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"Effects of sex and site on amino acid metabolism enzymes gene expression and activity in rat white adipose tissue" (#2015:07:5970:0:1:REVIEW)

COMMENTS TO THE EDITOR AND REVIEWERS' COMMENTS

EDITOR'S COMMENTS (DR. MATTHEW BARNETT)

Although both reviewers note that the data presented are potentially novel and interesting, and the experiments seem appropriate, they also note that the manuscript requires extensive revision before it could be considered acceptable for publication.
As also noted by both reviewers, the manuscript requires extensive English Language editing, and the use of a professional English Language editing service, or significant input from a native English speaker, is recommended.
	Thanks for your comments, time... and patience. We take very seriously all these comments, since we want our results presented in the best possible way. In accordance with this idea, we have adapted the text to most of the suggestions received, correcting errors, revising thoroughly the language and even changing significantly the focus of a part of the text. We have clarified the question of comparison of gene expressions versus total RNA a little bit further, changing the old Table 4 (which presented the male/female expression ratios for a more conclusive comparison of the levels using proper statistical tools as explained below.
In addition to the reviewers' comments:
Abstract:
* Line 38: In addition to reviewer 1's comment, I think that assumed is not an appropriate term - perhaps consider "reported" instead.
		Thanks, we changed the term as suggested.
Introduction:
* Line 59: "These differences are often overlooked when analyzing the regulation and metabolic responses of adipose tissue, especially under conditions of inflammation." Appropriate references should be included for this statement.
	We modified considerably the Introduction because of other questions raised by the Reviewers, but a number of references have been added here to reinforce the point as suggested.
* Line 63: "metabolic peculiarities of adipose tissue" is an unusual statement. Why are these peculiar? Do you mean metabolic processed that are specific to adipose tissue?
	We changed the term, since it is probably not the best adjective to define the many facets of WAT. I tend to use peculiar because to me it is a constant source of unexpected behaviour: i.e. its enormous ability for regeneration, it contains the largest pool of stem cells in the body, it is a full immune system organ, especially under conditions of inflammation. WAT contains a complete renin-angiotensin system, is able to modify practically all steroid hormones (and we have not studied thyroid hormones!). WAT can synthesize fatty acids from glucose but a very large part of the glucose it receives is returned to the splanchnic bed as glycerol or lactate, and last, but not least, it contains a full functional urea cycle (only the liver can match this last point). This is highly "peculiar", but I agree, the term has to be explained in detail. We changed it for "extensive metabolic capabilities".
* Line 65: "a deep reinterpretation" - perhaps a term such as comprehensive would be more appropriate than deep.
		We agree, however, this sentence has been eliminated and the whole paragraph changed.
* Line 72: "has been largely neglected" - this statement should have supporting references cited. There appear to be several studies which specifically investigate amino acid metabolism in adipose tissue. Further description of this point seems warranted.
	It is difficult to prove the negative, thus we have changed the whole paragraph adding here only a new cite stating our low level of knowledge of WAT metabolism. However, as suggested, we included in other parts of the manuscript an almost complete list of the very few studies on amino acid metabolism that we have been able to track. We purposely omitted a number of our own old papers, since they would add very little to the arguments presented. Nevertheless, we included also a few references to the active WAT metabolism of branched-chain amino acids.
* Line 87: "Women and female rats alike, show a powerful resistance to fattening" - this statement seems at odds with the increasing rates of obesity observed in both men and women - I think some further explanation is required.
	We tried to limit wandering off the main track, but the differences in fat accumulation between women and men are a good reflex of the metabolic differences of adipose tissue. We opted for reorganizing the text of this paragraph, setting the case on rats, largely on the results obtained (well-known and widely published elsewhere) on the differences in the amount of fat accumulated by male and female rats. Later on we included a reference to the differences in WAT accumulation in women from before to after menopause (again with cites and a clear reference to the role of estrogen).
Materials and methods:
* If available, an ethics approval number should be included.
		Now, we included it
* What evidence prior to this study did the authors have that n=6 per group would be an appropriate number of animals? Was a power calculation performed? If so, this should be included.
