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       December XX, 2020
Dr. Nguyen
Editor, JOVE
Dear Dr. Nguyen,

Thank you for your interest in our manuscript. We were happy to see that the reviewers found the study of interest, and suggested revisions that would strengthen the work. We have now addressed these reviewer concerns, which we discuss point-by-point below.

Thank you for your consideration. We anxiously await your reply. Please feel free to contact us by email at mike.henne@utsouthwestern.edu, or by phone at 214-648-6778.
Sincerely,
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W. Mike Henne, Ph.D.

Assistant Professor

W.W. Caruth Jr., Endowed Scholar
Point-by-Point discussion for reviewers (author’s responses in blue):
Reviewer #1:
Overall I think that 14C-acetate labeling of TAG biosynthesis in yeast is a useful method for evaluating mechanisms of yeast TAG biosynthesis as well as using yeast as a platform for characterizing TAG biosynthetic genes from other organisms. The line specific comments below are to both clarify the method, and clarify some ambiguity in the writing.

Introduction, because most acetyl-CoA for fatty acid synthesis comes from pyruvate dehydrongenase the introduction should indicate how 14C-acetate is incorporated into acetyl-CoA for fatty acid biosynthesis.

Line 54, here it may be useful to indicate what "specialized instrumentation" you are referring to. For example those new to 14C metabolic labeling may be not familiar with alternatives. Recent applications such as radio-HPLC for lipid analysis (Kotapati 2020, J Chrom B, https://doi.org/10.1016/j.jchromb.2020.122099) would be an alternative for 14C analysis, as well as 13C and MS based analysis, but each has its advantage and disadvantage which would be worthwhile to discuss the merits and disadvantages of each. The great advantage of TLC is that it is cheap to set up, but still requires specialized equipment such as phosphor imager or other specialized audioradiographic imaging type equipment. Informing the reader on various alternatives increases the value of the manuscript through helping the reader choose the technique most suable to their needs or find the available equipment at their institution. 

We have inserted several new references into the text, including references to GC-MS, HPLC, and UPLC-MS so that readers can easily assess the most advantageous method for their questions.


Line 73, give media composition or reference for the media.

We have included a ‘recipe’ section that contains compositions of buffers and reagents used throughout the protocol. The media composition can be found in the ‘recipe’ section. 

Line 92. Here the specific activity and the uM amount of the acetate should be indicated, and the exact substrate composition used should be somewhere in this document. For example, is this 1-14C-acetate, or 2-14C-acetate? Is it as the acetic acid version, or as the sodium salt? Is this 14C-acetate in water or ethanol. If in ethanol, is the ethanol mostly evaporated and substrate dissolved in media? If not, does ethanol alone affect the growth of the yeast? Note, evaporation of the ethanol only works with the sodium salt version not the glacial acetic acid version.

To keep the protocol reasonably concise, we have addressed reviewer’s concerns about materials/reagents by adding additional details in the materials table. 
Line 92. give the components or citation for the dextrose free SC media.

See ‘recipe’ section
Line 96. 14C as a weak beta emitter does not require shielding as stronger isotopes do, such as 32P. For novices this comment could add unnecessary fear to the experiment. 

We appreciate reviewer’s concern about the use of radioisotopes; however, our local guidelines for the use of radioisotopes enforces shielding. In the interest of safety, we have kept the caution in our protocol. 
Line 102. What does "short" mean? A few minutes, or a few hours? It would be best to just give the time used for the example data. 

Done
Line 106. Wouldn't it be better to wash the cells with dextrose-free media without the 14C substrate so you don't affect salt and other nutrient concentrations? 

