April 13, 2020

Dear Dr. Bajaj,

Please, find the point-by-point rebuttal to both the Editorial and Reviewers’ comments below in red font.

[bookmark: _GoBack]Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version. DONE.
2. Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single. Please include a single line space between each step, substep and note in the protocol section. Please use Calibri 12 points. DONE.
3. Please rephrase the Short Abstract/Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words: “Presented here is a protocol …” DONE.
4. Please define all abbreviations during the first-time use. DONE.
5. JoVE cannot publish manuscripts containing commercial language. 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. The only place where commercial language appears in this revision is in the Table of Materials. DONE.
6. Please move all the materials and equipment section to the table of materials. We need only action steps in the video. The Protocol section now starts with the “Setup”. DONE.
7. Please use S.I units throughout e.g., M for moles/L etc. DONE.
8. For solutions and recepies, please include a separate table as a .xlsx file and upload it separately to your editorial manager account. Please do not embed the table in the manuscript. DONE.
9. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” DONE
10. Please revise the protocol text to avoid the use of any personal pronouns in the protocol (e.g., "we", "you", "our" etc.). DONE
11. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please refrain from using bullets, alphabets, or dashes. DONE.
12. Please include an ethics statement before your numbered protocol steps, indicating that the protocol follows the animal care guidelines of your institution. A paragraph at the beginning of the Protocol section has the ethics and IACUC statements. Lines 103-108. DONE.
13. Please use complete sentences throughout. The incomplete sentences were corrected throughout the text and Figure Legends. DONE.
14. Please ensure that individual steps of the protocol should only contain 2-3 actions sentences per step. Individual protocol steps contain 3 actions at most. DONE.
15. Please ensure you answer the “how” question, i.e., how is the step performed? I believe this has been accomplished. 
16. Please include the strain of mouse used? The mouse genetic background and strain information is now in the Protocol section (line 107-108), as well as Representative Results (line 245-246). DONE.
17. Please move the summary to the discussion section. The summary section from the Protocol in the prior version of the manuscript has been moved to the beginning of the Discussion section (lines 302-305). DONE.
18. There is a 10-page limit for the Protocol, but there is a 2.75-page limit for filmable content. 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. The highlighted text is less than 2.75-page limit. DONE.
19. Please ensure that representative result is described with respect to your experiment, you performed an experiment, how did it help you to conclude what you wanted to and how is it in line with the title, how do these results show the technique, suggestions about how to analyze the outcome, etc. The Representative Results section is re-written to match the above requirements. DONE.
20. Each Figure Legend should include a title and a short description of the data presented in the Figure and relevant symbols. The Discussion of the Figures should be placed in the Representative Results. Details of the methodology should not be in the Figure Legends, but rather the Protocol. The Figure Legends have been edited as requested. DONE.
21. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].” The License to Publish file from Molecular Psychiatry has been uploaded with the manuscripts files. The relevant language on Copyright is in Section 3. DONE.
22. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol DONE
b) Any modifications and troubleshooting of the technique DONE.
c) Any limitations of the technique. Implicit limitation in the method is that it is ex-vivo, which is generally accepted, so it has not been discussed explicitly. Discussion on the difficulty of the preparation has been folded into the discussion on modifications above.
d) The significance with respect to existing methods DONE
e) Any future applications of the technique DONE
23. Please do not abbreviate the journal titles in the reference section. DONE

Reviewer #1:
Manuscript Summary:
The possibility of performing experiments in brain slices from adult animals is crucial in many studies, but transcardiac perfusion is necessary to minimize hypoxia which is mostly lethal in mature tissues. This procedure has been adopted in several laboratories and it is therefore not original, but after checking in the JoVE database I did not find the approach explained in detail, i.e. there is not a detailed and reviewed visual demonstration available. Thus, I expect that an original video reporting the protocols would be very popular. I have however some remarks that Dr Djurisic should address to improve this work.

I thank Reviewer #1 for the constructive comments. This version of our protocol was focused on hippocampal slices because it was an invited contribution for the acute hippocampal slice collection. However, the comment on the use of transcardial perfusion for slice preparations from different brain regions of adult rodents is well taken. Modifications to the manuscript have been made accordingly, which together should provide a necessary context for the protocol under revision here. Below are the point-by-point answers to the two major requests. 

