Dear Editor
We would like to thank you and the reviewers for your helpful comments and suggestions. Based on these we have made significant changes and improvements to the manuscript; the changes in response to each of the individual comments are outlined in blue below.

Editorial comments:
Changes to be made by the Author(s):
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. Please define all abbreviations at first use. 
2. Please keep in mind that in a methods paper with an accompanying video, it will be better for the title to represent whatever is described in the paper and the video. Please be more specific with your title and the method you describe. It will be easier to film as well.
- We have made changes throughout the manuscript to focus more specifically on the mPFC to LEC projection.

3. Being a video based journal, JoVE authors must be very specific when it comes to the humane treatment of animals. Regarding animal treatment in the protocol, please add the following information to the text:
a) Please include an ethics statement before all of the numbered protocol steps indicating that the protocol follows the animal care guidelines of your institution.
-An ethics statement has been added at the beginning of the protocol section.

b) Please specify the euthanasia method.
-this has been made clearer in steps 2.2.1/2.

c) Please mention how animals are anesthetized and how proper anesthetization is confirmed.
-included in step 1.4.2.

d) Please specify the use of vet ointment on eyes to prevent dryness while under anesthesia.
-included in step 1.4.2. 

e) For survival strategies, discuss post-surgical treatment of animal, including recovery conditions and treatment for post-surgical pain.
-included in step 1.4.8.

f) Discuss maintenance of sterile conditions during survival surgery.
 -included in step 1.4.3.

g) Please specify that the animal is not left unattended until it has regained sufficient consciousness to maintain sternal recumbency.
-included in step 1.4.8.

h) Please specify that the animal that has undergone surgery is not returned to the company of other animals until fully recovered.
-included in step 1.4.8.

i) Please do not highlight any steps describing euthanasia.

4. Please revise the text, especially in the protocol, to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
-Personal pronouns in the protocol have been removed.

5. 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.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc.
-Changes have been made throughout the protocol section so that all steps are in the imperative tense.

6. The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion.
-Several points from the start of the protocol have been moved to the discussion. 

7. 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 (this includes the figures and the legends) and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents. e.g., Falcon tubes etc
-Have removed reference to falcon tube.

8. 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 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. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.
-Several steps in the protocol have been expanded upon.

9. Please highlight up to 3 pages 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. This will ensure that filming will be completed in one day. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.

10. Please include a scale bar for all images taken with a microscope to provide context to the magnification used. Define the scale in the appropriate Figure Legend.
-Scale bars added to figure 3A&B and legend.

11. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source (ITALICS). Volume (BOLD) (Issue), FirstPage–LastPage (YEAR).] For 6 and more than 6 authors, list only the first author then et al. Please include volume and issue numbers for all references, and do not abbreviate the journal names. Make sure all references have page numbers or if early online publication, include doi.
-Amended.
____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The manuscript described one method for transduction of opsin by viral vector into mPFC and tried to induce LTP of photocurrents in LEC.

Major Concerns:
The advantage of this protocol over previous protocols and its application should be discussed.
-The main advantages of this protocol over traditional electrical stimulation - the high degree of stimulation specificity and access to anatomically diffuse and long-range pathways - has been added to the first paragraph of the discussion. Limitations relating interpretation of optogenetically evoked activity and stimulation at high frequencies are discussed the penultimate paragraph of the discussion.

How to improve virus transduction and slice quality can be discussed.
-In relation to viral transduction, we have included significantly more discussion of the viral constructs to the discussion (Virus selection and achieving cellular specificity section) as well as recommendations on how to precisely target the chosen pre-synaptic region of interest (Optimization of virus delivery section). 
-Regarding slice quality we have amended step 2.2.2 to indicate that rapid removal of the brain following decapitation is critical to achieving high quality slices and have added a citation describing alternative slice incubation protocols to the limitations section of the discussion for readers to reference which may improve slice health, however these steps have not been necessary in our laboratory.

