Dear Members of the Editorial Board,
[bookmark: _GoBack]We thank you for the opportunity to revise our manuscript. We also thank the 3 Reviewers for their careful reading of the manuscript and for their comments. Please find below our replies to the Editorial and Reviewers’ comments. We hope that all the issues were satisfactorily addressed and that the manuscript is now ready for publication in JoVE.
Yours sincerely,
Tiago Duarte
Instituto de Investigação e Inovação em Saúde, Universidade do Porto
Rua Alfredo Allen, 208 | 4200-135 Porto, Portugal
E-mail: tduarte@ibmc.up.pt

Editorial comments: 
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. 
R: We have revised the text, as requested.
2. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.). 
R: We have revised the text, as requested.
3. 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. 
For example: Neodisher, etc.
R: We have revised the text, as requested.
4. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc. 
R: We have revised the text, as requested.
5. The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion. 
R: We have revised the text, as requested.
6. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please simplify the Protocol so that individual steps contain only 2-3 actions per step. 
R: We have revised the text, as requested.
7. Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. Please add more details to your protocol steps. 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. Please add more specific details (e.g. button clicks for software actions, numerical values for settings, etc) 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. 
R: We have revised the text, as requested.
8. Please ensure to include details regarding the test animals involved in the study. Please mention their age, sex, etc. This can be included along with the ethical statement at the beginning of the protocol.
R: Details on test animals’ origin and maintenance conditions have been added to the protocol along with the ethical statement. Further details (species name, genetic background, genotype, gender and age) are included in the respective figure legends.
9. Line 131: What is the sample tissue here? 
R: We’re not specifying the tissue intentionally because the protocol works with a variety of animal tissues. 
10. Line 150: For what weight of the tissue is 1 mL of acid mixture added? 
R: That’s for a piece of tissue weighing 10-100 mg, as described in Protocol Step 2.1.
11. Please highlight up to 3 pages 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. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader. 
R: Highlighted in yellow as requested.
12. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations: 
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
 c) Any limitations of the technique 
d) The significance with respect to existing methods 
e) Any future applications of the technique
R: The Discussion was revised to include the critical steps within the protocol and a discussion of modifications/troubleshooting, as requested. 
13. Please ensure that the Table of Materials includes all the supplies (reagents, chemicals, instruments, equipment, software, etc.) used in the study.  
R: We believe all relevant supplies are included.

Reviewer #1: 
Manuscript Summary: The authors describe an accessible method for measuring tissue non-heme iron, based on a colorimetric reaction with a bathophenanthroline reagent as previously established by others. Grundy et al (2004) had published a method to convert a previous cuvette-based version of the assay to a microplate format. While the current protocol therefore isn't entirely novel, it provides its own set of options and technical suggestions to achieve the same ends and would be useful to people new to the field. 
Major Concerns: 
1. 1.5 Stock Iron Standard Solution and 1.6 Working Iron Standard Solution. It would help the viewer/reader to give suggested final concentrations of iron in the working solution at this point. It may also be helpful to express concentrations in both weights per ml and as molar concentrations. 
R: As suggested, we have added the final concentrations for both iron standard solutions in weight per ml and in molar concentrations.
2. Sample drying and acid digestion - do the authors add 1 ml of acid solution regardless of tissue wet weight? This seems like it would generate a wide range of concentrations. Please give suggested tissue amounts and comment on whether this volume could or should be scaled down for small samples. 