Major Concerns:
Most of the protocols described in the manuscript and that will be described in the video are not important only to prepare hippocampal slices but also brain slices from other areas. Just to cite three examples, transcardiac perfusion with different variants was used to prepare cerebellar slices (Blot and Barbour, Nat Neurosci 17 289-95, 2014), cortical slices (Thomson and Bannister, J Physiol 519 57-70, 1999), and midbrain slices (Lammel et al., Neuron, 70, 855-62, 2011). This publication should analyze the most important applications of the transcardiac perfusion approach of the last 20-25 years and fully acknowledge the associated literature. My expectation is that most of potential users will adopt the approach of transcardiac perfusion to prepare brain slices from other areas in a variety of applications in adult rodents. Obviously, hippocampal slices is still the specific preparation used in Djurisic and Schatz laboratories, but this should be shown as an application example.

I thank Reviewer #1 again for this comment. The Introduction section has been expanded to provide a very brief overview of the use of transcardial perfusion in slice preparation from adult rodents (both rats and mice) over the last three decades. The hope is that this addition provides the necessary context for the protocol presented here, as well as contrast to an ongoing difficulty of preparing hippocampal slices from adult mice. Lines 85-95 in Introduction:
“…Over time, a number of laboratories studying adult rodents have introduced transcardial perfusion with an ice-cold solution to decrease the animal’s body temperature, and therefore hypoxic damage to the brain, prior to decapitation. This procedure was successfully applied across different brain regions: cerebellar slices 17, midbrain slices 18, neocortical slices 10,19, perirhinal cortex 20, rat hippocampus 9,21,22, olfactory bulb 23, ventral striatum 24, visual cortex 25.
In spite of the advantages offered by transcardial perfusion and Na+ ion replacement in preparing slices from rat and in some brain regions in mice, mouse hippocampus remains one of the most challenging areas to protect from hypoxia 12,19. To date, one of the most common approaches to slicing hippocampus from aging mice and mouse models of neurodegeneration involves the classical fast slicing of the isolated hippocampi 26…”

Although JoVE did not provide a publication for the transcardiac perfusion approach, there is a publication describing the use of NMDG for the preparation of acute brain slices (Ting et al. JoVE, 2018 doi: 10.3791/53825) that might partially overlap with the present work. This publication, that does not utilize transcardiac perfusion, is cited by Dr Djurisic, but it might be useful to address more in detail the differences or the common protocols at the stage of slice preparation which is supposed to be described again in the present work. While watching the video by Dr Djurisic, scientists might find also useful to watch the Ting et al. video to develop their own protocol adapted to the specific preparation.
I thank Reviewer #1 for this comment. To address the comment, in this revised version of the paper there is a new “Significance” section in the Discussion, where the Ting protocol(s) have been discussed in greater detail relative to the protocol in this manuscript. Lines: 330-341.

“Significance. … In fact, a protocol that uses NMDG-aSCF has been reported for adult mouse neocortex and striatum slice preparations 12,19. This set of protocols uses an NMDG-aCSF recipe that is not sodium-free (it contains 30 mM NaHCO3) 19, a potentially critical factor for regions as susceptible to hypoxia as hippocampus. Moreover, transcardial perfusion has been conducted with NMDG-aCSF at room temperature 12. As discussed above, without lowering the body temperature via cold transcardial perfusion, the ATP levels will drop to about 20% of normal value within a minute 4,6. This loss of ATP could be hard to recover in brains from aging animals. It follows then that re-introduction of Na+ ions with regular aCSF during the recovery step will result in more cytotoxic edema. “

Reviewer #2:
Manuscript Summary:
This manuscript by Dr. Djurisic describes the technique to cut hippocampal slices. This technique will be especially very helpful for researchers working with brain tissues from older animals and can be applied to different brain regions with changes in the initial blocking/cutting angle.

Many thanks to Reviewer #2 for the constructive comments. All of the Reviewer #2’s requests have been addressed, either in text or in rebuttal. 

Major Concerns:
I only have a major concern. What is the advantage of a perfusion made with normal ACSF with respect to the NMDG-one? From all the reasons brought up in the manuscript to remove Na+ (and possibly Cl-, see below) from the cutting solution, it would appear that it would be beneficial during the transcardiac perfusion as well. Therefore, it is unclear why the perfusion is presented as performed with normal ACSF.

