8/28/2014
Dear JoVE Editors and Reviewers,

I appreciate the effort and all the input we have received with regards to our manuscript submission. I have taken into account all the valuable feedback and comments from the reviewers. I appreciate the time and effort from the reviewers in critical reading of our manuscript. We have tried our best in answering the reviewers’ queries and have modified our manuscript according to the reviewer’s feedback. We have included additional information where it was needed. Please find below, our response to the reviewers’ comments. We have bolded our responses for ease of reading. 
I sincerely hope that the JoVE editorial board as well as the reviewers will find our resubmission satisfactory and we hope our article will be of help to the DBS scientific community. I am happy to answer any further questions.

Sincerely
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Dr. Travis Tierney

Director, Stereotactic and Functional Neurosurgery

Department of Neurosurgery,

Brigham and Womens Hospital,

Harvard Medical School

Boston, MA.



Editorial comments:

1) All of your previous revisions have been incorporated into the most recent version of the manuscript. Please download this version of the Microsoft word document from the "file inventory" to use for any subsequent changes.

We have downloaded this file and used it for subsequent changes.

2) JoVE is unable to film protocol steps describing anesthesia/euthanasia. Step 2.16 describes euthanasia therefore this step was un-highlighted.

Agreed

3) In the JoVE protocol, steps should be short, consisting of 2-3 related actions and a maximum of 4 sentences per step. Step 2.6 contained more than 4 sentences, therefore it was split into two steps (2.6 and 2.7).

Agreed

4) Please take this opportunity to thoroughly proofread your manuscript to ensure that there are no spelling or grammatical errors. Your JoVE editor will not copy-edit your manuscript and any errors in your submitted revision may be present in the published version.

We have checked our manuscript for spelling or grammatical errors.

5) Please disregard the comment below if all of your figures are original.
If you are re-using figures from a previous publication, you must obtain explicit permission to re-use the figure from the previous publisher (this can be in the form of a letter from an editor or a link to the editorial policies that allows you to re-publish the figure). Please upload the text of the re-print permission (may be copied and pasted from an email/website) as a Word document to the Editorial Manager site in the "Supplemental files (as requested by JoVE)" section. Please also cite the figure appropriately in the figure legend, i.e. "This figure has been modified from [citation]." 
Figures are original.

Reviewers' comments:

Reviewer #1: 
Manuscript Summary: 
This manuscript describes very well the steps and techniques necessary to run gene expression studies. The author used the Anterior Thalamus Nucleus (ATN) DBS as a tool to induce differential gene expression, once it has been successfully used as treatment for refractory epilepsy and it resulted in altered pattern of hippocampal neurogenesis. So, the manuscript describes the stereotactically-guided implant of electrodes, stimulation parameters (used for epilepsy-treatment), tissue extraction and RT-PCR.

Major Concerns: 
1. There is no novelty in terms of technical procedures in spite of the value of described results that are good indeed. On his title, the author did not mention the used techniques, which were described in his manuscript - the actual title does not give any meaning to the study as methodological one.
The title has been modified to ‘Analysis of gene expression changes in the rat hippocampus after deep brain stimulation of the anterior thalamic nucleus’.

Minor Concerns: 
2. From the RT-PCT description, it is not clear how the author designed the used primer for BDNF or GABA receptor gene expression.
The number of animals used should be given.
Details about primer design were included in Section 7.1. We are happy to provide the primer sequences used for BDNF and GABRD amplification upon request.
We have used one animal per time-point in these representative results. These results are similar to many such trials we have performed previously in the lab. The data presented here has not been published yet, so we decided to withhold our data figures comprising more animals per timepoint for our publications which are currently under preparation. Despite the lack of more animals per datapoint, we believe that the data presented here is a good representation of the results that can be expected using the approach described in the manuscript and that it serves the purpose of demonstrating the methodologies involved in gene expression analysis using the qPCR technique and the subsequent data analyses. We sincerely acknowledge the reviewer’s interest in the sample size, and are hopeful that he/she would agree with our explanation. 

Reviewer #2: 
Manuscript Summary: 
In this protocol, Selvakumar and colleagues describe an experimental approach to study DBS-induced changes in gene expression. The protocol is overall well-described, and potentially of good value to the growing community of pre-clinical DBS researchers. This stated, there are several minor weaknesses and omissions that should be corrected.

Major Concerns:
None.

Minor Concerns:
1. Both the Introduction and Discussion sections are too broadly focused on DBS history and general applications. The Reviewer strongly suggests focusing more on the current state of knowledge regarding ATN-DBS for epileptic disorders, as well as the rationale, strengths and limitations of their gene expression approach. 
In the introduction section we have added details (line# 101-112) about a few more studies that focused on ATN-DBS for treating epilepsy. 
Further discussion about the limitations, strengths and rationale of the gene expression approach is described in the discussion section between lines 468-474 and lines 480-490.

[Editorial comment: Please keep JoVE’s manuscript guidelines in mind as you address the above comment(s).] The discussion should cover the following in detail and in paragraph form: 1) modifications and troubleshooting, 2) limitations of the technique, 3) significance with respect to existing methods, 4) future applications and 5) critical steps within the protocol.]
We have adhered to JoVE manuscript guidelines while making inclusions/modifications in the manuscript.

