Editorial comments:
Changes to be made by the Author(s) regarding the written manuscript:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
- Done.

2. Please complete and sign the attached Author License Agreement (ALA). Please then scan and upload the signed ALA with the manuscript files to your Editorial Manager account.
- The ALA form has been completed.

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 and Reagents. For example: SureSelect Target Enrichment system, RIA, MP Biomedicals, Agilent SureDesign, SureSelectXT, 2200 TapeStation, Eppendorf AG, D1000 ScreenTape, Agilent, AMPure XP beads, Beckman Coulter, Agilent SureDesign website (https://earray.chem.agilent.com/suredesign/), SpeedVac, ThermoFisher Scientific, Invitrogen, Zymo Research, Illumina HiSeq2500, QIAGEN, GE Healthcare, etc.
· Most of the terms bearing commercial language have been removed. We only mention “SureSelect” only at the beginning as a means to identify the platform used.

4. JoVE policy states that the video narrative is objective and not biased towards a particular product featured in the video. The goal of this policy is to focus on the science rather than to present a technique as an advertisement for a specific item. To this end, we ask that you please reduce the number of instances of "SureSelect" within your text. The term may be introduced but please use it infrequently and when directly relevant. Otherwise, please refer to the term using generic language.
· The term “SureSelect” has been removed from most of the document except at the beginning.

5. Please remain neutral in tone when discussing commercial products (e.g., line 584 needs to be revised). The accompanying video cannot appear to be an advertisement.
· Specific product names have been removed and replaced by generic terms throughout the manuscript.

6. Figure 2: Please change ug/mL to µg/mL. Please define error bars in the figure legend. Please line up the panels better and ensure that they have the same dimension if possible. Also, what statistical test was used to produce p-values?
· Appropriate changes to the unit symbols have been made. We used a Student’s T-test for generating most of the P-values. Figure legends have been edited to include information regarding the test used.

7. Figure 4: Please define the error bars and other symbols in the figure legend.
· We have now added: “The bar graphs are represented as meanSEM, and a Student’s T-test was performed for statistical significance. *P<0.05.”

8. Figure 5: Please change ug/mL to µg/mL. Please note that the asterisk symbols defined in the figure legend are not shown in Figure 5; also, what statistical test was used here?
- The figure legend has been edited: “Linear regression analysis showed a modest correlation between % DNA methylation at CpG-10 of Rt1m4 and the 3-week mean plasma CORT levels of both stressed and control animals (N=16).”

9. Please upload each Table individually to your Editorial Manager account as an .xls or .xlsx file. Each table must be accompanied by a title and a description after the Representative Results of the manuscript text.
- Done.

10. Please provide an email address for each author.
- Done.

11. Please shorten the Summary to 10-50 words to concisely describe the protocol and its applications.
- The summary has been condensed to 10-50 words.

12. Please use SI abbreviations for all units: L, mL, µL, h, min, s, etc.
- These changes have been made throughout the manuscript.

13. Please include a space between all numbers and their corresponding units: 15 mL, 37 °C, 60 s; etc.
- Done.

14. Please revise the protocol to contain only action items that direct the reader to do something (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.” Please include all safety procedures and use of hoods, etc. Please move the discussion about the protocol to the Discussion.
- Done.

15. 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 and a maximum of 4 sentences per step. Use sub-steps as necessary. Please move the discussion about the protocol to the Discussion.
- The protocol has been simplified.

16. 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.
- Additional details have been added throughout the protocol.

17. Protocol step 3: What happens after centrifugation? Is the plasma discarded or kept?
- We have now added the following: “Centrifuge all blood samples (600 x g, 4 °C, 10 min) to separate the plasma from the blood cells. Pipet out the plasma (supernatant) and store the samples at -80 °C.”

18. Step 4: Please add more details about the EPM or provide a relevant reference.
- The relevant reference on the EPM has been added since this part is not a focus of the manuscript.

19. Steps 6.1.1, 6.1.2, 6.1.3, 6.3, etc.: Please ensure that the protocol here can stand alone. As currently written, users must refer to another protocol and refer back and forth in order to complete this protocol. Please remove the references to the specific steps of the other manual.
- Additional steps have been added to make the protocol more self-sufficient.

20. 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.
· Done.

21. 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.
- Done.

22. 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.
- Done.

23. Disclosures: Please disclose that the manuscript is part of a contest prize from Agilent Technologies.
- The appropriate language has been added to the disclosure section.

24. References: Please do not abbreviate journal titles, and please include dois where applicable.
- Full journal names and DOIs have been added when applicable.