	The last time we analysed this problem was in the early 80s last century, when we asked our friends of the Statistics Department which was the minimal number of animals we had to include in each group for an adequate statistical comparison (then it was the Student's t test) of two experimental groups of rodents. The response was 5. From then on, we used 6-8 animals per group to cover for losses of data and animals, accidents, and other mishaps. From the last decade of XXth century, however, we got more conscience on the abuse of laboratory animals and drastically changed our experiments, N was reduced to 6 for ethical reasons, and experimental setups drastically changed (i.e. now we anesthetize the animals before decapitation). We have not studied whether this number is enough for a good comparison, but it is the most widely used between those working with rats and we obtain good results using anova comparisons. But no, we have not carried out (recently) a power calculation. In any case we believe the statistical differences observed using the normal tools of our trade justify (via results) that the number of animals used is adequate.
* Line 121: "Lactate was measured with" - there seems to be some information missing here.
	Sorry, it lacked "a kit" before the parenthesis explaining its number and origin.
Discussion:
* Line 281: "The differences between lipogenesis and amino acid metabolism-related gene expressions were not as extensive as expected," What was this expectation based on? If on previously published data, this should be cited. If not, why was there an expectation of smaller differences?
Please be aware that we consider these revisions to be major, and your revised manuscript will probably have to be re-reviewed.
	We changed extensively both the Introduction and Discussion. This point is one of the most important (in our opinion) but was badly explained. The basic idea is that most of our energy comes from carbohydrate (and lipids), and these nutrients are processed via glycolysis and lipolysis plus beta oxidation to acetyl-CoA which is oxidized in the Krebs cycle. On the other side, we try to preserve amino acids, there are about 20 of them, with an elevated number of different pathways for energy. Nitrogen disposal is highly controlled and centred on the urea cycle (set in the liver for better control). To find that expression of genes of lipid synthesis and processing in a tissue –WAT— which role is to act as reserve of lipids is only about twice those of the highly specific and minority amino acid metabolism is something that was absolutely unexpected to us, and we believe that to anybody working on nutrient / energy metabolism. We tried to comply with your logical request by presenting the above explanation in a most succinct way, adding a couple of cites and modifying the content of the whole paragraph.

REVIEWER COMMENTS
REVIEWER 1 (ANONYMOUS)
Basic reporting
It the present manuscript Arriarán et al study amino acid metabolism and processes related to glucose and lipid metabolism in adipose tissue depots in male and female rats fed a standard chow diet. The main readout is gene expression levels. In addition to qPCR data adipose tissue sizes, concentration of some blood metabolites and activity of urea cycle enzymes are presented. 
The manuscript presents some novel data on gene expression and identifies depot differences and sex dimorphism of potential interest. The experiments also appear to have been performed in a correct way. However, the manuscript is poorly written, the aims are quite unclear, important controls are lacking and the interpretation of data is questionable. Therefore I think that the manuscript cannot be published in its present form. Below I will list a number of comments on specific issues in the manuscript that needs to be addressed. The list of text segments that needs to be improved is extensive and my comments only covers some of the problems. The manuscript needs to be shortened and cleaned up, both when it comes to content and language. I think that the authors should consider consulting an (English speaking) editor. 
	Thanks for the frank explanation, and, especially, for the effort invested in helping clarify the text. The English was revised twice by us and once by somebody with much better English than mine. We have clarified the objective of the study and shortened the text, especially in the Introduction and Results. The Discussion also has been shortened, but less, since we had to add many additional explanations, consequence of the queries raised in the reviewing process. We were unable to cut down on Materials and Methods. Please, think that most of the results are presented in Table form in the Supplementary material.
	I must add that the number of additional explanations, references and experiments (if it were possible to do even only a few of them) would have more than doubled the size of a manuscript that –we coincide with the Reviewer on this point— is already too large. It is not feasible to cut down and widen the text at the same time. We tried to shorten the text but answering all the questions posed.
Comments:
22 Standard chow diet is not obesogenic.
	Sorry for the error, consequences of taking parts of other published papers. The text has been eliminated.
23 misspelling of urea
		The typographic error has been corrected.
21-23 objective not clear and specific
		This part has been rewritten as requested.
31 Speculative sentence
	We completed the sentence with results from the study, making the sentence (which has been changed) less speculative
32 probably essential is speculative
		These two words have been removed from the text.
33 I wouldn’t say deeply
		We changed the adverb for "markedly"
37 unclear
		The sentence has been simplified and shortened to make its meaning more diaphanous.
