Response to Editors and Reviewers:

Editorial comments:
NOTE: Please read this entire email before making edits to your manuscript. Please include a line-by-line response to each of the editorial and reviewer comments in the form of a letter along with the resubmission. 

• Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.

The manuscript has been proofread thoroughly. 

• Please agree to the UK-specific Article License agreement and double-check the access type.

Done. 

• Abstracts: Please add a Short Abstract/summary (10-50 words) that clearly states the goal of the protocol.

A short abstract has been added.

• Protocol Language: Please ensure that all text in the protocol section is written in the imperative voice/tense as if you are telling someone how to do the technique (i.e. “Do this”, “Measure that” etc.) Any text that cannot be written in the imperative tense may be added as a “Note”, however, notes should be used sparingly and actions should be described in the imperative tense wherever possible.
1) Examples NOT in the imperative: 3.5, 3.6, 3.7, Lines 249-261, etc

These examples and others have been corrected.


• Protocol Detail: Please note that your protocol will be used to generate the script for the video, and must contain everything that you would like shown in the video. Please ensure that all specific details (e.g. button clicks for software actions, numerical values for settings, etc) have been added 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.
1) 1.7: How much pentobarbital?
This has been added. 

2) 1.9: Mention all tools used.
These have been mentioned.

3) 1.11: What is the temperature of semi-frozen ACSF?
This has been added.

4) 2.9: how much is trimmed?
This has been added. 

• Protocol Numbering: 
1) Please adjust the numbering of your protocol section to follow JoVE’s instructions for authors, 1. should be followed by 1.1. and then 1.1.1. if necessary and all steps should be lined up at the left margin with no indentations.
This has been formatted accordingly 

2) Add a one-line space between each protocol step.
This is done

• Protocol Highlight: After you have made all of the recommended changes to your protocol (listed above), please re-evaluate the length of your protocol section. There is a 10-page limit for the protocol text, and a 3- page limit for filmable content. If your protocol is longer than 3 pages, please highlight ~2.5 pages or less of text (which includes headings and spaces) in yellow, to identify which steps should be visualized to tell the most cohesive story of your protocol steps.

1) The highlighting must include all relevant details that are required to perform the step. 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 included in the highlighting.
2) The highlighted steps should form a cohesive narrative, that is, there must be a logical flow from one highlighted step to the next.
3) Please highlight complete sentences (not parts of sentences). Include sub-headings and spaces when calculating the final highlighted length.
4) Notes cannot be filmed and should be excluded from highlighting.

The filmable elements have been highlighted in green. 

• Discussion: JoVE articles are focused on the methods and the protocol, thus the discussion should be similarly focused. Please ensure that the discussion covers the following in detail and in paragraph form (3-6 paragraphs): 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.

I feel that the discussion is focussed, in fact several of the reviewers commended the thorough discussion. If there are specific concerns, please highlight these for me. 

• Figures: Please remove the embedded figures from the manuscript. Figure legends, however, should remain within the manuscript text, directly below the Representative Results text.

These have been removed accordingly.

• Tables: Please remove the embedded Table from the manuscript. All tables should be uploaded to the Editorial Manager site in the form of Excel files. A description of the table should be included with the Figure legends.

This has been removed accordingly

• References:
1) Please make sure that your references comply with JoVE instructions for authors. Citation formatting should appear as follows: (For 6 authors or less list all authors. For more than 6 authors, list only the first author then et al.): [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage, (YEAR).]

I have downloaded and applied the JoVE Endnote style. I trust this has brought the references into the correct format. 

• Table of Materials:
1) Please remove the registered trademark symbols TM/R from the table of reagents/materials.
2) Sort the list alphabetically.

These have been done accordingly. 

• If your figures and tables are original and not published previously or you have already obtained figure permissions, please ignore this comment. 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]."








___________________________________
Reviewers' comments:
Reviewer #1: 
Manuscript Summary:
Booker describes a modified perfusion protocol to obtain high-quality brain slices from adult rodents. Usually, transcardial perfusion protocols are used for fixation of tissue. However, here a sucrose-based artificial cerebrospinal fluid (sucrose-aCSF) is being used for perfusion. The protocol will be of interest to other scientists.

I thank the reviewer for their positive appraisal of my protocol. 

Major Concerns:
NMDG-aCSF is considered the optimal solution for making adult brain slices (References 30 and 31). The author may want to discuss differences between a sucrose- and a NMDG-based solution in more detail.

