DE2300c5:Inhibition of 11-hydroxysteroid dehydrogenase type 2 as a potential therapeutic treatment for hyponatremia 	Comment by Developmental Editor: The title should be concise yet accurately describe the main findings of the study. I have, therefore, suggested an alternative title that places the emphasis on inhibition of 11beta-HSD2. [NRES QA: Punctuation is not allowed in the titles for some journals so I have removed the colon and added "as". If punctuation is allowed in titles in your chosen journal, feel free to reinstate the colon.]
[bookmark: _GoBack][Author information removed by  SNASNRES]
XXX. Patients with loss- of- function mutations in the 11β-HSD2 (11β-hydroxysteroid dehydrogenase type 2) gene suffer fromare characterized by sodium retention. The Ddirect inhibition of this enzyme may therefore be an excellentcould therefore represent a potential therapy for chronic hyponatremia, a condition which causes problemsthat is prevalent in among elderly patients. To develop identify agents with the ability to bind and drugs to inhibit modulate 11β-HSD2 specificallythis enzyme, we performed a process of virtual screening  of several compound libraries was employed on several compound libraries using a newly developed algorithm for detecting which compounds with may have favourable the required physicochemical and structural characteristics that would enable them to specifically bind to and to inhibit 11β-HSD2. We examined tThe top X hits candidate compounds produced identified by the virtual screen were ing and tested evaluated for their ability to interaction with recombinant human 11β-HSD2. enzyme and found oneOne compound, DE2300c5,  that strongly bound to 11β-HSD2 without affecting either 11β-HSD1 and or 17β-HSD2.. Binding was confirmed in vitro using a HEK293 cells culture, and administration of DE2300c5 increased intracellular sodium levels in renal cortical cells, DE2300c5 increased intracellular sodium levels. miR-401 was unchanged by DE2300c5 administration. It is clear from ourThe findings of the present study suggest that DE2300c5 may berepresents a potentialn effective treatment for hyponatremia, which is a significant health burden, and other electrolyte imbalances.	Comment by Developmental Editor: The abstract should introduce the topic and establish what is already known. At present, this goal has not been achieved. You might, therefore, consider providing some brief background information on sodium homeostasis, 11beta-HSD2 and hyponatremia. It is also important to state why the study was performed. For example, do the currently available treatments for chronic hyponatremia have low efficacy/high risk meaning that the development of novel drugs would be beneficial? [NRES QA: You could also consider moving some of the important elements of your description of HSD1/2 inhibitors from the end of the Introduction to here.]

[NRES QA: Besides the above, has hyponatremia been overlooked as a medical condition in the past? This is not mentioned here or in the main text, but at least some people seem to hold this view. If you think this view is widespread/accurate/worth mentioning here or in the introduction, considering doing this, to help others to understand the motivation behind significance of your work.]	Comment by NRES QA Editor: If reference citations within the abstract are allowed by your chosen journal, please add one here. 