39 usually assumed: where, by who
	The term assumed has been changed by "reported". We could not add references in the Abstract, but this point has been widely explained in the Discussion.
47-72 Most of this section is not relevant for the present study
	The Introduction must present the reader with a path, initially followed by the Authors, to arrive at the presentation of objectives, and the text continues with M&M, results and Discussion. We introduced WAT as an organ quite different from the usual conception we have of its structure, function and, especially, metabolism. We do not agree with the Reviewer vision that most of the Introduction is irrelevant, thus we have rewritten most of it, shortening the text considerably and focusing more on the little we know of WAT amino acid metabolism.
64 what do you mean?
	The simple enunciation of the question means that the sentence was unclear. In consequence, we had rewritten the whole paragraph.
68-69 strange sentences
	The direct references to the immune function of WAT have been eliminated
74 Please show unpublished results 
	This space was reserved for a reference which is not yet published, however, we found it unnecessary, since the data we present in this study are proof enough of the point. Consequently, the sentence has been rewritten, and the reference to unpublished results substituted by data of the study.
75 inter-organ N handling?
	When I began working in amino acid metabolism, the term N-handling was widely used, meaning the paths through which all excess 2-amino N was transaminated, then converted to ammonium, transported as amido groups, 2-amino N or guanido N to the splanchnic bed to end (at least most of it) as urea. Since the term seems not so common nowadays, we substituted handling by the more neutral "2-amino-N transport and utilization".
83 What interest? Your interest? If there are few published studies I would say that there is limited interest in the field. Sounds like a paradox to me.
	Any scientist supposes that his/her interest is shared by somebody somewhere somehow, at least for those interested not only on amino acid metabolism but on adipose tissue, and by extension by those working on nutrition, diets, energy metabolism and its related pathologies. Yes, it is our interest, and we explain these findings for other to know, share and exploit. When something new arises, other join in and there is a little advance of knowledge. One moment nobody knows, and the next, dozens of papers deal with the issue. Evidently, I am not establishing comparisons not even try to, but all gene studies on obesity and adipose tissue began with the discovery of leptin, and in about two decades, several dozen thousand papers have been published on an issue that was markedly "neglected" until just the moment it was published. We all try to help to find something important (and seldom have we succeeded). We are just trying that this field will not be so much "neglected", and hope that somebody will find a way for treating the metabolic syndrome. Nevertheless, the sentence has been modified as requested.
85 explain the relevance of difference in consumption for the present study
	We were not explaining the effects of diet (no further reference is made to these data in the text), but showing a pattern of amino acid metabolism at the only level about which we have information. Higher protein consumption and only a tiny fraction of this protein being accrued means that the rest is oxidized and excreted. This marks the males as higher protein oxidizers than females
87-88 a weird sentence
	The whole paragraph has been rewritten and reorganized, not mixing women with rats (we were not aware on how it sounds until we noted the Editor comment).
109 were the mice fasted. When do you consider the light cycle to start. This is important for the interpretation of the data.
	We used rats, not mice. Nowhere we indicated the animals were starved (fasting is a voluntary process alien to rodents). In any case, we introduced a brief sentence stating that the animals' diet was not manipulated. As indicated two lines above this sentence, the lights on period was from 08:00 to 20:00. In any case, we included the period in which the animals were killed given the importance of the datum.
172 Describe the experiment it the result section, it is difficult to read this way
	As requested, we have introduced an initial paragraph in M&M describing the experimental set-up.
177 The authors should perform control experiments to check for tissue composition. Differences in protein and RNA concentration imply that there may be other cell types/organs present in the samples. For example, subcutaneous fat often contains beige fat and therefore brown adipose tissue markers should be used. Mesenteric fat is full of lymph nodes and blood vessels. Markers for these organs should be used. The presence of these tissue types and their distribution between the adipose tissue depots should be taken into consideration in the analysis of the data. Especially the comparison of the tissue depots may be affected by this.
