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Editorial comments:
Changes to be made by the author(s) regarding the manuscript:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
Thank you very much for pointing out, we have proof read and incorporated the suggestions, which improved the quality of the manuscript.

2. Please revise lines 49-51, 198-200, 441-447, and 450-456 to avoid previously published text.
The suggested lines have been rephrased/re-written accordingly.

3. Summary: Please revise to clearly describe the protocol and its applications in complete sentences between 10-50 words.
The summary has been updated.

4. Line 86: Please convert Harris, 2009 to a superscripted numbered reference.
Done as suggested in the revised version

5. Please abbreviate liters to L (L, mL, µL) to avoid confusion.
Corrected in the revised version

6. Please include a space between all numerical values and their corresponding units: 15 mL, 37 °C, 60 s; etc.
Corrected in the revised version

7. 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. You may use the generic term followed by “(see Table of Materials)” to draw the readers’ attention to specific commercial names. Examples of commercial sounding language in your manuscript are: SpeedVac, Biosolve, Waters, Promega, etc.
Thank you for the comment, all such examples have been modified accordingly, while the reference to “table of materials” is made as required.

8. Please revise the protocol text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
We went through the text and removed personal pronouns in the revised version

9. Please add more details 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. 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. See examples below.
We thank the editors for emphasizing the clarity and details required to reproduce the protocol. And also taking the effort to indicate the ambiguous steps. We have made the modifications wherever possible to make the text clear. 

10. 3.1: Please specify the capacity of the tubes.
Indicated in the revised version.

11. 3.3: Please specify the size of the syringe.
Added in the revised version. 

12. Line 132: Please describe how to measure the cell density and cell size. How many time points?
The cell density and size were measured using commercial equipment Z2 Coulter Counter as per vender’s instructions. We have added the parameters used for measurement while also referred to the “table of materials” for equipment specifications. Moreover, the detail about time points has also been clarified.

13. 5.5: Please specify the sonication power if you are able.
We thank the editors and all the reviewers to point it out. However, sonication power for this equipment (sonication bath) cannot be controlled, the equipment comes with the constant preset sonication power for the model indicated in the “table of materials”.

14. 7.3: Please describe how this is done.
The derivatization procedure for GCMS samples has been previously described in detail in (1), the reference is now added and properly cited in the manuscript. However, we avoided adding details for this step since it has been already described and cited in literature numerous (1122) times. 

15. 8.2, 11.9: Please specify centrifugation parameters.
Specification added in the revised version

16. 10.2: Extraction buffer 1 or 2?
We are grateful to the editors for pointing out, since the description in text was indeed vague. In this case neither buffer 1 nor 2 was used rather a protein resuspension buffer was used that is not required for the extraction but only to solubilize the extracted proteins. In the revised version, we have clearly indicated “protein resuspension buffer” and referred to the specific step number describing buffer composition.

17. 10.7: Please describe how digestion is done.
The details of the digestion protocol have been added.

18. Lines 302-314: The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please break into steps (in the imperative tense and with no more than 4 sentences for each step).
Thank you for the suggestion. We have gone through the whole manuscript again to take this point into consideration.

19. Lines 318-319: Please provide a reference.
Citation added in the revised version

20. Please combine some of the shorter Protocol steps so that individual steps contain 2-3 actions and maximum of 4 sentences per step.
Please see the response to comment 18.

21. After you have made all the recommended changes to your protocol (listed above), please highlight 2.75 pages or less of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol.
Suggestion followed accordingly

22. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted part of the step includes at least one action that is written in imperative tense. Notes cannot usually be filmed and should be excluded from the highlighting.
Correction made in the revised version

23. Please include all relevant details that are required to perform the step in the highlighting. For example: If step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be highlighted.
Highlighted accordingly in the revised version

24. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
The link to the editorial policy has been added along with the printable copyrights license. Also the citations in the figure legends have been rechecked. 

25. Figure 1: Please apply superscript formatting the number “3” in the unit “µm3”.
Corrected in the revised version

26. Figure 2: Please change the unit µl to µL. Please also fix the text that is cut off in the bottom row (i.e., Glucose concentration measurement).
Corrected in the revised version

27. Figure 4B: Please change the unit ug to µg.
Corrected in the revised version

28. Figure S1: Please change the unit ml to mL.
Corrected in the revised version

29. Table of Materials: Please sort the items in alphabetical order according to the name of material/equipment.
Sorted in the revised version

30. References: Please do not abbreviate journal titles.

Reference library updated accordingly 
[bookmark: _GoBack]
Reviewers' comments:

we are grateful to all the reviewers for their effort to critically evaluate the manuscript and helpful comments. Below we address the comments one by one.

Reviewer #1:

Manuscript Summary:
The protocol presents a detailed instructions for analysis of different cell components such as lipids, chlorophyll, proteins, starch and other metabolites from a single sample of cells of unicellular green alga Chlamydomonas reinhardtii. The protocol is properly introduced and discussed and it will be of use to other people in the field either specifically dealing with Chlamydomonas reinhardtii or with other algae.

Major Concerns:
I have no major concerns.