Does this sodium retention cause harm in these patients? If so, you could specify this, as it would help build the rationale for your study. It would also provide a link to the next sentence - at present your argument jumps from sodium retention to a therapy for chronic hyponatremia without explanation.	Comment by Developmental Editor: This statement regarding hyponatremia among the elderly could be moved to the proposed new background section discussed above.	Comment by NRES QA Editor: Edited as the existing text was a little difficult to read and rather distant in tone - but I have slightly changed your meaning by removing the explicit reference to drug development (which I think is already implied by the preceding argument). Please check that you are ok with this edit.	Comment by NRES QA Editor: To reduce repetition and sentence length, I have restructured this sentence and moved the concepts of specific binding and inhibition from the end of the sentence. Please check.	Comment by Developmental Editor: This does not seem very helpful, as most screens do this - the phrase does not appear to explain the unique features of your algorithm. It is also somewhat repetitive. If possible, I suggest rephrasing to summarise what your algorithm enables us to do that was not previously possible. 	Comment by Developmental Editor: Where I have written "X", it would be helpful to state how many candidate compounds were identified during the virtual screening process.	Comment by NRES QA Editor: This is rather non-specific - I suggest describing the molecule somewhere in a few words, to help others to understand what it is. (E.g. "sulfonamide" - but please check that we are correct in saying that DE2300c5 is indeed a sulfonamide.)	Comment by NRES QA Editor: Although your meaning is fairly self-evident, you could consider adding a few words to introduce these enzymes, particularly if you choose a journal whose audience might not already be familiar with them. For instance, if appropriate, you might consider adding ", which are structurally similar to 11β-HSD2." at the end of the sentence, and/or mentioning their main functions.	Comment by Developmental Editor: The role of miR-401 in sodium homeostasis has not been explained. It is, therefore, difficult to assess the significance of this result. [NRES QA: If this result is only of peripheral relevance to your main argument, you should consider moving it to the Supplementary Information.]	Comment by Developmental Editor: The abstract should only provide conclusions that are directly supported by the data. As the study was not a clinical trial, the role and efficacy of DE2300c5 in the treatment of hyponatremia has not been proven. In addition, the present study examined only sodium - as a consequence, it might be prudent to delete the reference to other electrolyte imbalances.

INTRODUCTION 	Comment by Developmental Editor: The introduction should ideally provide a clear and coherent description of the background literature with appropriate referencing of the main claims. It should establish the context of the current work in relation to previous research. The scope and objectives of the study should also be explicitly stated. In addition, details of the methodology and rationale for using it might also be included.

At present, the introduction does not achieve all of the above aims. I have therefore made suggestions for additional text and restructuring of the original text.
XXX. The enzyme 11β-hHydroxysteroid Dehydrogenase dehydrogenase type 2 (11β-HSD2) catalyses catalyzes the reaction conversion of the biologically active steroid hormone cortisol to its inactive form, cortisone (Fig. 1). This reaction is co-factor dependent, as it dependsand relies on NAD+2. Cortisol binds to the MR and interestingly it binds as tightly as its other natural ligand, which is aldosterone. In vivo, 11β-HSD211bHSD2 is co-localized in tissues where expression of the MR expression is high;, and has the main role the enzyme in this setting is to of regulateing the local concentrations of cortisol and thereby to prevent it excessively binding to the MR. Activation of the MR Activation of the MR results in re-absorption of re-absorption of sodium ions, excretion of excretion of potassium ions and an associated increase in blood pressure. The MR is a member of the nuclear receptor family, and it transcriptionally regulates the ion channel alpha subunit of the Eepithelial Na(+) channel subunit alpha, as well as other ion transport machinery. 	Comment by Developmental Editor: As for the Abstract, it is important to establish the background and context of the study. I recommend that you start this section with a description of hyponatremia (causes, symptoms, underlying biology and current treatments). The need for novel treatment options could then be introduced before moving on to the discussion of 11beta-HSD2 and the MR. [NRES QA: This information would provide a clear rationale for your study, whereas some of the existing text in this section instead provides a general background to the field that is not clearly related to your study. I suggest removing information that is not needed for your target audience (whether in your field or a related one) to understand the background to your argument in the paper.]	Comment by Senior Editor AT: Abbreviations and acronyms are often defined the first time they are used within the abstract and again in the main text, and then used throughout the remainder of the manuscript. Please consider adhering to this convention. [NRES DE: See previous note in Abstract regarding conventions for gene and protein names]	Comment by Developmental Editor: The relationship between cortisol and cortisone may require further explanation for the benefit of the non-specialist reader.

Also, see my note above regarding the use of reference citations to substatiate the main claims/statements. The Introduction currently lacks any such citations.	Comment by Developmental Editor: Meaning that NAD2+ is the co-factor in this reaction? Please consider rewording for clarity. [NRES QA: I think you actually mean to cite reference 2 here for the involvement of NAD+, please check. If I am correct, consider an alternative format for this reference citation, e.g. "NAD+ [ref. 2]", if permitted by your chosen journal. Alternatively, you might wish to delete this sentence as it is not really relevant to your main argument - you do not mention cofactors again in the paper.]	Comment by Developmental Editor: To aid flow, I recommend that this information is provided when the MR is first mentioned earlier in the paragraph. [NRES QA: I suspect that your discussion of the MR, cortisol etc. is more extensive than it needs to be here and some could be removed. See my comments at the start of the section.]