Reviewers' comments:

Reviewer #1:

Manuscript Summary:
In this manuscript #JoVE58617, the authors describe the methods to apply the SureSelect MethylSeq strategy using the rat genome. This is highly important, as this animal model is increasingly being used in different research fields. As the authors state, DNA methylation analysis in rat has been limited by the widely used methods that do not rely on genome sequence. In addition, this method could be improved when additional regulatory information is available. Although more expensive than other approaches, the benefits are large.

Major Concerns:
No major concerns.

Minor Concerns:

Keywords: 

1. HPA axis is never mentioned in the manuscript, while crucial for stress, I would recommend removing it.
- The term “HPA axis” has been removed.

Introduction:

2. Reorganization of paragraphs: there seems to be a break in the flow of the manuscript in the first 3 paragraphs. I would recommend moving paragraph 2 (lines 77-89) right after line 69. Then move and combine lines 70-75 with paragraph 3.
- We thank the reviewer for this suggestion. However, since the second paragraph introduces DNA methylation, we thought that it would be better served to keep that paragraph in place. Rearranging the paragraphs would introduce RRBS, which is a method for assessing DNA methylation, followed by DNA methylation as one epigenetic modification.

3. Line 69, I suggest changing "animals" by "species".
- The sentence has been changed to clarify what we meant by functional data: “However, there have been delays in the implementation of epigenomic platforms that incorporate available genomic sequencing data in their design due to a lack of annotated data of species-specific regulatory sequences that can influence gene function.”
 
4. Add references on the use of 450k (line 73). Add refs for 450K uses.
· Two references have been added.

5. Paragraph 3 has more detailed description of the 450k and barely no description of the SureSelect approach that has been designed and used for human and for mouse (by the same authors), what regions are covered, number of CpGs, description of the CpGs, etc. In addition, the authors could include discussion of the Illumina TruSeq Methyl Capture EPIC library prep kit.
· We have been advised to not mention specific commercial names, except at the beginning of the manuscript only for items that are essential. Therefore, we cannot include a discussion of the Illumina TruSeq Methyl Capture EPIC library prep kit. We have now added details for the description of the rat Methyl-Seq platform in the step 5.1 of the protocol: “Note: The final rat Methyl-Seq design consists of 111 Mbps, 2.3 million CpGs; and an average region size of 594 bps.”

6. Paragraph 4 (lines 106-111): the rat is also useful for neuroendocrinology studies, for instance, the authors use the rat for stress studies, and others also use them as a model to study puberty (for example), so the use of rat could be expanded to include, at least, the area of interest of the authors.
- We have added the following: “The rat has served as an important animal model in pharmacology, metabolism, neuroendocrinology, and behavior.”

7. Line 109: it is unclear what the authors refer with "changes". Changes due to what in particular?
· We have changed the sentence to: “For example, there is an increasing need to understand the underlying mechanisms that give rise to drug toxicity, obesity, stress response, or drug addiction. A high-throughput platform capable of capturing methylomic changes associated with these conditions would increase our understanding of the mechanisms.”

Protocol:
8. Animals: under which light/dark conditions were the animals maintained prior to the beginning of CVS? Food and water was available ad libitum? Please add these details.
· Information on animal husbandry has been added: “House the animals in polycarbonate rat cages in a temperature-and humidity-controlled room on a 12 h light, 12 h dark cycle with light onset at 0600 h. Provide the animals with ad libitum access to water.”

9. Endocrine assays: this section states that blood for CORT analysis is collected at 10AM, and later it says prior to the daily stress regimen, but the daily stress regimen seems to start at 8AM. Please clarify this discrepancy.
· Thank you for catching this discrepancy. We have added the following: “House the animals in polycarbonate rat cages in a temperature-and humidity-controlled room on a 12 h light, 12 h dark cycle with light onset at 0600 h. Provide the animals with ad libitum access to water.” And “Determine levels of corticosterone (CORT) using tail blood (~50 L) samplings collected at the same time (9 AM) two times per week throughout the experiment…”

10. Line 151: add "use the plasma to determine…".
- Done.

11. The CVS treatment lasts 3 weeks, according to the description, however, there is an additional measure at day 25 but no description on why and how this measure was taken.
· We have added the following sentence: “Collect one final trunk blood sample during euthanasia (Day 25) for RIA and genomic DNA extraction.”

12. Design of the rat methylseq: add the references that were used in line 164. How many CpGs are covered? 
- We have added the reference of the study used to generate a subset of the rat Methyl-Seq probes. Users interested in identifying potential regulatory regions for their own species have to find the appropriate references, if any. Additional information on the number of CpGs have been added in section 5.1.