R: In Protocol step 2.1, we provide a range of tissue amounts (10-100 mg). The Reviewer is right when she/he says that using 1 ml of acid solution regardless of tissue wet weight generates a wide range of concentrations. However, this is taken into consideration in the equation used to calculate tissue iron concentration. We know from our experience that 1 ml of acid is sufficient to digest up to 100 mg of tissue. In samples with very low weight (and low iron content), it is possible that the absorbance of the chromogen reaction is below the spectrophotometer’s linear dynamic range of detection. In these situations, we could indeed reduce the volume of acid used in sample digestion (and subsequently adjust the volume of acid mixture in the final equation), or we can increase the sample volume when preparing the chromogen reaction (and adjust the sample volume in the final equation), as suggested in Protocol Step 5. The final result is the same, hence the choice is a matter of individual preference. We find it easier to add the same volume of acid to all samples and adjust the sample volume used in the chromogen reaction in smaller weight samples (especially when dealing with hundreds of samples).
3. I like the simplicity of drying the tissue samples rather than homogenizing in another buffer prior to the acid digestion step. Have the authors compared methods (drying versus homogenizing)? A question in my mind about using whole blocks of desiccated tissue rather than a method that mechanically disrupts the tissue is whether the acid extraction step is as effective. If the authors have experience with this it would be good to comment.
R: Unfortunately, we have not tested this method with homogenized tissues. We have, however, compared data obtained using this methodology and atomic absorption, and the final concentrations obtained were very similar. We are thus confident that the acidic digestion is effective. Moreover, visual inspection suggests that samples are fully digested at the end of the 20-hour period of acidic digestion. 
4. The final concentrations of iron are normalized to dry weight in the current manuscript. The authors have a good rationale for doing it this way rather than normalizing to wet weight. Accurately measuring dry weights of small pieces of tissue that need to be removed from a 24-well plate prior to weighing isn't trivial either. If the authors have tips for how to do this or whether it poses a problem, this should be briefly included. Results in the existing literature are often expressed per g wet weight. The authors could simply make a comment about using the accurate fresh weight to normalize data should future users want to compare their data to literature values. 
R: We thank the Reviewer for the suggestions. We weigh small pieces of tissue in an analytical balance by placing them over a small piece of parafilm. We use plastic tweezers (or alternatively, stainless steel tweezers protected with parafilm) to pick the tissues. We have added this information to the Protocol. Also, we have added the following recommendation to the Discussion: When measuring iron content in tissues for which drying is not a viable option (e.g. adipose tissue), it is suggested that the assay is performed promptly upon sample collection, so that accurate determination of the fresh weight is not significantly affected by storage artifacts. 
5. The calculation is a little complicated. Can the authors identify the volumes in the text as the method is described to better help the reader understand which numbers they need to incorporate into their calculations? Including a worked example would be helpful. 
R: When presenting the different volumes in Protocol section 6, we have now referred to Table 2, which provides examples of volumes. We hope this helps readers interpret the Equation.
6. Researchers using the microplate format may find it more convenient to generate a standard curve and have their plate reader calculate concentrations for them, followed by a dilution factor to account for the tissue processing steps. If there is a way to show the calculation using such a method as well?
R: We appreciate that it would be useful for users to have their plate reader software calculate concentrations for them based on absorbance values and a standard curve. However, as the Reviewer acknowledges, the plate reader software would have to take into account the tissue weight and the supernatant volumes in the final calculations. We believe that the present equation can be easily computed in a spreadsheet program like Excel. 
Minor Concerns: 
[bookmark: _Hlk89343937]7. Minor typos: trichloroacetic acid is spelled incorrectly (thrichloroacetic acid) (e.g. lines 89-90). 
R: We thank the Reviewer for detecting this typo. It has been corrected.
Line 91 says to adjust the final volume to 1ml but 100ml is what this should read as. 
R: We thank the Reviewer for detecting this typo. It has been corrected.
Line 116 - flask not flash. 
R: We thank the Reviewer for detecting this typo. It has been corrected.

Reviewer #2: 
Manuscript Summary: This manuscript reports one version of a protocol for measuring tissue non-heme iron using 96-well plates. The protocol is relatively simple and useful. 
Major Concerns: 
Line 25: "…which is why…" ascribes purpose to biological phenomena. This is very controversial teleological reasoning and not necessary to explain biological phenomena. 