	We do not need to carry on additional analyses, since the existence of multiple types of cells in WAT (different for each site) has been the subject of a few hundreds of papers and is well known. We are analysing WAT, not adipocytes, despite them constituting the largest share (in weight/volume) of WAT, but not being the most abundant cells. We know that brite/beige cells are present in the tissues studied, but white adipocytes themselves can express UCP1 and are thermogenic depending on the circumstances. Precisely, the different cell composition and its location and function is what makes each WAT site distinct. Obviously, all these points could not be included in a study was designed to analyse only one factor, especially when we do not know practically anything about the amino acid metabolism of any of these types of cells. If we intended to do so, then, the data would not be acceptable for publication because of lack of proof for all and every one of the points studied (and those related), which is impossible to do in the space of a single paper. This is also the main reason why we tested more than one single site (the most common experimental design on WAT studies). Our finding of stable urea cycle function as compared to lipid and glucose metabolism is quite significant given the enormous variability in cell composition, structure and function of WAT sites pointed out by the Reviewer.
180 Why show glucose data if it is not correct
	We had to show glucose levels to prove that the animals were in fair condition before being killed. However, for ethical reasons we anesthetized the rats with isoflurane, and this anaesthetic (and many others) tend to raise glycaemia. Thus we could show data that people working in the field will find logical and within normalcy (despite being higher than basal) or not show them and raise doubts on our experimental setup. In any case, these data were within normalcy, since they were in the expected range for this experimental situation. If they were not shown, the probability of a Reviewer inquiring for glucose levels (it happened us before) was high, and we anticipated a possible criticism on this aspect. This way, everything is in order, and the caveats are clear enough to prevent confusion when reading the data in the Table and the text.
206 What is the purpose of comparing expression of different genes when nothing is known about the kinetics of the enzymes, post transcriptional regulation and so on. (this comment also applies for several segments in the manuscript, it is for example important for the discussion regarding quantitative differences between amino acid metabolism and metabolism of glucose and lipids)
	Sorry, but there is an enormous amount of data on purification, kinetics, structure and regulation of the enzymes studies, mainly analysed in liver, but also in other tissues. The problem is that most of these papers were published before 1980, and some are as old as 1935. We made an express mention to the post-translational modifications of enzymes and to their regulation by substrates, most of the Discussion deals with data that are old but valid, especially because nobody has cared to repeat recently what is already known, but also because we have not even resolved a number of amino acid metabolism pathways in mammals.
	The comparison between amino acid metabolism and glucose utilization/lipogenesis is quite contemporary, to our knowledge this is the first time such comparison has been done, based on total tissue RNA and the amount of mRNA for a representative number of enzymes intervening on these different parts of WAT metabolism. The results were quite clarifying, in our opinion, obviously,
226 Check for beige fat, see above
	We were not looking for WAT cell composition, so there is no reason why we had to be looking for beige or brown-in-white (brite) cells. We have no reason to even assume that brown adipose tissue contains the urea cycle. It has an active amino acid metabolism, increased under cold exposure (our data of the 80s, nobody else has studied this question).but we could not mix BAT with WAT in a paper that is already sufficiently complicated as it stands.
231 if it is not significant you should not discuss difference
		That is true, we have eliminated the line.
230-234 Difficult to understand 
	Sorry for the obscure sentences. We have rewritten this series of sentences to make more clear that higher expression of pyruvate dehydrogenase kinases (in males) represented in fact an inhibition of pyruvate dehydrogenase, and, consequently, a diminished flow of pyruvate carbon into acetyl-CoA.
244-250 Table 4 does not fit into the paper and should be removed. I do not understand why the authors change from protein to RNA for normalization. If there is no particular reason to compare RNA and protein normalization the authors need to be consistent throughout the paper. It is also unscientific to use randomly chosen cut off values instead of proper statistics. Changes in expression should only be discussed for genes where there is a true statistical difference. The discussion based on the results in Table 4 needs to be adjusted accordingly.
	In our opinion, this is a critical point for the whole paper. Most of our arguments on sex-related differences stemmed from the interpretation of Table 4. Its removal, as suggested by the Reviewer (supported by the solid reason of lack of statistical analysis), would mean the loss of most of the manuscripts' structure. We debated whether to retire the manuscript is we did not found a better way to present the results. The question was that comparison of expression data and enzyme activities had to be done based on tissue protein (a much better approach than per number of cells or tissue mass because of interferences of cell size and accumulation of fat). But the differences on tissue RNA were more representative of tissue translation and the overall metabolic activity linked to this activation. Thus, we decided to incorporate a Table (#4) comparing specific mRNA content for the proteins studied versus total tissue RNA.