The reviewer makes a valid point, the introduction of NMDG-based slice recovery is an exciting new approach that addresses many issues covered by this protocol. Despite this, many recordings performed in younger rodents (<1 month) are highly successful without the use of NMDG-based recovery. This protocol therefore allows for the generation of high-quality, reliable electrophysiological recordings from slices of mature rats, as produced in solutions of identical ionic composition to recordings from younger rodents. A comment to this effect has been added to the discussion.

Minor Concerns:
- Point 3.3 states that the flow rate of recording ACSF should be between 6-8 mL/min. It might be worth mentioning that a lower rate of 2-3 mL/min is often used, too.
A note mentioning that lower flow rates are also possible has been added. 

- Line 282: "... major drawback to this approach is the potential for mechanical damage ...". One could argue that someone with green fingers might be able to remove the hippocampus without damaging it. Please rephrase.
This has been rephrased.



Reviewer #2: 
Manuscript Summary:
Among other factors, the preservation of neuronal health and the relative preservation of brain circuits are the major technical barriers in obtaining reliable and rigorous data. Among the many brain regions that are commonly studied, the hippocampus present many challenges, such as its layered structure, which requires slicing the brain with a specific angle in order to preserve neuronal inputs from afferents, and the large apical dendrites, whose the cut damages neuronal health and function significantly. Here, the author describes a brain slice technique that significantly enhances the quality of recordings in the CA1 field of the hippocampus. This method is very welcome.

I thank the reviewer for their positive appraisal of my protocol text. 

Major Concerns:
I have no major concerns.

Minor Concerns:
1. In the introduction, line 59: please acknowledge the existence of CA4.
An acknowledgement has been added.  

2. Line 65: "to" is missing after "In addition".
This has been added.

3. In protocol:
Point 1.7: while I am more familiar with mice, 5 minutes for onset of anesthesia seems long. Aren't neurons damaged after 5 minutes of anesthesia with sodium pentobarbital?
In my experience, individual rats respond differently to the same dose of Sodium Pentobarbital. I have added the distinction that 5 minutes is the upper limit. Often it is much less time (0.5 minutes) for reflexes to cease.

Point 2.2: Indicate the direction of the 10˚ angle. Although it seems obvious for the experienced physiologist, it may not for the novice. It would be very helpful if the author could provide a picture (real rat brain not necessary) or schematic for this step.

A schematic of the slicing angle, along with the slicing chamber and preparation of tools etc has been added as a new figure 1.  

Point 2.6: similar to point 2.2, the description of this step could be ameliorated. A schematic would be very helpful for the visualization.

As above. 

Point 2.8: Please mention why slices do not need to be cut beyond the 3rd ventricle.
 
This was to provide a landmark after which the dorsal hippocampus is no longer being sliced. I have clarified that this is the reason in the text.

Point 3.3: Why such a high flow rate? We typically use 2 mL/min, even in the hippocampus. If there is a clear rationale for using 6-8 mL/min compared to 2 mL/min, please explain.

The high flow rate maintains better the biologically relevant activity patterns of incoming synaptic events as well as intrinsic excitability observed in vivo (Hajos et al., 2009). I consistently use higher flow rates, which lead to higher levels of spontaneous activity within slices. A note has been added, with reference, defining this aspect. 

Point 3.4: I think the term "ovoid-shaped neurons" would be more accurate than round.

That is a very fair and correct point. Now changed accordingly. 

Point 3.6: Vrest of pyramidal neurons in the hippocampus is typically between -80 and -70 mV (although the author indicates "-60 mV to -70 mV" in line 309), or at least -65 mV. -50 mV as a cut-off for Vrest seems very depolarized. Please justify.

I use -50 mV consistently as a cut-off to allow comparison of data produced over a variety of ages and between cell types, where Vrest is not as hyperpolarised as in mature CA1 neurons. A range of membrane potentials measured has been added to clarify the expected range. 


Point 3.8: "When an increase in series resistance is observed". Please specify by how much?
This has been added. 

4. Line 286: please replace "round" with "ovoid-shaped neurons".
Changed. 

5. Line 295: "hyperpolarized resting membrane potentials": please give a range.

With respect to the above comment, a range has been added. 


