, West
Science Pavilion, Office SP-501-13
Montreal, Quebec, Canada H4B 1R6
Tel: (514) 848-2424 extension 3424 
E-mail: vladimir.titorenko@concordia.ca
WEB: http://www.titorenkolabhome.com/