	First, we eliminated the "old" Table 4 and everything based on it in both Results and Discussion. Then we calculated the RNA-based ratios for all enzymes and other proteins which expression had been analysed. Finally, we compared the data for males and females using a simple unpaired Student's t test, as well as anova analysis (to compare all sites as a whole). We maintained the structure of the "old" Table 4 in four sets of enzymes: urea cycle, other amino acid metabolism, glycolysis-lipogenesis and lipolysis plus fatty acid oxidation. We presented the method for calculation of the Table in M&M, introduced all the numerical data in a supplementary Table and rebuilt Table 4 in which we presented not the male/female quotients but the P values and the predominance of males (M>F) or females (F>M) obtained from comparing the RNA ratios data. We decided to present only a distillate of the results to ease the reading of the text and limit its possible increase in size. The results we obtained were more clear than before and were backed by solid statistical analyses. What we obtained confirmed the data obtained with gene expression and enzyme activity: the immobility of WAT urea cycle under sex (and other stimuli), including WAT site.
	This was a major change, which we believe improve considerably the text.
277-278 Motivate and add references 
	The sentence has been changed and several references have been added as requested.
282-283 Motivate and add references
	The text has been explained in more detail and one reference has been added.
288-302 Some of these arguments are merely speculations 
	Evidently, the Discussion is the place where speculation can be presented, based on the data obtained. However, in our opinion, there is more explanation (based on published data) than simple speculation. The whole Discussion has been revised, and largely rewritten, as consequence of the changes introduced in Table 4. We have no way to discern which "speculations" the Reviewer refers at, since these 14 lines encompass a large part of the Discussion; and neither we can interpret whether the Reviewer considers the text not based on facts (as in the previous queries).
301-302 Reference
		The requested references have been added.
315-316 Compare to the present data and to data from rodents
	Our data were obtained from rodents (rats). We do not grasp the objective of this question. Nevertheless, the text to which these lines belong was modified for the reasons explained above.
323-326 There are several open access microarray dataset available at GEO and Arrayexpress comparing gene expression in adipose tissue depots. The authors should use these to put the data into a context. Also some papers specifically studying adipose tissue depot dependent differences in metabolism in rodents (e.g. Caesar et al 2010) and humans (e.g. Tchernof et al 2006) have been performed and should be referred to. 
	Thanks to the Reviewer for the hints. We already knew about the papers of Caesar and Tchernof (and a fair number of other Authors analysing regional differences in gene expressions in WAT. We have cited a couple in the text. None of these studies includes enzymes of amino acid metabolism, and thus may serve as possible reference for lipid and carbohydrate metabolism, but not for amino acids. There is none of these studies including amino acids. In any case, the problem is essentially one of units: our data were expressed in coherent units that allow cross-comparisons and comparison between different tissues and sites. Most papers refer the data as percentages of housekeeping genes or refer to "arbitrary units", useful for comparison within a given organ but not applicable to tissues with varying cell size and cell composition.
	The use of microchips is alien to our methodology, based on quantitative analyses, not on simple comparisons. Precisely, we fail when we deviate from quantitative comparisons (see above the fiasco of the "old" Table 4). For the same set of reasons, we routinely analyse only the genes we want, and do it carefully and with all possible controls. We have consulted databases such as those the Reviewer suggests, but in most cases, either there are no data on amino acid metabolism or the references are untranslated and difficult to identify (compounding the problem of units). We prefer to have few data, which can be cross-examined, indexed, etc. than to obtain a truckload of data of which most are irrelevant for us and which could not be compared. We believe that our approach is safest. It is slow but relatively cheap, we can interpret the data and, especially, we can be sure of them.
Figure legend 2-4 Spell out the full names of the genes
	We think that this is a waste of space, since the acronyms and gene names are presented already in Table 1, but we comply with what is so clearly suggested. In our opinion, this only makes the text longer.
Table 2 cannot find superscript letters
	That is right, the reference to Tuckey post-hoc rest should have referred to sex differences (i.e. horizontal comparisons in the Table) and not to differences between sites, which were either obvious or explained elsewhere- The text has been corrected and the missing asterisks added.
Table 2 Text in two last lines makes no sense
	It simply explained that % BW means percentage of body weight, since in the old version it referred only to the sum of all four WAT sites, an additional explanation was added. In the new version, since it refers to all individual or combined WAT sites, the text has been simplified as indicated above.