13. There is no description on how DNA was isolated
· We have had success using several methods based on columns or protein precipitation. Given that there are several methods, we added the following in the note section: “Extract DNA using a commercially available DNA extraction kit. Column- or precipitation-based methods both yield high-quality genomic DNA (260/280 ratio ~1.8). Use of phenol-based methods are not recommended.”

14. There is no description on which blood time point was used to create the Methy-Seq libraries.
· We used genomic DNA extracted from trunk blood obtained on Day 25. This information is now added.

Sample preparation:
15. The current Agilent protocol suggests the use of 1ug or 3ug of DNA, while the authors recommend the use of >2ug. Do the authors advice the use of more DNA than the minimum recommended by the protocol for every case? Are there particular cases where one amount or the other may be advisable?
· We advise users to follow the Agilent protocol closely by using either 1 µg or 3 µg of DNA. However, when those amounts are unavailable, we recommend using at least 500 ng of DNA. We have now added the following: “Note: The DNA amount recommended is 3 µg, or 1 µg. If there is limited starting material, the lowest input amount should be >500 ng, as lower amounts will adversely affect the quantity and quality of the libraries generated.”

16. Maybe the authors could suggest a kit to use to purify DNA samples of poor quality.
· We have been advised to exclude mentioning specific items by manufacturers unless used in the protocol. We recommend DNA cleanup kits to get rid of excess salts and contaminants.

17. A little bit more detail on the methods would be helpful. The idea would be for the users to refer to this paper instead to the agilent protocol, so a few recommendations at the beginning of the protocol's steps may be useful. For instance, a common comment could be that AMPure beads need to be at room temperature and well mixed before using them, do not let the pellet dry as this will reduce the recovery amount, etc. More specific comments for each step could summarize what is the goal of each step.
· Additional details about AMPure beads and drying the pellets have been added throughout the protocol.

18. At which points is it advisable to run the samples on a bioanalyzer to check the quality of the library?
· We recommend at three time points: immediately after shearing to assess average fragment size, following adapter ligation to confirm increased fragment size, and after the last step of the Methyl-Seq library construction to assess average fragment size and quantity. These crucial points have been added in the protocol and discussion.

19. Step 6.2.4, add the volume of wash buffer.
· Done.

20. Bisulfite conversion: explain why the sample is split into two wells (I assume is to ensure the temperature is maintained homogenously through the whole volume since the thermocycler maximum volume may be 100ul?).
· Reviewer is correct. We have now added the following: “Note: The 150 µL reaction is divided equally into two separate wells to ensure homogenous temperature. After incubating for 2.5 h, immediately proceed to the next step.”

21. 6.3.2. and 6.4.1. Change mixture by Master Mix to be consistent.
· Thank you. Done.

22. It would also be helpful to show an example on how the final concentration of the library is calculated, accounting for the size of the library, etc…
· The bioanalyzer software calculates the area under the curve (of library bp size and abundance in loading volume) to calculate molarity. Each library sample is then diluted to 15 pM final concentration. We have now added the following to section 6.4.3.1: “Using the concentration data from the bioanalyzer, which determines DNA molarity based on library size and quantity in a given volume, dilute and combine all samples to a final concentration of 15 pM.”

23. Please also mention why the concentration is taken from the D1000 Screen Tape, in my experience, the concentration from Qubit is more accurate than that on the chips. So, a reasoning for the users on why is important to rely on the D100 Screen Tape may be important.
· We agree with the reviewer that the Qubit is more accurate. We use the Qubit to determine dsDNA quantity prior to shearing. We use the D1000 Screen Tape afterwards because the TapeStation (generation 2 bioanalyzer) also provides the average fragment size, which we need to confirm successful adapter ligation. This is a critical part of preparing libraries because inefficient adapter ligation has ruined many library samples.

24. Also, the authors could offer the option of using qPCR to quantify the libraries.
· A more sensitive method of quantifying the library is by quantitative real-time PCR using primers that target the ligated adapters. We have now added: “Note: A more sensitive method of quantifying the library is by quantitative real-time PCR using primers that target the ligated adapters.”

25. Please, also explain how the pooling could be done, providing an example.
- After obtaining the concentration of each sample (see response #22), which is at the 100-300nM range, the samples are diluted to 2 nM concentration in 150 µL volume. For the current experiment, 8 samples have been pooled to run on two lanes of the HiSeq-2500 platform.  By combining 150uL of all 8 samples together at 2 nM concentration, we obtained a 250 pM library pool. The pooled samples are submitted to the sequencing core where the they are further diluted to 15 pM concentration prior to sequencing.