Protocol has been adjusted accordingly
Lines 110-112. By resuspending the pellets in the radiolabeled media, the time it takes to resuspend your pellet will affect your time course. The cells will not label equally until they are fully resuspended, and if you are doing replicates or comparing multiple lines with replicates the time to resuspend will affect how quickly you start the actual labeling in each sample. It would be better to resuspend the cells in a smaller volume, for example 0.8 ml, then once all replicates are resuspended add 0.2 ml of the labeled substrate at a higher concentration such that the final concentration will be your 5uCi/ml.
Done
Line 118 pre-chilled to what temperature 
Revision noted in the protocol
Line 137. What size beads? Define glass, are these zirconia?
Addressed in the materials table 
Line 142. Why three 1 min cycles instead of a 3 min cycle? Do you re-chill the sample in between? If so this should be mentioned.
Point clarified in the revised protocol
Line 143. scintillation counting at this stage is interesting because some of the 14C-acetate substrate may be remaining. Wouldn't it be better to count the lipid extract after phase partitioning to make sure your value is not possibly skewed by remaining substrate? You could still count both the aqueous and organic phases. A higher variability in the aqueous phase than the organic phase of replicates is likely due to remaining 14C acetate. 
The protocol was not adjusted on this point. We find that washing with two subsequent steps of quenching buffer nearly entirely removes exogenous radiolabel substrate. Additionally, it is important to perform scintillation counting at this step to determine total cellular uptake of the radiolabel, which may not be accurately reflected in the lipid fraction alone. Altogether, this may help users troubleshoot the protocol, if they find no observable detection of radiolabeled lipids in their TLC.  
Lines 183-184. is that ratio v/v/v/v? If so it needs to be indicated. Also why not prepare 101 ml of solvent, by using your solvent ratios as volumes in ml. As written to prepare just 100 ml would require more difficult math and measuring of volumes.
Done
Line 184. What grade of solvents are used? ACS, HPLC, et.
Noted in materials table
Line 185. A filter pad is not clear, please define this.
Point clarified in the text
Line 189, do you cool the plate before loading? Also what is the purpose of this step, to remove moisture? If so it would be helpful to just indicate it.
Point clarified in the revised protocol. It is important to load samples on the TLC plate while still hot. This facilitates solvent evaporation while loading. 
Line 190. Are you using plates with precut lanes? If so indicate. Are you loading the lipids as a band or a spot? 
Materials section
Line 190 and 194. What is your purified standard?
Added to ‘representative results’ and ‘materials’ sections
Details of the "autoradiography screen" should be included
Done
Line 206 and others, phosphorimager is two words phosphor imager.
Done
Line 208, what image analysis software.
Densitometry quantification has been amended from this protocol for simplicity
Lines 215-216. Explain this process
Done
Line 226. As above whenever you indicate a solvent ratios you need to indicate how you determined the ratios, volume, mass, etc. 
Done
Lines 249-251. You mention a wealth of literature but no citations, could you give examples or a review article such as: Fuchs B, Süß R, Teuber K, Eibisch M, Schiller J (2011) Lipid analysis by thin-layer chromatography—A review of the current state. Journal of Chromatography A 1218: 2754-2774 
References added
Lines 262-264. This statement is not true. By converting the lipids (either individual or whole extract) to FAME you can separate various chain lengths and unsaturation by various TLC systems (combinations of reverse phase and argentation TLC) and then quantitate by phosphor imaging. See review mentioned above, or Christie WW (2003) Lipid Analysis: Isolation, Separation, Identification and Structural Analysis of Lipids, Ed 3rd. The Oily Press an imprint of PJ Barnes & Associates, Bridgwater, England. An example of this type of analysis in current research is: Pollard M, Martin TM, Shachar-Hill Y (2015) Lipid analysis of developing Camelina sativa seeds and cultured embryos. Phytochemistry 118: 23-32
Point about acyl-chain length has been removed

Reviewer #2:
This work mainly described a method using 14 C-acetate metabolic labeling for NLs quantification and a simple separation of NLs from cell extracts using TLC. According to the results, a useful and rapid separation protocol was established with clean, individual bands.
Comment 1: In the introduction, the author mentioned the quantification of NLs was studied, however, there is not any result of the quantification work. Please provide the scintillation counting results.
Scintillation counting results are printed from scintillation counters. We show here examples of autoradiograms, but scintillation counting results can be plotted using familiar graphing softwares
Comment 2: Would you please show the extraction efficiency of the "well-characterized protocol for the extraction of total lipids”

Reference added for efficiency of the Folch extraction

Reviewer #3:
Manuscript Summary:
This manuscript describes a versatile radio labeling protocol to quantitatively monitor the synthesis of neutral lipid species in yeast. The protocol is clear, well-written, and will be of use to the community. Variations of the protocol to measure total lipids or or lipid turnover during a pulse-chase experiment are included. Pros and cons to relative to other methods such as lipid-based mass spectrometry are discussed. I recommend publication in JOVE. I have several minor suggestions to improve the manuscript.

Major Concerns:
None.

Minor Concerns:
-It would be helpful to have a section on selecting materials. I personally learned the hard way that polystyrene tubes dissolve in chloroform! Polypropylene tubes are compatible with several organic solvents. In addition, some discussion of the parameters to consider when choosing TLC plates would be helpful (e.g., glass-backed vs. aluminum foil, presence of fluorescent indicator, particle size, pore size, thickness). As the variety of TLC plates available is somewhat overwhelming, a discussion of these parameters would be helpful. For example, it can be important to avoid fluorescent indicators in the plate if using fluorescent lipids in an experiment.
Please see Materials section
-Line 116: What is meant by "plunge the entire sample volume in 20 ml quenching buffer"? Is the quenching buffer added to the sample, or vice versa?