Table 3 What does “main energy plasma parameters” actually means
	The text has been corrected to "main energy-related" parameters, since all the data presented are indicators of the main energy nutrients carried by the bloodstream.
Table 3 * at the end of the text
		The change has ben done as suggested.
Table 3 Wrong statistical method, use t-test and FDR
	We use routinely one-way anova for comparison between two groups, following the advice of our friends in the Statistics Department of our Faculty. In the case of Table 3, as expected, the use of 1-way anova or the unpaired Student's t test gave the same results. Since this did not affect the text nor conclusions, we decided to apply the suggestion of the Reviewer and changed the method of comparison as requested. However, the FDR calculations were not done, since we clearly wanted to treat each individual datum as an isolated phenomenon and then compare whether all changes were coincident; i.e. we tried no to influence calculations towards the global analysis. The false discovery rate is, precisely, a method to ascertain whether a number of possible false positives may be interpreted as not being so. This implies a combined analysis of the Q values that was, precisely, outside of our goals when carrying the analysis; consequently, this part was not incorporated. 
Table 4 Should be removed (see above)
	Please, read our explanation of the profound changes introduced in a new Table 4, its justification, and the now solid statistical basis for analysis of the results.
Experimental design
see "Basic reporting" section
Validity of the findings
see "Basic reporting" section
Comments for the author
see "Basic reporting" section
	The specific questions have been answered in the sections indicated.

REVIEWER 2 (ANONYMOUS)
Basic reporting
Arriaran et al present a manuscript detailing the site and sex specific changes in markers of amino acid metabolism in adipose tissue. While the scope of this manuscript is interesting, there are numerous typographical and grammatical errors, the manuscript may benefit from review by a native english speaker. However the content itself is appropriate. The authors state in the abstract that metabolic studies on the WAT, particularly amino acid metabolism is considerably limited. This should be rephrased as there is a range of papers on amino acid metabolism in adipose tissue in the literature.
	The question of language has been extensively treated in our responses to the Editor and Reviewer #1, please take into account our responses to them and the explanations given for the actions taken to correct this problem.
	With respect to the question of neglected amino acid metabolism studies on WAT, we included in this manuscript a number of other papers that make references to the presence of enzymes, as explained above, we restrained from including more, since most of them are our own work, and they do not contribute significantly to this type of studies. To my knowledge there is only an specific analysis of enzymes of amino acid metabolism, as such, and it is from my group. We have tempered the text, but the message remains, it seems unbelievable, but our level of knowledge on amino acid (and other wide swaths of basic cell metabolism) in adipocytes and in WAT as an organ (or site) is unbelievably scant. An intensive study of the main databases (PubMed, Google Scholar, WoS) yields precisely what we presented here; almost nothing.
Experimental design
The experimental design is appropriate, however I have several questions? 
1. Were the female rats staged, if so what stage of the estrus cycle were they culled at? 
	In our Lab, we routinely check the estrus situation of the rats. This is generally unnecessary remnant of our long period of work with estrogen derivatives. We dispose the cages in a way that the animals synchronize naturally, and prefer to kill them during the proestrus period. In the present study, the calendar of female rat killings was adapted to their cycle, but we did not determine the estrus status of each rat, simply assumed that they were (at least most of them) in proestrus.
2. The statistics section is incomplete, mention post-hocs, if SEM or SE was used etc.
		The information requested has been now added to the Statistics section.
3. More that one reference gene should be included as part of the RT-PCR analysis
[bookmark: _GoBack]	This is an old debate in our Laboratory, and we have not yet agreed. During a long period, we used two housekeeping genes: Rplp0 and Ppia, however, we found that Ppia variations were wider than those of Rplp0, and used mainly the latter. During a time, we used both, but when working with WAT and comparing different sites. However, the diversity of cell types affects differently the housekeeping gene expressions. In many cases we obtained different sets of data when using one or the other gene, and we found even less acceptable the use of a combination of both, because we were unsure whether using a composite we were losing objectivity by downgrading the best of both standards. After extensive analysis of the literature and a number of tests, we decided to continue with Rplp0 as do many other Authors. We added a reference  in the text when introducing the gene. Please, take into account that in the method we use, the housekeeping gene is used essentially to adjust the results of different PCR plates, since we convert the data in quantitative and not in a reference to the gene as the sole mode of expression. Precisely, the close correlation found for some gene expression-regulated enzymes between enzyme activity and gene expression (different sites and sex taken together) is an internal proof that our methodology is coherent. In our system, two housekeeping genes is just a complication and no benefit was obtained from the extra work. However we included several measurements of the housekeeping gene (when possible –plate space available--) in duplicate, choosing locations at random in each plate for safe reference data.