XXX	Comment by Developmental Editor: It might be helpful to discuss the phenotype of patients with loss-of-function mutations in the 11beta-HSD2 gene at this point as this will lead the reader to the rationale for your study.

[Other text deleted]
Dose-Response Curves	Comment by Developmental Editor: A mix of upper case and lower case is used for the headings in this section. Please be consistent.
For our dose response curves method, tThe 11β-HSD2 performed inhibitionor assays assays are were performed at room temperature (2525oC°C) in pH 8.0 35 mM Tris buffer, pH 8.0, also containing 20 mM NaCl. The total reaction volume of the reaction in each well of the plate was 100 μl and, containeding the following: 30 μl of each inhibitor (see the Supplementary Information), 30 μl of 10 mM NADH, 30 μl of 4 mM cortisol and 60 μl of 160 μg/ml 11β-Hydroxysteroid hydroxysteroid Dehydrogenase dehydrogenase-2. Then, we inclubated tThe reaction mixture was incubated at 25°Cthe same temperature as described above, and then addedthen the substrate was added,. and then transferred theThe product was transferred into the wells before putting in the fluorometer to measure the fluorescence was measured using a fluorometer. Each reaction was performed in triplicate usingwell contained a the different inhibitors at a different concentrations (see Supplementary Information) except that we did each reaction in triplicates. A Mmaster mix was used to initiate the reaction, and we used blanks for all inhibitors were included as controls. The pH of each reaction well was checkeddetermined.	Comment by NRES QA Editor: Edited as most journals would expect  the degrees symbol rather than a superscript "o".	Comment by Developmental Editor: What kind of plate? Please clarify.	Comment by Developmental Editor: These volumes total more than 100 ul. Please clarify.	Comment by NRES QA Editor: Readers should ideally not have to refer to the Supplementary Information to follow your basic method. As the relevant text is not long, I suggest moving it here instead.	Comment by Developmental Editor: How long was the reaction incubated for?	Comment by Developmental Editor: The identity of the substrate and the amount added are not stated. Sufficient detail should be provided so that a competent person could reproduce your results.	Comment by Developmental Editor: Identity of the reaction product not clear.	Comment by Developmental Editor: It is usual to provide the model and manufacturer details of any equipment used.	Comment by Developmental Editor: It would be helpful if the exact concentrations were provided here. [NRES QA: Please reject my added reference to the SI if you follow this suggestion.]	Comment by Developmental Editor: What was used as the blank? Assay buffer? The solute that the inhibitor was dissolved in?	Comment by Developmental Editor: Please explain how the and why the pH was measured.

Crystallographic analysis 
Crystallisation Crystallization trails trials were carried outperformed with bound ligand DE2300c5 to investigate the mechanism of ligand binding mechanism. Human recombinant 11β-HSD211β-hydroxysteroid dehydrogenase-2 was over-expressed in the BL21 strain of E. coliBL21, E. coli bacterial cells and the purified extract was determined to be 98 % pure using SDS-PAGE gels and a densitometric analysis. We also carried out aThe Bradford pProtein aAssay was used to determine the concentration of the purified extract. The enzyme was then concentrated in 500 μM NADH buffer, which also contained: containing 1% glycerol, 1 mM EDTA, 50 mM Tris, . pH 8, and 100 mM NaCl. The enzyme was then assayed for activity. Finally, the sample was centrifuged at 2200 rpm, for between 5 to and 10 minutes at 5 5oC°C to remove dust, precipitated protein, etc. Human recombinant 11β-hydroxysteroid dehydrogenase-2 was crystallised crystallized in a preparation ofat a final concentration of 32 mg/ml in pH 7.8 crystal buffer (1 % glycerol, 30 mM Tris, 45 mM NaCl, 5 mM EDTA).	Comment by Developmental Editor: How was the extract made and purified?	Comment by Developmental Editor: This aspect may also require further explanation.	Comment by NRES QA Editor: How?	Comment by Developmental Editor: It is usual and more useful to provide the g force rather than rpm for centrifugation.	Comment by Developmental Editor: This statement is rather vague. You might consider elaborating on it.