26. Analysis to identify DMRs: the pipeline will give information on differentially methylated CpGs and Regions (DMCs and DMRs). But the authors only focus on DMRs, could you give a reasoning of why?
- As indicated, the analysis pipeline also allows the user to identify DMCs. We used the dmrFinder function of BSseq/BSmooth to reduce the number of loci that implicate the same genes and to reduce the number of false positives, since identification of at least three consecutive CpGs that change in the same direction increases the probability of finding a real difference in methylation.

27. There is no description of the statistical analysis used to identify DMCs or DMRs.
- Since the statistical analysis is not the focus of the manuscript and not particularly insightful for the video portion of the publication, we did not include the details. Some of the details for the statistical analysis is as follows: BSseq was used to analyze the CpG level data across the samples. Using the genomic location and matrices consisting of M (methylation) and Cov (read coverage of CpGs) values, BSseq smoothes the M-values across CpGs using the BSmooth function, computes t-statistics between groups of samples using the function BSmooth.tstat and establishes the threshold levels of the t-statistics to identify DMRs using the function dmrFinder. For smoothing, default parameters were used with the exception of the smoothing window size set to 500, and the minimum number of CpGs within the smoothing window set to 20. For computing the t-statistics between the CONTROL and STRESS groups, CpGs with at least 10x coverage across all samples were used. The t-statistics were not smoothed or corrected. To determine the threshold of the t-statistics to use in the dmrFinder, quantiles for the t-statistics for the entire genome was calculated. The threshold for including consecutive CpGs in a DMR was the 99th percentile (tail ends) of the t-statistic distribution. Regions with 3 or more CpGs and greater than or equal to 10% mean methylation difference between CONTROL vs. STRESS groups were ranked and displayed by “areaStat” and subjected to further investigation.

28. The bioinformatics steps could be more detailed, the sequence of each step could be added. Not everyone will be familiar with the pipeline which is crucial to identify DMRs, so a more extensive description of the steps and statistical analysis is advised. For instance, the size of the DMR is probably going to depend on the parameters selected in the pipeline, and these details are important. Is there deconvolution applied?
· A more detailed analysis is described above. Once again, we refrain from expanding the analysis section because while crucial part of the study presented, it is not the focus of the JOVE publication. Unfortunately, no deconvolution dataset is available for the rat methylome as they do for humans.

29. There is also no description of what power is needed for this type of studies.
· Since this is a methods paper that uses the stress model as an example, no power calculation was performed prior to the study. However, a posthoc calculation shows that a sample size of N=8 per group has greater than 90% power for effect sizes as low as approximately 1.25 (by Cohen’s D). We note that in our previous work with the Methyl-Seq platform (Seifuddin et al., 2017) and the CVS animal model, we have observed differential DNAm differences of greater than 10% (minimum effect size = 1.8) in VEHICLE vs. CORT-treated or unstressed vs. stressed animals.
 
30. Describe FDR (false discovery rate)
· Done.

31. Do the authors use any software to design the pyrosequencing primers? If so, please add.
· The PyroMark software by Qiagen allows users to design nested primers only. However, do not use this software, but instead use the guidelines included, since the software has often failed to provide usable primer sets.

32. In here, the authors could give an example of the primers used to amplify the DMR in RT1-M4.
	- The primers have been included.

	rRT1M4 Outside - F
	TGTAYGATTTTGGTTATYGTAAAT

	rRT1M4 Outside - R
	AACTTACAAATTTCACCAACTCA

	
	

	rRT1M4 Nested - F
	GTGGGTTAYGTGGATAATATATAG

	rRT1M4 Nested - R
	AATCACTTACCATTCTCTCTCTAACTA

	
	

	rRT1M4 Pyro1
	TAYGTGGATAATATATAGAT

	rRT1M4 Pyro2
	GATAGTTATTTGGYGAGTTAG

	rRT1M4 Pyro3
	GAGTATTTGGAGGAGTTGAT

	rRT1M4 Pyro4
	GGATTTTAATATTTGGT



33. A schematic on how the primers are designed would be helpful. It is a bit unclear what is the pyrosequencing primer and the nested primer.
· We have edited the primer design step to better distinguish the nested vs. pyro sequencing primers: “Note: Two sets of PCR primers (outside and nested) are designed so that the nested PCR will amplify 150-400 bps of a DMR. In general, designed primers are at least 24 bases long with at least 4-5 non-consecutive G’s (C’s for the reverse primer) to account for reduced annealing temperature from loss of sequence complexity. One of the nested primers will be biotin-labeled and HPLC-purified. However, standard primers should be ordered first to optimize the PCR step by resolving the reactions on an agarose gel.”