4. In table 2 each depot should be presented as both g (as in the paper) and also %BW (it seems that the %BW for each depot is similar between both males and female). If the females are 150ish grams lighter than the males of course the tissue weight will be different, the proportion of fat in these depots is a much more important measure. 
	We agree, and did as the Reviewer suggests.
5. I'm not sure how relevant the differences in RNA and protein proportions are? It seems like a crude measure. 
	The differences are not really too much important by themselves, we agree, they are crude, but comparison versus total weight could not yield really comparable data between different sites, sexes and individuals. Protein is the choice reference for enzyme analyses, thus we based the data on this parameter. Yes, we are aware that WAT contains a significant portion of extracellular protein (i.e. elastin, collagen) depending on the site, but the variation in triacylglycerols is even higher, and the differences in size of cells (including DNA content) are also subject to wide variations. The use of RNA has been introduced in this study as a novelty (at least for us), and helped interpret the results in close combination with the reference to protein. As far as we known, there is no other type of common reference data for referral and comparison between groups and sites, thus we have to continue with our crude measures, having in mind (and presenting) their limitations
6. The fonts in table 1 should be consistent throughout.
Table 1 contains one single font, but presented in three forms: normal text, italics and small capitals. To adjust the data for publication we used small capitals for the sequences, and in our opinion, they are clearly legible. The use of italics is mandatory for the names of genes, we are simply complying with this rule. 
Validity of the findings
How do the authors reconcile the differences between gene expression and enzyme activity in Figure 2? 
	Enzyme activity is a measure of the catalytic capability of the enzyme in the tissue, we try to obtain V0 values as close as possible to Vmax, but it depends on the methodology (i.e. substrate levels, presence of inhibitors, temperature, breakup of the enzyme). The data are comparable, however for the same enzyme but not transversally with other enzyme, since their turnover number may vary up to several orders of magnitude, the half-life of the protein, post-transcriptional modulation and regulation by substrates or modifying enzymes (as well as compartmentation) may modulate widely the differences in profile. For this reason we measured both expression and activity. In fact activities are a better measure of the potential physiological action than simple protein relative concentration via Western blotting. The correlations we found for several enzymes between expression and activity are also an indirect proof of their relationship despite widely different profiles such as those observed by the Reviewer. In fact, our explanation in the text of the differences relies largely on these questions, otherwise widely extended between enzymologists. Perhaps the problem is the unexplained practical extinction of this species of scientist.
Figure legends should not be used to summarize the results.
	We did not summarize the results, but presented the statistics for the tests done on the data presented; this is the usual way with Figures, since this way the reader does not need to go to and fro with the text and Table. We agree that the legends to Figures are excessively long, but we have had to made them even longer because of Reviewer #1 request to include in full the names of the genes.
In Figure 4 there are pretty big differences between males and females for a range of genes (GLUT4, CATPL, ACoAC, FAS etc), and the error bars appear to be quite neat, are you sure they are not significant?
	Please, keep in mind that the scale is logarithmic (the only way we have found to show very different ranges of gene expressions in a single Figure to show the similitude of patterns). The error bars are set on the columns, and thus a sem bar ranging 50 % of the mean would show as only about 0.18 pf the span of one cycle (the log of 100 is 2.0 and that of 150 is 2.18). This is a very solid reason why the statistics should be incorporated at the legend of the Figure and the post-hoc differences clearly marked in the Figure. Similarly, the difference between data separated by one logarithmic cycle (separated by horizontal lines in the Figures) represents a ten-fold difference.
	We checked the data for fatty acid synthase at least five times: the differences remained not significant because of the ample variability of the results. We agree that the Figure does not seem to support the analysis, perhaps for the logarithmic nature of a representation that is focussed on showing patterns. Nevertheless, we included all data in fully conventional Tables, clearly showing the data and the statistics as supplementary material, precisely to prevent any possible misinterpretation of the results.


Thanks to all of you for a thorough, detailed and extensive revision of our work. We are grateful for the gift of your time to help us to improve this work.
