Biological samples preparation for speciation at cryogenic temperature using high-resolution X-ray absorption spectroscopy.
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Answer to the Reviewers and Editorial comments:

Dear reviewers, we thank you all for your helpful and constructive comments and for considering our manuscript for publication. We have revised the manuscript according to the recommendations and comments from the Reviewers.
All the changes and corrections made in the main manuscript are highlighted in green



Editorial comments: 
General: 1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. 
We have corrected the spelling and grammar issues.


2. Please ensure that the manuscript is formatted according to JoVE guidelines–letter (8.5” x 11”) page size, 1-inch margins, 12 pt Calibri font throughout, all text aligned to the left margin, single spacing within paragraphs, and spaces between all paragraphs and protocol steps/substeps. 
These points were verified and corected when appropriate.


3. Please include email addresses for all authors in the manuscript itself.
This is included in the revised version.

 4. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please limit the use of 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: Falcon, Eppendorf, milliQ  
All the commercial names have been changed and generic terms are now used


Summary: 1. Please reduce the length of the summary to no more than 50 words.  
The summary length is now 45 words


Protocol: 1. Please write all numbered steps (except for the top-level headers; i.e., 1, 2,…) in the imperative (e.g., all of section 4 currently is not in the imperative).
Imperative is now used for all steps.

 2. Please avoid lengthy discussion in the protocol (e.g., the note at the beginning of section 3). One or two sentences is OK, but please move all other such discussion elsewhere and/or make into numbered steps in the imperative.
As requested, we reduce discussions in the protocol. The beginning of section 3 is now reduced and some details have been added to the various steps.

 3. Please convert centrifuge speeds to centrifugal force (x g) instead of revolutions per minute (rpm). 
Centrifuged speed is now changed to centrifugal force (x g)

4. Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next. Currently the highlighting is very discontinuous. 
We have modified the text accordingly.

5. For each protocol step/substep, 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. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.  


Specific Protocol steps: 1. 1.1: How many cells are needed?  
The number of cells required for the proposed protocol is now indicated.

Figures: 1. If applicable, 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 figure 1 is a photo presenting two Eppendorf tubes that we took during our experiment. This picture hasn’t published or presented anywhere before. No reference or citation needed. Credit: Caroline Bissardon


2. Please cite Figure 6 outside of the legends section. 
Figure 6 is cited outside of the legend section.

3. Figure 2: Please correct the text; e.g., ‘Box containing a microcentrifuge tube rack (blue), the whole immersed in LN2 (not pictured here)’. 
The text is now corrected accordingly

4. Figure 3: There is also a center panel here, contrary to the legend.  

The legend is amended accordingly

Discussion: 
1. Discussion: As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3–6 paragraphs with citations: a) Any modifications and troubleshooting of the technique b) Any limitations of the technique c) The significance with respect to existing methods d) Any future applications of the technique  

The discussion part has been modified and now contains 3 paragraphs.


Table of Materials: 1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol. 

We have verified table 1.




Answer to reviewers

Reviewers' comments:

Reviewer #1:
Manuscript Summary:
The paper by Bissardon et al. provides a very accurate description of the protocol for cryogenic bio-samples (cells in particular) preparation for X-ray absorption spectroscopy measurements.
It is very well written and documented and, in my opinion, it'd be of great help for experimentalists working in the field. For this reason, I'd recommend it publication on JoVE. 

We thank the reviewer for very positive comments.

I have only spotted a few misprints and would suggest a few minor corrections that could help increasing the clarity of some aspects.

Minor Concerns:
Line 35: I'd remove the comma after "although"
It has been corrected as recommended

Line 56: source --> sources
It has been corrected 

Line 74: limit --> limits
It has been corrected

Line 97: how are typically cells counted? Using a cell sorter, by optical or electron microscopy or what?
Cell were manually counted using a Malassez hemocytometer, this has been added to the manuscript.

Line 102: What does the acronym "MDA" stand for?
MDA has been removed and has no meaning here, this was a mistake, the cell line reference being MDA-MB-231

Line 110: What does the acronym "BSA" stand for? I guess it is Bovine Serum Albumine, but here and everywhere the acronyms should be made clear for the general reader.
BSA stand for Bovine Serum Albumin, we have corrected these points and made clear to what stand for acronyms used throughout the manuscript


Line 148: Either define on which centrifuge are the 1500 RPM used or convert to acceleration.
Following your and also editorial request, the appropriate centrifuge acceleration values (x g, according to constructor values) are now found in the manuscript.

Line 202: how fast is "fast", to the best of authors' experience? Seconds, tens of seconds or few minutes?
We agree that it is too vague, this will depend on experimenter but generally speaking it is of the order of few tens of seconds and of note the pellet and the holder remain in liquid N2 during this step. The text has been modified accordingly.

Line 240: I wouldn't write that the spectra can be "prepared"... Just "measured" is better...
We agree and the paragraph has been modified accordingly.

Line 277: balloons --> balloon
This is corrected in the revised manuscript

Line 323: to respect --> with respect
This is corrected in the revised manuscript

Line 325: compounds --> compound
This is corrected in the revised manuscript


Reviewer #2: 
Manuscript Summary: 
Manuscript concerns very important aspect of biological samples preparation in XAS experiments. As far, there is no standard protocol for such experiments that results in experimental discrepancy.  Protocol proposed in the article is described clearly and can be easily followed.
We thank the reviewer for very positive comments.

I have only two minor concerns: 
1. There are number of editorial mistakes that should be corrected. 
We have checked and corrected accordingly. 
2. The cell culturing protocol is described in very simplified way, but on the other hand it is not a main subject of the manuscript. Although I recommend to add references for each cell line to the full culturing description.   
We have added a related reference for each culture. For phytoplankton the reference is Sutak R, Botebol H, Blaiseau PL, Léger T, Bouget FY, Camadro JM, Lesuisse E. 2012. A comparative study of iron uptake mechanisms in marine microalgae: Iron binding at the cell surface is a critical step. Plant Physiology 160: 2271-2284.
 
Reviewer #3: 
Manuscript Summary: 
This manuscript presents a series of sample preparation methods for X-ray spectroscopy.  
Major Concerns: 
All of what is presented in this manuscript are standard methods that are in general use at other beamlines around the world. There is really nothing new here and I do not see the point of publishing this.
[bookmark: _GoBack]We agree with the reviewer that the sample cryo-preparation is currently achieved on other beamlines and that very good XAS data are then obtained. An expert working on a XAS beamline probably will not benefit from such protocol, however, the protocols of sample preparation can vary a lot and they are not fully described in publication.  Actually no detailed standard method exists and has been published.  We think that such a protocol is useful for the user’s community and can help new synchrotron users.