The Reviewer #2 makes a valid point. Previously published work from our laboratory reports data from slices prepared after transcardial perfusion with regular aCSF (Djurisic et al 2019); this approach has been described in the first version of this manuscript. However, we have recently switched to all-NMDG protocol in the lab. Even though we have not published any work yet using the all-NMDG version of the slice method, per Reviewer #2’s suggestion, the revision of this protocol now entails transcardial perfusion, as well as cutting in NMDG-aCSF. We believe that this version of the protocol should be more uniformly successful across different mouse lines and brain regions, as was implicit in the Reviewer #2’s comment. The reference to the “all-NMDG” approach is referenced throughout the manuscript, in addition to the Setup section of the protocol (lines 16, 33-34, 97-98, 111-131, 145-146, 169-171, 212, 226-227). 
At the same time, a possibility of transcardial perufion with regular aCSF has been mentioned. Subsection 1.1.2. in Setup (lines 118-119) references few papers from different laboratories, in addition to ours, where ice-cold aCSF was successfully used for transcardial perfusion, suggesting that under certain circumstances cold temperature on its own provides sufficient protection from hypoxia:
“1.1.2. Note: Depending on the brain region or mouse strain, chilled aCSF can be also used for transcardial perfusion with success 11,15,26.”

Minor Concerns:
Lines 44-45: a reference should be added for this statement
This statement has been deleted. However, a reference to the older work by Lipton and Whittingham (1979) that demonstrated the loss of neural activity in hippocampal slice when O2 concentrations in the bath was lowered from 80% to 20% is cited in line 57 of Introduction. 

Line 50: a reference for a review that mentions that electrophysiology experiments are performed mainly on younger animals would be helpful. Lines 48-49

Line 75 In addition to substitution of Na+, the absence of Cl- appears to be essential because passive Cl- influx also cause swelling and excitotoxicity (Rothman SM (1985) J Neurosci 5:1483-1489).
I really appreciate this comment. However, unlike sucrose-aCSF, the use of NMDG-aCSF does entail physiological Cl- concentration, as the NMDG has to be buffered with equimolar HCl, thus introducing Cl- ions. However, finding suitable Cl- substitutions could be potential new modification to the protocol. A line has been added in the Discussion, to suggest that new modification (line 321). Again, many thanks for this comment.

Lines 133-134 Can a gravity system be used for the perfusion, or a peristaltic pump is essential for the perfusion?
It can. This possibility is now clearly stated in lines 174-177.
“2.3.1. Note: Perfusion by gravity is a good substitute for the peristaltic pump perfusion, as long as the same approximate flow-rate can be achieved. ...”

Line 212 NMDA should be changed to NMDG. Corrected.

Lines 239- 244 More details about the making of the recovery chamber would be helpful.
Done. Lines 136-143.
“1.4.2. Note: The slice recovery chamber used here is very similar to the classical chambers described by previously by Edwards and Konnerth (1992) 3. aCSF is kept in a glass beaker (400 ml) that holds a round acrylic frame with black nylon mesh glued to the bottom. The acrylic frame is suspended in the middle of the beaker via an acrylic hook resting over the edge of the beaker. The glass bubbler is inserted all the way to the bottom. The design allows for oxygenation of both sides of slices. Bubbling also provides constant mixing of aCSF in the recovery chamber. Black mesh provides a high contrast against the off-white slices, which are then easier to see.”

Lines 314-318 It might be a matter of semantics, but I wouldn't define the perfused brain as white; maybe beige/cream color instead?
Point well taken. Since there is a range of shades in brain color that can occur after perfusion, “off-white” has been chosen, as it is less specific. I hope this is acceptable. Line 308.

Lines 337-339 Given that the concentration of ascorbate and pyruvate is usually 1-3 mM, I wouldn't think that the increase in Na+ would be a concern.
I thank the Reviewer for noticing this discrepancy. The comment was aimed at the NMDG-aCSF solution by Ting et al (2014, 2018), that contains 30 mM sodium-bicarbonate, thus making their NMDG-aCSF NOT sodium-free. This has been now clearly stated at multiple instances in the paper: e.g. lines 130-131 in the Setup:
“1.2.3. Note: … Previously published NMDG recipes use 30 mM NaHCO3 for buffering, which results in 30 mM sodium present in NMDG-aCSF 13,20.”
See also lines 334-336 of Discussion:
“This set of protocols uses an NMDG-aCSF recipe that is not sodium-free (it contains 30 mM NaHCO3) 20, a potentially critical factor for regions as susceptible to hypoxia as hippocampus.”
The reference to ascorbate and pyruvate introducing 1-3 mM Na is now removed.
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