34. 9.2. in the note add that those steps are from the Zymo kit and not from your protocol here.
· Since we cannot provide commercial names in the methods section, the name of the manufacturer (Zymo Research) has already been added in the Materials List.

35. In step 9.3.1.1. would the amount of DNA added (3.5ul) the same whether the original DNA amount was 50 or 100ng?
· Elution from 100 ng of DNA results in approximately twice the amount of bisulfite-converted DNA available compared to that from 50 ng of DNA. Using the same volume of 3.5ul does not adversely affect PCR quality, since both amounts are sufficient for bisulfite PCR.

36. Could you also distinguish the Forward and Reverse primers used in the outside and nester PCRs, please? In both case they are labelled the same.
· Forward and reverse primers are designated by “F” and “R,” respectively.

37. Is there purification of the outside PCR prior to the nested PCR?
· 2 uL of the outside reaction can be used directly for nested PCR.

38. You could also add the gel image for the resulting pyrosequencing reaction.
· The pyrosequencing reaction does not provide a PCR product that can be visualized on a gel. The reaction involves luminescence during primer extension. The final images are pyrograms of the peak heights that reflect nucleotide incorporation. Since our main goal of including pyrosequencing is to validate the Methyl-Seq, we chose not to include additional details on pyrosequencing.

39. The authors could also add explanations of what could go wrong at the different steps (not all, but at least some of them), and provide options. For instance, if when running a bioanalyzer chip the size is different than expected, what could be the cause and what the user could do.
· We have added the following: “Second, if the average DNA size does not increase by more than 30 bps, check to ensure that the reagents are new, as T4 DNA polymerase, Klenow, and/or T4 ligase may be old. Commercially available replacement reagents can be used.”

[bookmark: _GoBack]RESULTS:
40. No statistical analysis for the CORT results or the pyrosequencing validation data.
· We have added the following statistical analysis that better reflects the figures: “Throughout the three-week regimen, the stressed animals exhibited significantly elevated levels of mean plasma CORT [Days 4-21, Control: 32.7  3.7 ng/mL, Stress: 103.0  11.9 ng/mL (mean  SEM), P=2.2x10-4]” and “Results demonstrate significant increase in DNA methylation across 10 out of the 12 CpGs assayed (5.1-10.4 change in % methylation, P < 0.037).”

41. During the CVS paradigm, what happened to the unstressed/control animals? Where they in the same room as the stressed animals?
· All of the stressors are administered in a different part of the animal facility away from the unstressed rats to minimize olfactory and auditory contact between the two groups.

42. What is the CORT measure on day 25?
- The CORT measurement is shown on day 25. However, the measurement was made from the plasma derived from trunk blood during euthanasia.

43. I assume the EPM was performed on day 21, and not on day 25, right? 
- EPM was performed on Days 23-24 prior to euthanasia. We gave all of the animals, especially the stressed group, one day of inactivity prior to behavior testing. We have now added: “After the CVS regimen (Days 23-24), assess each animal for anxiety-like behavior on the elevated plus maze (EPM).”

44. Figure 2B could be represented as boxplots with each data point represented, since the sample size is small.
· Done.

45. After line 496 you could add: "… significant endocrine and behavioral changes, leading us to investigate if these changes were associated with specific DNA methylation signatures…"
· Thank you for the suggestion. The text has been edited accordingly.

46. I would remove "Further" from line 497.
· Done.

47. The authors explain the reasons why starting with high quality DNA is important, and they start with 2ug of DNA. This amount could be a problem for some studies, where such amount of DNA is not available. The agilent protocol recommends the use of 1ug (or 3ug) of DNA, and the Illumina EPIC works with 500ng of DNA. This could be more appealing for users that have limited availability of DNA. Suggesting the use of 2ug of starting DNA could be discouraging for some users. Could the authors add a bit more of discussion on what to do when the amount of DNA is below 2ug or even 1ug? What would be the options for still being able to use the Methyl-Seq with smaller amounts?
· We have now added the following: “We note that Methyl-Seq libraries can be made with starting DNA amount as low as 500 ng. Smaller starting material allows users to generate libraries from DNA isolated by FACS (fluorescence-activated cell sorting) or needle punches, although there is increased risk of having insufficient libraries available for sequencing.”