R: At the Reviewer’s request, we have removed the expression “… which is why”.
Lines 43 and 44: see above 
R: At the Reviewer’s request, we have replaced “For this reason, tissue iron levels need to be tightly regulated” with just “Tissue iron levels are finely regulated”.
Line 44: "Abnormal dietary iron absorption" is not the main reason for iron deficiency in the world. Many diets simply do not contain enough iron, and increased blood loss (parasites, multiple child birth) may also contribute. 
R: We have not stated that abnormal dietary iron absorption is the main reason for iron deficiency. What we wrote is that, among other reasons like repeated blood transfusions and chronic inflammation, abnormal dietary iron absorption is a common cause of iron-associated disorders. It is worth noting that the latter include iron deficiency as well as iron overload conditions (not just iron deficiency). Anyway, we followed the Reviewer’s suggestion and included iron deficient diets in the examples of common causes of iron disorders.  
Line 58: To this reviewer's knowledge, the exclusion of the heme component of iron depends on the acid precipitation/extraction step so it is applicable to any method that detects iron, including ICP-MS and AAS.
R: To the best of our knowledge, even after acid digestion, AAS or ICP-MS will measure all elementary iron in a sample, including that contained in heme (Van Deursen C et al. 1988 Accumulation of Iron and Iron Compounds in Liver Tissue. A Comparative Study of the Histological and Chemical Estimation of Liver Iron. Clinical Chemistry and Laboratory Medicine, 26(10); Rodgerson DO & Helfer RE 1966 Determination of Iron in Serum or Plasma by Atomic Absorption Spectrophotometry. Clinical Chemistry, 12(6), 338–349). To separate the heme iron ‘compartment’, one would need to perform some kind of ultrafiltration or selective extraction (e.g. Vácha J et al. 1978 Determination of heme and non-heme iron content of mouse erythropoietic organs. Exp Hematol, 6(9):718-24). In contrast, the current method uses milder conditions (temperature/acid pH) that denature proteins such as ferritin or transferrin, without breaking the heme molecule. This way, only the non-heme iron released from proteins will bind the chromogenic reagent (bathophenanthroline), with no need for additional sample processing.
Line 92: The proposed omission of trichloroacetic acid (misspelled) needs to be validated or a reference to validation provided.
R:  At the Reviewer’s request, we have included in Figure 1 a new graph showing excellent agreement between the non-heme iron levels in mouse tissues after acidic digestion of samples derived from the same tissues with a mixture of hydrochloric acid and trichloroacetic acid or hydrochloric acid alone. Also, we thank the Reviewer for detecting the typo. It has been corrected.
Line 129: Is tissue drying necessary? Many labs skip this step. 
It would be helpful to explain the principle of the method, the need for the specific steps and what they do. 
R: The reason for drying tissues was explained in Discussion: “the measurement of metals in tissues using wet weight instead of dry weight is significantly affected by the variable amount of weight loss through air-drying both in fresh and in frozen tissue samples11”.  We have now briefly mentioned the critical steps of the method in the first paragraph of Discussion.
Additional references that validate the method should be provided. I would suggest: 
C.J. Rebouche et al. / J. Biochem. Biophys. Methods 58 (2004) 239-251 
R: We thank the Reviewer for bringing the paper of Rebouche et al. to our attention. In their work, Rebouche et al. described the measurement of non-heme iron in animal tissues using ferrozine (not bathophenathroline) as the chromogen reagent. So, we don’t really think we could use it to validate the present method. Other significant differences include the use of fresh tissue homogenates (versus dry tissue samples) and absorbance reading on microcuvette (versus microplate).  Nevertheless, we have cited this work in the Introduction.