2.  The use of a needle to remove bone fragments in the burr hole seems like it may cause additional tissue damage. Is the needle blunted? Are alternative methods available (e.g., saline wash, small blunt forceps, etc.)?
Based on our experience in the lab, we have used this technique to remove bone fragments that are loosely lodged in the burr hole as well in the edges on the burr hole. We perform this carefully so as to avoid direct contact of the needle with the underlying dura and the brain tissue beneath. However, the reviewer’s suggestion of using a blunt needle or blunt forceps is excellent and could be used successfully if one is worried about potentially damaging the brain tissue. In our experience, using saline wash has not been successful in removing the bone fragments. 

Additional text was introduced in line# 196-198 to address this point by the reviewer.

[Editorial comment:The above comment may be addressed in the Discussion]
We found it easier to address this in the protocol section 2.7 where this point is mentioned. We hope this is acceptable.

3. It does not appear that electrode implantation accuracy is histologically verified in this protocol. This is particularly perplexing as reproducible electrode targeting is acknowledged as a challenge of this experimental procedure. If the nature of these experiments precludes verification of accurate targeting, this represents a limitation of the procedure that should be described. 
We agree with the reviewer’s comment and we have addressed this limitation in the discussion section line # 446-451.

[Editorial comment:The above comment may be addressed in the Discussion]
We have addressed this comment in the Discussion section.

4. Reference 38 is incorrectly described in the Discussion.
Removed reference 38 (Welter et al). Introduced ‘Porta et al’ (Now Reference # 55) as the appropriate reference to fit the discussion.

5. Reagents and Materials: The electrode should be included on this list, including electrode material, type (bipolar?), and dimensions.
Included this information in the ‘Reagents and Materials’ table which will be uploaded to the JoVE website with the submission. The electrodes are platinum, bipolar and concentric from Rhodes Medical Instruments, CA (Catalog# SNEX100x-100mm)
Reviewer #3: 
In this paper the authors give detailed information on the procedures of DBS of the anterior thalamus, and preparing tissue for quantitative PCR assays. The paper provides detailed information and is sufficient for other researchers who would like to conduct similar experiments.

I do have some suggestions the authors may include.

1. At the end of the Introduction the authors may give some more background with respect to the relation between neurogenesis and epilepsy. Also, some references would be very helpful. On basis of their study I assume the authors expect that increased neurogenesis would be favorable for the treatment of epilepsy. If possible the authors substantiate this claim (references).
We have included results from studies that link decreased neurogenesis with chronic stages of epilepsy and have cited the relevant references in lines 121-129.

2. The sentence in 1.3 "Weigh the rat (typically 200-250 gm)" is somewhat strange. I assume that the authors suggest that the rats should weigh about 200-250 g (not gm) when using this protocol.
Yes, that is correct. The rats are purchased such that they weigh between 200-250 g at the time of surgery. Although they generally weigh within this range, we still weigh them before surgery for accurate calculation of anesthesia dose. Between 200-250 g is optimal for fixing the animals in the stereotactic frame we use as well as for accurate electrode targeting based on the coordinates suggested by the rat brain atlas we use. 
The sentence in 1.3 was modified for clarity.

3. For anesthesia the use of ketamine/xylazine is not preferred in our lab. Our veterinarian strongly encourages us to use isofluran (inhalation) because it the dose can be regulated much better, also during the anesthesia.
We have consistently used ketamine/xylazine anesthesia for all our studies so far. So to avoid any additional changes we have preferred to use ketamine/xylazine mix. Moreover, we have avoided using isoflurane because it has been shown to influence the calcium signaling, MAP kinase, BDNF pathways which we are investigating in our studies. (Reference: Bickler et al., Anesthesia and Analgesia (2006) 103(2): p419-429). 

4. The toe-pinch is not sufficient to examine the depth of the anesthesia. One should also carefully check the depth/regular breathing pattern of the animal, especially when pinching the skin between the toes.
Introduced text indicating the need to check for respiratory rate and breathing pattern in line# 166-167.
5. On what atlas are the ATN coordinates based?
“The stereotactic coordinates are based on the Paxinos and Watson (6th edition) rat brain atlas.“

Included this information in line#178-180.

6. I would very much encourage including a picture of the two electrodes in the holder and how the electrodes look like when they are ready for stimulation (connected to stimulator).
Picture uploaded in JoVE website with submission (Copied here for reference)
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7. The authors should provide some additional information why these stimulation parameters should be used (references?). 
These stimulation parameters were based on an earlier study by Toda et al (Ref#1). The reference was cited in line# 216-217.

8. The authors suggest various time points after which the animal can be sacrificed. This is of course clearly related to the biological assay one wants to perform. May be the authors could state this more explicitly.
We added the following comment in Figure legend 1 as wells line#230 to address this point.

“Note: The timepoints selected here are with respect to a particular study and is subject to change according to the hypothesis and experimental plan.”



9. The final paragraph of the Discussion could easily be deleted.

Final paragraph was deleted.
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