48. It is unclear what the authors are trying to explain in lines 505-509. Please clarify. 
· We apologize for the incoherent language. We wanted to emphasize the specific times when bioanalyzer assessment of the samples were necessary. We have edited the sentences as follows: “Three critical steps that require the use of the bioanalyzer are: 1) following sonication step to ensure sufficient shearing of DNA (~170 bp, red, Figure 3); 2) following adapter ligation step indicated by a shift in the average size of the sheared DNA (~200 bp, blue, Figure 3) to ensure their subsequent amplification by PCR; and 3) following final library purification step to ensure the quantity and size of the library for sequencing.”

49. BSmooth is not introduced in the methods section. Getting back to the point that a more detailed bioinformatics analysis will be needed. Some information from lines 511-528 could go to methods.
· We agree with the reviewer that the pipeline would be best served in the methods section. However, we had difficult time incorporating the directions into commands without invoking the script lines that were used. Since our main focus was in generating the libraries that can be analyzed and independently validated, we decided to keep the text in the representative results section.

50. Could you add some of the plots to guide the user in what to expect or what he/she should look forward? 
· We have added some of the many QC figures here for the reviewer. However, we do not include these figures since the sequencing aspect of Methyl-Seq is not a focus of the current study and not amenable for the video portion of JOVE. Following figures show four of the many sequencing QC plots that are generated.
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51. I assume the additional 8 animals used for validation, went through the same CVS protocol and showed the same results. No information is given.
- All of the animals (N=16) were stressed or unstressed at the same time. We have edited the text to state the following: “To confirm successful implementation of the Methyl-Seq platform and the data analysis, primers were designed against the DMR, and blood DNA methylation levels in the entire cohort of stressed and unstressed animals (8 sequenced by Methyl-Seq and 8 not sequenced) were assessed by bisulfite pyrosequencing.”

52. How is the KEGG analysis done in all the DMRs? Do you refer to the genes mapped by the DMRs? 
- The KEGG analysis was performed using identities of the closest gene to each DMR.

53. Why only CpG10 is chosen for correlation analysis?
· We chose CpG-10 since it showed the biggest difference in DNA methylation between the groups. Several other CpGs showed similar correlation between DNA methylation and mean CORT levels. However, correlation coefficient was not as high. We thought that this approach was acceptable as a primary example, as our purpose was to just show a representative result.

54. The authors could also use TRANSFAC or similar to predict transcription factors binding to the DMR.
- We thank the reviewer for this suggestion. Initial analysis showed that many of the DMRs were putative binding sites for the glucocorticoid receptor among many other factors. However, since our main goal for this study was to demonstrate a meaningful biological association between DNA methylation stress exposure, we deemed such an analysis beyond the scope of the study to merit its inclusion.

55. Is there any direct relationship between the genes identified and the CORT levels?
- We have not done any background search to assess whether a statistically significant number of genes are related to glucocorticoid signaling. However, we note that our KEGG pathway analysis has implicated type 2 diabetes, cardiovascular disease, and cancer, all of which are associated with chronic exposure to stress.

Figures and tables:
56. Figure 1 legend: instead of a fraction, use the amount of DNA (or range) that is used.
· We have added the following: “Approximately one g of the genomic DNA extracted from the blood of stressed and control rats is first processed for constructing the Methyl-Seq libraries for sequencing, analysis, and target identification. Another 100 ng is used for independent validation of the identified epigenetic targets by bisulfite pyrosequencing.”

57. Figure 2: change bar plots to boxplots with data points. Add statistical method used in the legend.
· Done.

58. Figure 4A: it looks like data from all 4 animals per group, was not available per each CpG. Could you explain? Was that data missing or discarded?
· On specific CpGs where not all 4 data points are present, it is possible that a data point may have overlapped with another, especially near 0% methylation, or some of the CpGs did not meet the threshold of 10X coverage. The smoothing function borrows CpG methylation levels from nearby CpGs to estimate overall methylation average across the DMR. 

59. Figure 4B: change the bar plots by boxplots with data points. Also add statistical analysis in legend.
· For this one we chose to keep the bar graph, as the methylation values were consistent within each group (unlike the Figure 2B EPM data) and all of our previous methylation data have been displayed as such. We have added the statistical analysis used in the figure legend.

60. Figure 5: could you differentiate the controls and stressed animals using different dot type of color?
· The stressed animals are now represented by red circles.

61. Figure 5 legend: add statistical analysis.
· Done.

62. Table 2: could you describe the different measurements taken and what the differences are.
· All of the terms such as PER, UMPER, and ARDC have been defined in the first column of the table. The purpose of this table is to show the various assessments that were made from sequencing of the Methyl-Seq libraries before and during alignment and CpG read depth coverage. We displayed the metrics for both control and stressed animals separately to show that the metrics are similar for both groups.