Minor Concerns:
p. 6 l. 185 Are the conditions of sonication crucial?, e. g. number of cycles, their duration?
The sonication power for this equipment (sonication bath) cannot be controlled, the equipment comes with the constant preset sonication power for the model indicated in the “table of materials”.

p. 6 l. 207 Is there a difference in the storage method or are they equivalent?
Actually, it is difficult to conclusively suggest without a comparative assessment of these storage conditions on the stability of lipids and metabolites. However, both storage conditions had been used in our lab without any noticeable impact on the quality of the data. Nevertheless, it can be argued that most metabolites and lipids would have lower risk of being oxidized in absence of water. Therefore, to avoid confusion we have now changed the recommended storage setting to only “dry under vacuum followed by storage at -80°C ….”.

p. 7 l. 250 Is this correct? The figure 2 states 900 ul.
We thank the reviewer for pointing out the mistake, we have corrected the volume.

p. 9 l. 323 (steps 11.1 and 11.2) This step (11.2) and the previous one are not obivous. Is the volume of 80% ethanol washing important? What was the volume used? Was some centrifugation step involved? Is the incubation step with the ethanol still on the pellet?
We have rephrased and clearly stated these steps in the protocol now.

p. 10 l. 353 Unclear, please re-phrase.
We have removed these equations and explained the principle instead.

Reviewer #2:

Manuscript Summary:
The manuscript titled "A Multi-omics extraction method for the in-depth analysis of synchronized cultures of the green alga Chlamydomonas reinhardtii" is an extensive protocol for simultaneous extraction of chlorophyll, lipids, metabolites, proteins, and starch from a single sample. As the authors mention, the ability to perform all of these analyses from a single sample is important for improving our understanding of molecular functions without requiring independent samples and protocols, potentially adding time and variability. This endeavor, in addition to the synchronized cultures, result in an extraction method capable of great potential impact upon addressing the following concerns, with specific emphasis on improving the proteomic aspect of this method.

Major Concerns:

1. At the end of the introduction, the authors mention the addition of data on proteomic samples that would build on the metabolomic and lipidomic data disseminated in reference 10. While figure 4A highlights molecular functional enrichment from proteins identified, the addition of a supplemental table similar to tables S1 and S2 (from ref 10) would greatly improve the understanding of the proteomics performed through this multi-omic extraction protocol.
a. For example, the representative results mention identification of 2500 proteins with functional enrichment information but clarification on data analysis pipeline used to get this number would be helpful (eg only proteins with >2 peptides, score conditions etc…) potentially in the format of a table similar to table 1.
We have taken this into account and added the table listing the identified proteins.

2. In the protocol, step 10.1, the protein buffer used contains 5M urea, 2mM thiourea, 2% CHAPs, and 15 mM DTT. Is this correct? Typically, when added to protein extraction buffer, 2M thiourea is used however it was unclear when looking back to ref. 14 which one you meant ("30% w/w of thiourea were added to the homogenate under continued stirring and left for incubation for an additional 45 min at room temperature"). Additionally, a 2% CHAPs amount is very high for in- solution protocols with common detergent removal from peptides protocols highlighting a maximum 1% CHAPs (https://www.thermofisher.com/us/en/home/life-science/protein-biology/protein-mass-spectrometry-analysis/sample-prep-mass-spectrometry/detergent-removal-peptides.html). Was there significant CHAPs peaks in your runs? The addition of a note on detergent contamination and compatibility for nanoESI mass spectrometry might be useful to readers following this protocol.
We are extremely grateful to the reviewer to point this out. We apologize for the mistakes in the description of protein resuspension buffer composition. We have carefully rechecked the buffer used for this protocol and updated the buffer conditions as well as the other steps in the protein digestion protocol.

3. In step 10.10, the gradient for using the nano-UPLC is explained extensively however the type of mass spectrometer and parameters used for detection is not highlighted and should be included in the text.
We have added the detail for MS analysis in the text and referred to the type of mass spectrometer in the “table of materials”.

Minor Concerns:

4. Step 9.2 mentions use of UV-VIS spectrometer, should say spectrophotometer.
Corrected in the revised version

5. Step 10.10 states that the UPLC gradient is in Table 1 but the parameters on page 24-25 mis-name this Table 3.

Thank you, corrected

Reviewer #3:

Manuscript Summary:
The authors provide a step by step protocol that enables the generation of multi omics data (proteomics, metabolomics, lipids, starch and chlorophyll) from a single sample. Application was shown using Chlamydomonas samples taken from synchronous grown cells.

Major Concerns:
While it is intriguing that one can measure multiple layers from a single sample, it would be very valuable to know more about potential trade-offs. The main question is, how does obtained data relate in terms of quality to data that would have been generated using the whole sample and a respective standard protocol. Can the authors comment on this, please?
We are thankful for the comment. Indeed the protocol is only useful if it does not compromise the recovery of individual molecular species. A systematic comparison of the extraction efficiency has been previously described (2), where extraction of metabolites was carried out using 90% Methanol (MeOH) and compared with the biphasic buffer used in the protocol (2). As far as proteins and starch are concerned, one would need to get rid of the unwanted molecules (i.e. lipids, metabolites) to start the digestion of a cleaner pellet. The presented protocol offers the precipitation of a solid pellet of proteins and starch while simultaneously offering efficient recovery of the lipids and metabolites. 

Minor Concerns:
Page 4, line 85. Please specify sonication conditions.
Figure 1: It would be helpful if timing and potential break points would be indicated in this Figure.
We apologise for the ambiguity, figure 1 depicts changes in the cell size across 24 h cell cycle, while the time points are indicated next to each plot.

Page 7, line 321. Since step 11.1 starts with the solid pellet from the protein extraction, I found it confusing to call it frozen cell pellet here. Solid pellet might be a better choice.
Correction made in the revised version.
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