[Other text deleted]

Figure 3. Bar charts showing tThe average % inhibition of 11β-HSD2 from each potential inhibitor in transfected cells. DE2300c5 is compound 8. The experiments were carried outperformed inusing HEK293 cells.	Comment by Developmental Editor: Consider including additional experimental detail in this and subsequent figure legends – without this detail, I think the reader will need to refer to the main text to understand the figures.	Comment by NRES QA Editor: There is no need to say that it is a bar chart. Also, depending on journal formatting requirements and your own personal preference, it can be more useful to start the legend with a description of the main finding from the figure, rather than what is plotted.	Comment by Senior Editor AT: Instead of including this sentence, you may want to write “from each potential inhibitor in transfected HEK293 cells” in the first sentence.

Figure 4. The relationship between counts per minute (as detected by scintillation counting) and Cpm vs. inhibitor concentration for 11β-HSD2- transfected HEK293 cells. A dose-response plot is shown for each candidate 11β-HSD2 compound screened for use as an inhibitor., tThe chemical structure and the IC50 are alsois shown. The maximum line corresponds to substrate binding in the absence of a competitor. DE2300c5 is compound 8. Counts per minute describes the signal detected by scintillation counting. Error bars = S.E., N = 2.	Comment by NRES QA Editor: I have edited this to remove the use of "vs."- ok? But see also my comments above - this information is evident from the graph so it may be more useful to describe what the figure tells us.	Comment by Developmental Editor: Text correct as edited?	Comment by Senior Editor AT: Please note that the spacing around mathematical symbols (e.g., =, <) is inconsistent throughout the manuscript.

Table 1. A summary of the results formfrom the scintillation proximity assay (SPA) for 6 six selected compounds. Please see the Supplementary Information for further informationdetails.	Comment by NRES QA Editor: Depending on your chosen journal's requirements, you should ideally include in the legend the information required to interpret the table without needing to refer to the main text. Readers will be put off by the requirement to refer to the SI. I suggest including details on the compounds, the cell line etc. [NRES DE: Abbreviations are also usually defined, even if they have already been used in the main text]

	Compound number 	Comment by Developmental Editor: Please check the author guidelines of your target journal regarding the correct formatting of tables. Most require the inclusion of horizontal lines.
	IC50 cell SPA 
	Calculated K i 
of SPA (cell)
	Calculated Ki of SPA (recombinant)

	3 
	10.4 ± 1.1 μM 
	1.2 μM 
	N/A 

	5 
	1.8 ± 4.04 μM 
	2.5 μM 
	N/A

	DE2300c5 	Comment by Developmental Editor: For consistency, you might wish to say "compound 8" here and provide a footnote to explain that compound 8 is DE2300c5.
	1.82 ± 0.03 nM 
	15 nM 
	1.7 nM ± 0.3 

	9
	10.11 ± 8.1 μM
	2.8 μM
	N/A

	10 
	9.61 ± 12.4 μM 
	5.7 μM 
	N/A

	21 
	6.73 ± 2.06 μM 
	2.2 μM 
	N/A 	Comment by Developmental Editor: You might consider deleting this column as it is only relevant to DE2300c5. The Ki value for CE2300c5 could then be included as a footnote.



Table 2. Summary information relating to the top compounds inhibiting 11β-HSD2, and the query molecules.	Comment by Senior Editor AT: You may want to consider writing this as “relating to the most potent inhibitors of 11β-HSD2”.	Comment by Developmental Editor: The meaning of "query molecules" is unclear. 


[Table and other text deleted]
For illustrative purposes only. 