63. Table 3: add description of the columns headings.
· We have added the following to the Table 3 description: “For each DMR, the output table shows from the left to right column: chromosomal location (chr), coordinates (start/end), gene name, distance from the transcription start site, differential area statistics between stressed and control groups (areaStat), mean differential methylation (meanDiff), mean methylation levels across each DMR for stressed and control groups (stress/control), and direction of methylation change from controls).”


DISCUSSION
64. Line 599. This sentence is unclear and it does not make sense with the rest of paragraph. 
· We have edited the sentence as follows: “We also include several guidelines in the event of deviation from the protocol or if problems are encountered.”

65. If additional PCR cycles are needed when working with low amounts of DNA, at which PCR do the authors recommend them to be added? 
· We recommend performing additional cycles (2-3) at 6.4.1, when the samples are getting amplified with the index primers.

66. Also, do the authors have experience using this protocol with <200ng of DNA or using it with FACS cells? If that is the case, what where the modifications employed in these circumstances?
· We do have experience using the Methyl-Seq protocol following FACS when the amount of DNA was between 100 to 500 ng. We have had limited success when the amount was close to 100 ng. We have also employed alternative methods where bisulfite conversion is performed prior to adapter ligation. Unfortunately, the percentage of alignable reads were less than 10%. We found that the original protocol described here works well with DNA amounts as low as 300 ng.
 
67. It is unclear if BSmooth is one of the reasons why Methyl-Seq and pyrosequencing may differ, could the authors clarify this section?
· The reviewer is correct in suggesting that BSmooth is the reason for the different results observed between pyrosequencing vs. Methyl-Seq. Since the smoothing function takes the average across all of the CpG values within a DMR in determining percent methylation differences, pyrosequencing assays that assay across a subset of those CpGs in a DMR will provide values that may be different. In addition, Methyl-Seq is semi-quantitative in nature given the limited read depth. Methylation values obtained from such a semi-quantitative assessment stands to be different from a much more quantitative methods such as pyrosequencing. We have now added the following: “For the current experiment, BSmooth implicated a DMR whose methylation levels were validated by bisulfite pyrosequencing. However, there will likely be discrepancies between methylation levels predicted by BSmooth and those verified by pyrosequencing. The discrepancies arise from the smoothing function that estimates the average methylation values across all of the CpGs within a DMR, including consecutive CpGs that may differ in DNA methylation by more than 50% or CpGs whose methylation values were excluded due to sub-threshold read depth. R-packages such as MethylKit24 can be used to identify smaller windows of CpGs or even single CpGs whose methylation levels  correlate strongly with those validated by pyrosequencing.”

68. Also the pipeline is quite different between MethylSeq and pyrosequencing, could this be contributing to differences in both methodologies?
· Yes, the Methyl-Seq provides comprehensiveness (genome-wide) at the expense of accuracy. On the other hand, pyrosequencing is thought to be much more accurate given its focus on one candidate region. The key difference lies in the number of template DNA assessed (read depth) for determining % DNA methylation. This language has been added at the end of the fourth paragraph in the discussion.

69. Is there any other methodology that could be used for validation, instead of pyrosequencing only? Or that is the best method the authors recommend?
· For assaying candidate DMRs, pyrosequencing is widely considered to be the gold standard. However, for assessing DNA methylation at multiple loci simultaneously, the Mi-Seq platform can be used. The Mi-Seq platform enables multiple DMR amplicons to be sequenced at much higher read depth (>10K) to enable fairly accurate assessment of DNA methylation. 

70. The authors refer to testing different packages for DNA methylation analysis, could you refer to published papers that list them?
· For those interested in additional packages for DNA methylation analysis, they can read, “Strategies for analyzing bisulfite sequencing data,” Wreczycka et al., Journal of Biotechnology, 2017.

71. Overall, paragraph 3 of the discussion, may need some rewriting to clarify what the point of this paragraph is.
· We agree that paragraph 3 is confusing. We have now changed the first sentence and edited the paragraph: “We also include several guidelines in the event of deviation from the protocol or if problems are encountered.”

72. Would the cost of the Methyl-Seq be reduced by pooling more samples per lane and using HiSeq4000? There is no information on how many samples were sequenced per lane.
· The cost per sample of Methyl-Seq can be reduced by running the pooled samples on a higher-capacity platform than the HiSeq2500 that was the platform used for rat Methyl-Seq. We have now added additional information about the number of pooled samples run per lane: “Run pooled samples on the number of lanes that are sufficient for four samples per lane on a next-generation sequencer. Note: For instance, if 16 library samples have been uniquely indexed and combined, run the libraries over 4 lanes, equivalent to 4 samples per lane.”