Clarification made in the text
-Line 188: How are lipids loaded on the TLC plate? Using glass capillary tubes? How far from the bottom of the plate?
Done

Reviewer #4:
Manuscript Summary:
The protocol presented by Rogers and Henne is straightforward and would benefit researchers working in the field of lipids. However, there are issues that need to be addressed before publication.

Major Concerns:
In section 2.2, cell lysis for lipid extraction is usually done in the presence of solvents to deactivate any cellular enzymes that can act on lipids (e.g., lipases). In the protocol described here, the cells are lysed first and then the solvents are added. If one is analyzing a few samples, this may not affect the lipids, but if many samples are analyzed (which is common for time course experiments), the action of enzymes may have a significant effect 

Clarification made in the text
In section 3.3, it is not clear what is meant by "Adjust the loading of radiolabeled samples according to the scintillation counting results obtained in step 2.4". Please explain. Also, what is the purified standard that is used here? Is this a pure lipid compound or a mixture of lipids? 
More details were added to the protocol
In section 4.3, it seems that anisaldehyde is used to detect the non-radioactive standards that are used to determine the position of the radioactive lipids on the TLC plates. However, in the "Representative results" gives the impression that anisaldehyde is also used for quantification. Please elaborate
Notes about quantification of total lipids has been amended from the text for simplicity
It is surprising that steryl esters are not detected in the radiolabeling experiment, because the use of 14C-acetate for analyzing steryl esters is very common. Do authors have an explanation for this discrepancy? 
Details added
Page 12, line 264, I disagree with the statement "Such questions should be addressed using MS based approaches". The acyl chain length and degree of saturation can be analyzed by gas chromatography which is much easier than MS 
As addressed above in the last comment from reviewer 1, this was removed from the manuscript
Minor Concerns:
In the title, the notion that the lipid synthesis can be quantified may be considered incorrect. The synthesis per se cannot be quantified, what is quantified is the rate of synthesis. Authors may want to rephrase that
In section 2.1, 400ul is probably meant
Done
Page 12, line 263, "lipid or fatty acyl chain length", the "or" seems to be misplaced here.
Done

Reviewer #5:
Manuscript Summary:
In this manuscript, Rogers and Henne describe a method to quantitatively monitor the production of neutral lipids in Saccharomyces cerevisiae via metabolic labeling and thin layer chromatography.
The range of biological questions that can be addressed with the described method are clearly presented in the introduction and discussion sections. Additionally, suggestions for further applications such as monitoring enzymatic reaction rates in vivo are included. Limitations of the method are being discussed adequately throughout the manuscript. The protocols are very clear and easy to follow. The method is broken down into modules that can easily be employed independently of each other.
I support publication of the manuscript. Below, you will find minor comments and suggestions to further improve the manuscript

Major Concerns:
None

Minor Concerns:
L1-2: Title: I suggest not to mention the abbreviated term S. cerevisiae in the title, but rather Saccharomyces cerevisiae, or maybe yeast, dependent on how easily the method can be adapted for other types of yeast.
The title was kept the same for brevity
L37: "NLs (…) serve as (…) currency for (…) generating energy" is inaccurate. It should be "generating ATP", or "converting energy". 
Done
L73: Consider including the exact recipe for synthetic complete media. Although different media can be used, it may be useful (e.g. for trouble shooting) to know which exact type of media (including brand and exact composition of YNB and amino acid mix, pH, …) the authors used to achieve their results, particularly because metabolic regulation is complex and seemingly small variations can have unexpected effects.

Done
L73 versus 82: Why is the 2% dextrose only being mentioned in L82? Is the pre-culture without dextrose?
Point clarified in the text
Throughout: Please include (w/v) or (v/v) when describing compositions of buffers using % 
Done
L137-139: I assume it should say 400µl of cold MilliQ water instead of 400ml. Also, although it is obvious once one reads point 2.2, it could say more clearly that glass beads and cell pellets should be combined in the same microcentrifuge tube.
Done
L277-8: "some cells may become quiescent or dead" please rephrase.
Done
References: The authors may consider suggesting further reading about TLC.
References added for TLC
Representative results: The data provided is indeed representative for the method described, but it seems a bit minimalistic. The authors could consider including something that illustrates the dynamic aspect of the method, such as a time course of metabolic labeling and/or a pulse-chase experiment. 
We have added a new figure, which shows the use of a chase period to determine the relative flux within NL pathways
Material list:
Please re-check for completeness.
The source of the lipid standards used should be mentioned.
Done
Product CLS430829/Sigma is listed twice
Fixed
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