What are the critical steps for the protocol should be labeled.
-We have not labelled the critical steps in the protocol section as it is not common practice for JoVE but we have highlighted critical steps in the discussion. 

How to verify the protocol is pathway- and cell-specificity?
-How to achieve cell-type specificity is detailed in the “Virus selection and achieving cellular specificity” section of the discussion. 
-Verifying pathway specificity is achieved across several steps of the protocol, these have been described together at the start of the discussion.
The rationale for the study is not clear, the Introduction and Discussion require improvement
- Improvements have been made to the introduction and the discussion, however, we would like the focus of the introduction to remain on the justification for using optogenetic stimulation. We feel the rationale for investigating our pathway of interest from medial prefrontal cortex to lateral entorhinal cortex is beyond the scope of a methods paper. 

Minor Concerns:
The Title and Abstract is not indicative.
-The brain regions of interest have been added to the title and abstract and other changes have been made to the abstract to make it more representative of the protocol.
What are page 20- 22?
- We’re not sure, our version of the submitted manuscript has 18 pages.
Reviewer #2:
Manuscript Summary:
The manuscript by Kinnavane and Banks describes the experimental procedures to perform ex vivo optogenetic synaptic transmission for long-range projections and in this study they choose as example the medial prefrontal cortex (mPFC) to lateral entorhinal cortex (LEC) glutamatergic synapse. The authors provide a comprehensive step by step description of the procedure required to perform optogenetic experiments in acute brain slices. All the key steps are indicated from viral vector stereotaxic injections, brain slice preparation and patch-clamp combined with optogenetic stimulation of the transfected pathway. I believe this methodological work will be useful for research groups which plan to implement ex vivo optogenetics in their labs.

Major Concerns:
The introduction is missing references supporting authors statement. Please expend the reference list for this part of the manuscript.
-Please see addition of references 1-8.

Minor Concerns:
- Line 108 : For a method article, I find the section 1.4 not detailed enough. Can the authors provide more details about animal preparation, type of anesthesia, etc…
-Significantly more detail has been added to section 1.4.

- Line 184-185: "…and apply pressure by mouth or with a syringe."
-We have added further detail to this line.

- Line 203: "… channel blocker should be used to prevent…"
-We have altered the description to be non-specialist friendly.

- Lines 206-216: Can the authors provide the power of the LED required to have enough light to successfully activate synaptic release? Can the authors provide the value of the maximal light intensity of the collimated beam, for the readers to have an idea of what they should aim for in they want to apply the same stimulation protocol?
-The standard light intensity used has been added.

Can they also mention the alternative of using a fiber optic placed above the slice?
-This alternative has now been mentioned.

- Line 236: can the author add "… change the PB regularly or use sodium azide-containing PB (0.02-0.2%)."
-Also included this alternative.

- Line 258: Section 4.2. Please indicate somewhere in this section in a note that biocytin can be revealed using streptavidin conjugated with fluorophores.
-A note has been added to section 4.2.11 indicating this possibility, along with a suitable reference.
- Figure 3B: Why the authors did not show a fluorescent image of cre-dependent ChR2-mcherry expressing pyramidal neurons rather than a dtomato expressing neuron. Given that ChR2-mcherry fusion protein is expressed as the membrane the labeling will be completely different and therefore the image in panel 3B can be misleading for the readers who are not familiar with ChR2 expression in neurons.
-For the experiments described we have not used ChR2-fluorophore fusion proteins for cell identification. ChR2-transduced neurons at the injection site have been preserved for histological assessment of injection sites and are therefore not subject to whole-cell recording, in keeping with the theme of the paper which is study of long-range transmission. We agree that unfamiliar readers may not appreciate the difference in fluorescence when using ChR2-fusion proteins and have therefore added this to the discussion.