6. Line 298: Remove the "s" at the end of "stables".
Removed

7. Line 320: please elaborate on how you confirm intact dendrites post hoc.
This has been added. 


Reviewer #3: 
Manuscript Summary:
This is the text portion of a JoVE article describing a procedure to obtain brain slices suitable for electrophysiological experiments from the dorsal region of the adult rodent hippocampus. This procedure includes precooling the brain prior to slicing via transcardial perfusion with ice cold sucrose/ACSF and then cutting at a slight angle to better preserve the dendritic arbor of pyramidal neurons in the dorsal pole of this brain region. In general, the author has provided a sufficiently detailed description of the methodology. I do however, have several issues that can be addressed to improve the impact of this paper.

I thank the reviewer for their thorough and positive appraisal of my protocol text. I appreciate their concerns and have made a number of changes to the protocol to accommodate these issues. 

General Concerns:
1. While I recognize that this is a methods paper, it would be informative if the author could provide some data demonstrating the superiority of his protocol over other brain slice procedures. I have no doubt that this procedure improves slice viability and the dendritic arbor of pyramidal neurons but it would be informative to know the extent of the improvement. There are certainly papers published on adult rodents that did not employ these methods (e.g. Mol Cell Neurosci 86: 50-57, 2018; J Physiol 576.2 351-377, 2006)

Indeed, many methods have been used within the published literature with alternative approaches. In my experience, the method described here allows for reliable patch recordings from dorsal hippocampal neurons. Due to the limited laboratory access available to myself currently, due to the ongoing COVID-19 restrictions of work, I was not able to collect parallel experiments performed under other conditions. However to address the reviewers comments, I have now included a scatter plot in Figure 2 displaying the time to Gigaohm seal formation time from 3 separate experiments allowing comparison to the method cited below (Point 3), which shows that seal formation time is comparable with that of this other improved method. 

2. This concern is amplified by the slice image in Fig 1, in which there is at least one unhealthy neuron proximal to a viable neuron in the field of view.

[bookmark: _GoBack]From my experience, it is uncommon to find a field of view within the upper 100 µm of acute slices that does not contain a single apparently unhealthy neuron, even in slices from younger rodents. I selectively chose this image to highlight which neuron would be better for whole-cell recording purposes.

3. The author provides a decent discussion of the likely reasons for the improvement in slice viability obtained with his protocol. However, he may want to briefly discuss how this method may be integrated with the NMDG ACSF recovery method, another recent advance in brain slice protocols that has been adopted by many laboratories. In fact, there is even a recent JoVE article on this method which also greatly improves slice viability and facilitates patch-clamp recordings in slices from older animals (https://www.jove.com/video/53825/preparation-acute-brain-slices-using-an-optimized-n-methyl-d).

This protocol is aimed at producing slices in adult rats under very similar conditions to those produced in young rats, where slice quality is far less of an issue and NMDG-recovery is not required. Discussion of alternative methods, in particular the use of NMDG-recovery has been added. 

4. Finally, the only important methodological detail that I could not find was the thickness of the slices that were used in these experiments. If there is an optimal range, this should be included.

The range of slice thicknesses that can be used has been added as a note to the protocol. 

Reviewer #4:
Manuscript Summary:
This protocol describes the preparation of acute slice from the dorsal hippocampus of the adult rat and its suitability for whole-cell recordings from multiple CA1 pyramidal cells per slice. The goal is to suggest an appropriate preparation to allow a direct correlation of in vitro electrophysiological data to anatomical and behavioural studies of dorsal hippocampal function.
The first key factor in this protocol is the use of semi-coronal dissection to follow the orientation of dendrites and axons of principal cells in CA1, thus preserving the integrity of neurons and their connections. The second is the use of transcardial perfusion of sucrose-ACSF before sectioning, that allows the cooling and cleaning of the brain from the blood. As the brain of adult animals is susceptible to the stress produced by the slicing process, I consider the perfusion important for reducing excitotoxic damage and enhance the quality of the slices.
Overall, the procedure is well explained, and the figures correctly represent the results. The viability of the preparation is confirmed by the representative results that show the feature of healthy neurons under IR-DIC optics, the expected electrophysiological properties and a preserved morphology after recording. The discussion addresses all the significant points and reports the relevant literature on comparable methodology, giving the reader a good reason for choosing this method.

I thank the reviewer for their positive appraisal of my experimental approach. 

Minor Concerns:
Given that the main point of this protocol is the procedure to dissect the brain, the only suggestion would be to add a simplified representation depicting this procedure if not already shown in the video.

A schematic has been added as part of new figure 1.