73. Paragraphs 4 and 5 could be combined, since 5 describes the pros of using this method. An additional advantage of using this method is in the number of CpGs investigated as compared for example with the 450k. The Methyl-Seq has been successfully applied to other species, like mouse and non-human primates. 
· We agree with the reviewer, and the paragraphs have been combined. We added the following: “Overall, the Methyl-Seq platform is a cost-effective alternative to whole-genome sequencing and provides base-pair resolution at more than 2.3 million CpGs, which is considerably more than those assayed by microarray-based platforms. To date, the commercially-available human and mouse Methyl-Seq platforms have been used to document alcohol-dependent changes in the macaque brain, neurodevelopmental genes in the mouse brain,9 and blood-brain targets of glucocorticoids.”  

74. Would it be possible to use the probes designed in the human version and select the homologous regions in mouse or rats, using a conservation threshold, to perform cross-species comparisons of regions of interest?
· We advise against using the human Methyl-Seq to enrich for homologous regions in rodents. Since the Methyl-Seq design targets non-coding regulatory regions, most of which are not strongly conserved, it is unclear how many of the homolgous loci can be enriched. To maximize the number of loci that can be analyzed from other species, it might be necessary to design a new human Methyl-Seq platform based on non-exonic sequence conservation rather than gene regulation in the event of poor overlap of loci. However, we do note that a cross-species comparison can be performed when the two species are closely related. For instance, Cervera-Juanes et al. (2017) have used the human Methyl-Seq platform to capture macaque DNA. This is possible due to the high degree of conservation in the non-coding regions of both genomes. 

Reviewer #2:

Manuscript Summary:
present their protocol using a rat model of chronic stress, to demonstrate the rat-methyl-seq platform. They use the SureSelect Methyl-Seq Target Enrichment (using Agilent SureDesign) for CpG islands, promoters and shores located close to genes in the rat genome that are then sequenced using Illumina.

Major Concerns:
1. I think to more focus on the methodology rather than inclusion of the CORT data and discussions of the model.
· We agree with the reviewer. The central methodology revolves around the Methyl-Seq platform. We have included the information on the CORT data and short discussion of the model only to provide motivation and the justification to examine DNA methylation. We had wanted to not only demonstrate the Methyl-Seq platform per se, but the platform in the context of answering a specific question.

2. I think the pyrosequencing could be shown as a validation of the method - but this does not need to be part of this protocol as it distracts from the main message. Same with the endocrine assay and behaviour.

· We mulled over the inclusion of the pyrosequencing protocol. However, we decided to include it to serve as a comparison for the more lengthy Methyl-Seq protocol.

3. More information on the SureSelect target enrichment is needed. How many regions, what coverage is needed etc. Perhaps a table? This would also help inform how many samples to pool.
· We have added the following in section 5: “Note: The final rat Methyl-Seq design consists of 111 Mbps, 2.3 million CpGs; and an average region size of 594 bps. It targets 228,800 unique loci.” We have also added suggestions for the number of sample and lanes for sequencing: “Note: For instance, if 16 library samples have been uniquely indexed and combined, run the libraries over 4 lanes, equivalent to 4 samples per lane.”

4. Have other used this on other tissues than brain.
· We have added the following sentence: “To date, the commercially-available human and mouse Methyl-Seq platforms have been used to document alcohol-dependent changes in the macaque brain, neurodevelopmental genes in the mouse brain,9 and blood-brain targets of glucocorticoids.”

5. How was the DNA extracted? What purity and amounts are needed.	
· For the current study, we used the Epicentre MasterPure DNA Extraction Kit. However, we have also extracted good-quality DNA (260/280 ratio ~1.8) using column-based kits such as ones available from Qiagen. We have added the required purity and amount in the text: “Extract DNA using a commercially available DNA extraction kit. Column- or precipitation-based methods both yield high-quality genomic DNA (260/280 ratio ~1.8). Use of phenol-based methods are not recommended. Elute or resuspend DNA in low TE buffer (10 mM TE, 0.1 mM EDTA, pH 8.0).”

6. Title and method would be best to state SureSelect Methyl-Seq: Implementation of the Rat "SureSelect" Methyl-Seq platform to identify epigenetic changes associated with stress exposure.
· Unfortunately, we have been advised to omit commercial names from the manuscript as much as possible. The SureSelect name is mentioned in the introduction. 

7. The analysis to identify DMRs could provide more overview, detail and figures - in addition to the tables that are useful.
· Please refer to our response to the first reviewer’s comment #27.
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