- Figure 3E: Usually, when one want to study the synaptic plasticity of a synaptic connection this experiment is performed in voltage-clamp configuration rather than in current-clamp configuration to avoid the interaction between the synaptic events with the membrane properties of the recorded neurons (synaptic integration). I think it will be preferable to show voltage-clamp traces in figure 3E if possible.
-These experiments were performed only in current clamp, therefore it is not possible to present voltage-clamp data here. However, we have now added a statement to the discussion pointing out that current-clamp is subject to these interactions.

- Figure 4: Image quality in figure 4A and B is pretty poor. Better images should be provided by the authors.
-The original version of these images is of higher quality than that seen in the submitted manuscript. We will ensure the final submitted version is of appropriate quality. That being said, we have altered the image in panel B to include an inset of higher magnification to more clearly demonstrate mCherry positive fibres.

Reviewer #3:
Manuscript Summary:
In this manuscript, Kinnavane and Banks described methodology and protocol for stereotaxic surgery of microinjection of optogenetics viral vector in particular brain regions in combination with ex vivo slice electrophysiology and post-hoc histology to study long-range synaptic transmission and plasticity. Although the methodology that combines optogenetics with ex vivo slice electrophysiology to study long-range synaptic transmission over different brain regions has long been established and there are many scientific publications available using this approach, the protocol that describes detailed, step-by-step procedures like the current manuscript could still be helpful for many researchers who are interested in implementing this technique. Below is a list of points needed to be addressed to strengthen the manuscript.

Minor Concerns:
required at least 2 weeks…" would be more appropriate.
-Amended.

Line 132, it would be more informative if authors could describe the size of the beaker and volume of the cutting solution used.
-We have amended the manuscript to include these details.

Line 136, as it is methodology and protocol manuscript, it would be better if author can describe what kind of slice collection chamber used.
-A brief description of the collection chamber has been added and a photograph added (Fig2A) as well as a reference to a paper which contains instructions on how to make an equivalent collection chamber.

 Line 145, what type of teaspoon, plastic or metal? Where was a piece of filter paper put on, on bench top, on a petri dish or on something else?
-Details added.

Line 151, what vibratome did authors use? I couldn't found the manufacture and model number on the Table of Materials list.
-We have added these to the materials list.

Line 161, typically, how many 350um LEC slices could be obtained per hemisphere?
-Details added.

Line 167, how was aCSF fed to the recording chamber, using a pump or gravity?
-We have added this detail to the manuscript and the model number to the materials list.

Line 172, "high magnification immersion objective" should be "high magnification water immersion objective". What optics was used to identify pyramidal neurons under 40x water immersion objective, DIC, Hoffman or something else?
-Oblique infrared illumination was used, this has now been added to section 3.1.2. including the angle of illumination used, the near IR LED is already included in the materials list. We have also added a note to suggest DIC as a commonly used alternative.

Line 182-184, what were the osmolality and pH of the pipette solution?
-These details have been added to the manuscript.

Line 197-199, Recording at membrane potential around -70mV does not warrant for proximity around the chloride reversal potential. It really depends on the chloride concentration in pipette solution. It should be clarified and more specific.
-We have revised section 3.3.1 including how to calculate chloride reversal using GHK and have quoted the calculated chloride reversal for the solutions used. We have also corrected the membrane potential used which was erroneously stated as -70 but was in fact -62 mV.

Figure 1 legend, Line 310-311; the right panel is not an acute slice, rather a drawing to represent whole-cell recording from a layer 5 pyramidal neuron in an acute LEC slice.
- Have amended figure legend.

Figure 2. The microscope setup was not only used for optogenetic excitation and identification of tdTomato positive neurons, but also for visualized whole cell recordings. Thus, the figure and legend need to be revised. Also, the Figure 2 (Line 211) is called out after Figure 3 (Line 174) in the main text. Figures should be called out sequentially. If Figure 2 includes the light path for visualized whole cell recordings, it could be called out before Figure 3.
-We have amended the legend and figure to make clear the visualised whole-cell recording.

Figure 4 A, B and C. it would be helpful if authors could outline layers of PFC and LEC in the panels.
-Cortical layers have been added to these images.