Reviewer #3: 
Manuscript Summary: In this work, Duarte et al describe the protocol to measure tissue non-heme iron content using a colorimetric assay. This protocol is of interest for the scientific community, in particular given that the original paper from "Torrance and Bothwell" is not easy to be acquired (Torrance JD, Bothwell TH. A simple technique for measuring storage iron concentrations in formalinised liver samples. S Afr J Med Sci. 1968;33(1):9-11.) The protocol is well written and easy to be followed. However I have a few points that would improve it. 

Minor Concerns: 
- The authors should mention that an alternative to the normalization against dry tissue can be the use of wet tissue. This is particularly useful when measuring the iron content of adipose tissue (e.g. white or brown adipose tissue for example in the db/db or ob/ob mouse models of type 2 diabetes.
R: We appreciate that in some cases drying tissues may not be practical. While we favor this approach, we have added the following to Discussion: When measuring iron content in tissues for which drying is not a viable option (e.g. adipose tissue), it is suggested that the assay is performed promptly upon sample collection, so that accurate determination of the fresh weight is not significantly affected by storage artifacts.
- The authors should use a better way to describe the concentraiont of the solutions. For example, 228 sodium acetate in 400ml of deionized water should be converted in molarity. This is also because sodium acetate can exist in different hydration forms. 
R: We thank the Reviewer for this comment. We have corrected the reagent designation to anhydrous sodium acetate. We have provided the molarity of the iron standard solutions. However, in the case of sodium acetate, we cannot provide its exact concentration as this is a saturated solution. In our hands, solution may or may not precipitate, in which case a bit more sodium acetate must be added until precipitation occurs. We're not sure why this happens, since over the years we have noticed batch to batch differences when using different lots of the exact same reagent (i.e. same supplier and catalog number) 
- I do not particularly like the way the authors prepare the standard soluion. This is something quite important in particular for reproducibility among different laboratories. Using a weight of 22.3mg of iron in a so precise volume of HCl (1096ul) is quite optimistic to be reached, in particular if then the authors state that the concentration will be exactly 1.1169mg Fe/ml. Sigma aldrich and other companies are selling iron standards already validated and I would strongly suggest to indicate that as preferential standard source. 
R: The Reviewer is right in saying that it is hard to weigh 22.3 mg iron in 1096 ul acid, for a final volume of 20 mL. We have corrected this to suggest that 111.5 mg iron are weighed in 5480 ul acid for a final volume of 100 mL. This should be more doable. Regarding the final concentration, please note that 1.1169 mg Fe/ml is just the concentration of iron in our standard solution as measured by AAS. As long as researchers determine the concentration of iron in their own standard solutions, they only need to change the value in the final equation accordingly. As suggested by the Reviewer, we have also mentioned the option to use commercial standard solutions in the Discussion. 
- The authors use 1ml of acid mixture independently of the amount of dry tissue used (10-100mg). Is the iron extracting capacity of the acidic solution preserved if you use 10 times more tissue? Wouldn't it be better to use instead an amount o f acidic mixture relaive to the weight of the tissue? In this way the ratio solvent/dry tissue would be preserved.
R: The current protocol is optimized for processing 10-100 mg of animal tissue. We know from our experience that 1 ml of acid is sufficient to digest up to 100 mg of tissue. Regarding the ratio solvent/dry tissue, the Reviewer is right when he/she says that by using 1 ml of acid solution regardless of tissue wet weight, the ratio is not preserved. However, this is taken into consideration in the equation used to calculate tissue iron concentration. In samples with very low weight (and low iron content), it is possible that the absorbance of the chromogen reaction is below the spectrophotometer’s linear dynamic range of detection. In these situations, we could indeed reduce the volume of acid used in sample digestion (and subsequently adjust the volume of acid mixture in the final equation), or we can increase the sample volume when preparing the chromogen reaction (and adjust the sample volume in the final equation), as suggested in Protocol Step 5. The final result is the same, hence the choice is a matter of individual preference. We find it easier to add the same volume of acid to all samples and adjust the sample volume used in the chromogen reaction in smaller weight samples (especially when dealing with hundreds of samples). 
